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DIVISION    FOURTH. 

DISEASES   OF   TISSUES. 
CHAPTER    XXXVII. 

srRGICAL  DISEASES  OF  THE  SKIN  AND  ITS  APPENDAGES. 

The  various  affections  peculiar  to  the  skin,  such  as  eczema,  scabies,  impetigo, 
acne,  lepra,  psoriasis,  «5:c.,  fall  within  the  province  of  the  Surgeon,  and  are 
cummonlj  treated  by  him  in  practice  ;  but,  as  the  consideration  of  these  would 
necefiaarily  lead  into  the  whole  subject  of  Dermatology,  the  limits  of  this  work 
would  not  allow  me  to  discuss  so  extensive  and  special  a  branch  of  Surgery. 
I  must  therefore  content  myself  with  the  consideration  of  some  of  those 
affect i<>D8  of  the  skin,  which,  requiring  operative  interference,  may  be  more 
properly  looked  upon  as  within  the  scope  of  the  present  Treatise.  These 
diseases  may  be  considered  under  the  several  heads  of  Diseases  of  the  Skin 
itself,  including  the  various  forms  of  non-malignant  ulceration,  and  the 
malicrnant  ulcers  and  tumours,  and  Diseases  of  the  Appendages  of  the  Skin,  as 
ihe  nails.  We  have  already  in  Chapter  VI.  considered  the  ordinary  non- 
malignant  ulcers  of  the  skin,  and  in  Chapter  XXXIV.  some  of  the  simple 
I  amours  that  occur  in  connexion  with  the  tissue. 

DISXABSS    OF    THS    AFPSNDAQSS    OF    THS    SKIN. 

Diseases  of  the  Xails. — The  nails  may  become  diseased,  as  the  result 
•.f  mechanic-al  injury,  or  as  a  part  of  some  general  cutaneous  affection.  A 
vk'lent  blow  or  pinch  often  partly  loosens  the  nail  and  causes  an  extra va- 
**tion  of  blood  beneath  it.  It  then  becomes  black  and  slowly  separates. 
Sn  treatment  is  required  beyond  protecting  the  part  by  some  convenient 
♦  Mv^'ring. 

In  pg^iriasis  the  nails  are  not  unfrequently  affected ;  the  appearances  vary 
much,  but  usually  the  nail  becomes  opaque  and  thickened,  and  as  the  result  of 
it*  brittleness  tends  to  split  at  its  free  end  and  may  become  completely  separated 
fr.m  its  matrix.  Similarly  the  nails  may  become  brittle  and  fissured  in 
o«.rmexion  with  squamous  syphilides  as  the  result  of  the  matrix  becoming 
inflamed. 

Atrophy  of  the  Nails  may  occur  as  the  result  of  any  condition,  local  or 
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generalf  which  interferes  with  the  healthy  nntrition  of  the  matrix.  The 
changieA  which  may  occur  in  the  finger-nails  from  division  of  the  median  or 
ulnar  nerve  have  ulready  l)een  cf>n8idered.  Neuritis  may  give  rise  to  a  similar 
condition. 

In  some  hroken  statea  of  health,  the  nails  occasionally  Itecorae  blackish  or 
dark-brown  in  colour,  and  are  rugged,  dry,  and  cracked,  scaliog  off,  as  it  were, 
without  any  apparent  affection  of  tlie  matrix.  This  condition,  of  which  f 
have  »i*en  several  instances,  is  best  treated  hy  a  course  of  alterativcB  or  tonics, 
the  local  condition  yielding  as  the  general  health  becomes  improved.  Arsenic 
will  uften  be  fi»nnd  of  great  service,  either  alone  or  with  mercury. 
Hypertrophy. — Occasionally  from  ueglect  tlie  toe-nail  may  become 
enormously  hypertrophied  and  twisted,  looking  more  like  a 
horn  than  a  nail,  as  shown  in  the  accompanying  drawing  (Fig, 
413)  taken  from  a  patient  in  whom  the  nail  had  been  allowed 
U)  grow^  uncut  for  twenty  years,  producing  Ci>mplete  lamenessv 
I  remove<i  the  whole  nail  in  one  piece  by  aval8ion»  and  (x»m- 
pletily  restore*]  the  utility  of  the  foot. 

DnyclLia  is  a  disease  of  the  nails  <lependent  on  inflamma- 
tion of  the  matrix ;  it  occurs  under  two  forms,  the  smpU  and 
the  Jir/phih'tir, 

In  Simple  Onycliia  there  ar^  redness,  heat,  and  swelhng 
usually  on  one  side  of  the  nail,  and  in  the  angle  of  the 
tissue  in  which  it  is  implanted  ;  there  ia  diaeharge  of  pns^and 
the  nail  gnwlunlly  lofjscns,  l^ecomes  dark-i^olotired,  and  8(>me> 
what  shrivelled,  and  may  eventually  he  thrown  off,  a  new  nail 
making  its  appearance  below*  w*hich  commonly  aaeumes  a  somewhat  thickened 
and  rugged  shajie.  This  disease  usually  result**  from  some  slight  injury,  as  the 
running  of  a  thorn  or  splinter  into  the  finger.  The  trtutrntnt  consists  in  cntting 
away  any  part  of  the  nail  that  becomes  loose,  so  that  no  discharge  may  accumu- 
late beneath  it.  The  inflammatirm  may  Itc 
subdued  by  hot  moist  applications.  In 
some  cases  a  lotion  composed  of  Li<j. 
Plucjk  suhacetatis  Jsa.,  Rectified  spirit 
3j.  and  water  @  OJ.,  will  be  found  most 
efficacious.  The  appliaition  of  iuloform 
is  often  usefol. 

Syphilitic  Onychia  is  a  more  seriotus 
affect iun,  and  is  often  dependent  on 
injuries  infiicted  on  the  finger  dnring 
constitntional  syphilis.  In  it  a  dusky* 
plaice  at  the  sides  or  root  of  the  nail  ; 
Ti^e  of  Si*  'r^tid 

as  r»ot  ui,  '    the 

ood  of  the  toe  or  finger  that  is  atiocted  (and  this  is  most  commonly  either  the 
great  toe,  the  thumb,  or  the  index  finger)  l^ecomes  gi^eatly  enlarged  and 
bulbous  in  >iha|ie.  The  nail  tht^n  sliriveK  l»ecomes  linjwn  or  black,  and  peels 
off*  "   '.  114)  I      '  ^^^  \}{^^.\^  ,       ' 

al"  ■  i'tii  at  tin-  .  nt^n'  m\u.  >    . 
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for  it  acts  as  a  foreign  body,  and  prevents  the  healing  of  the  saiface  from 
which  it  Bpriogs ;  the  ulcer  may  then  be  treated  with  iodoform  or  well  rubbed 
with  the  nitrate  of  silver,  and  dressed  with  black  wash.  Colles  recommends 
fumigating  it  with  a  mercurial  candle,  made  by  melting  a  drachm  of  cinnabar 
and  two  ounces  of  white  wax  together.  The  constitutional  treatment  is  that  of 
sjphilis. 

Xngsowing  of  the  Hail  is  an  extremely  painful  and  troublesome  affection, 
principally  occurring  in  the  great  toe,  and  brought  about  by  wearing  pointed 
shoes,  by  which  the  sides  of  the  soft  part  of  the  toe  are  pressed  upon,  and 
made  to  overlap  the  edge  of  the  nail.  An  ulcer  here  forms,  the  liability  to 
which  is  greatly  increased  by  the  nail  being  cut  square,  so  that  the  flesh 
presses  against  a  sharp  and  projecting  comer  of  it ;  this  ulcer  discharges  a 
foetid  sanions  pus,  and  large  granulations  are  thrown  up  by  it.  The  conse- 
sequenoe  is  inability  to  walk  or  even  stand  with  comfort. 

Treatment. — In  the  very  early  stages  before  ulceration  has  taken  place, 
farther  trouble  may  often  be  prevented  by  scraping  the  nail  along  its  middle 
with  a  piece  of  broken  glass  or  a  knife,  or  filing  it  down  till  it  is  about  as  thin 
as  a  sheet  of  note-paper.  At  the  same  time,  its  free  end  should  be  cut  short 
in  the  middle,  and  its  comers  allowed  to  grow  well  beyond  the  matrix,  so  that 
the  natural  edge  of  the  nail  and  not  a  sharp  angle  shall  be  in  contact  with  the 
soft  parts.  When  the  soft  parts  begin  to  overlap  the  nail  various  plans  have 
been  devised  with  a  view  of  raising  the  edge  of  the  nail,  and  pressing  aside 
the  soft  structures.  I  have  never,  however,  seen  much  permanent  benefit 
result  from  any  of  these  means  ;  and  the  only  method  that  is,  I  think,  really 
serviceable  to  the  patient,  is  the  removal  of  the  whole  nail.  As  this  operation 
is  an  excessively  painful  one,  the  patient  should  be  anaesthetized  with  nitrous 
oxide,  or  the  matrix  may  be  rendered  insensitive  by  the  ether  spray.  The 
Surgeon  holds  the  diseased  toe  in  his  left  hand,  and  then  running  one  blade 
i»f  a  strong  sharp-pointed  pair  of  scissors  under  the  nail  up  to  its  very  root,  he 
cuts  through  its  whole  length,  and,  removing  the  scissors,  seizes  first  one  half 
and  then  the  other  with  avulsion  forceps  or  strong  dissecting  forceps,  and 
cwUts  them  away  from  their  attachments.  The  surface  left  is  still  covered  by 
the  deeper  layer  of  the  epithelium,  which  becomes  dry  and  hard  in  a  few  days. 
The  l)ack  of  the  scissors  usually  wounds  the  matrix  in  the  middle  line,  and  here 
;rrannlations  may  form.  The  new  nail  usually  grows  straight  and  healthy. 
In  *ome  rare  cases,  however,  I  have  seen  a  faulty  direction  assumed  by  it.  If 
this  should  happen  the  nail  must  again  be  removed,  and  the  matrix  dissected 
away.  Avulsion  of  the  toe-nail  is  usually  unattended  with  danger.  I  was,  how- 
ever, once  called  upon  to  amputate  «  foot  for  gangrene,  which  had  followed  the 
operation  performed  on  an  elderly  person. 

DISS  ASS  B    OF    THB    SKIN. 

Lrpus. — Under  the  term  lupus  various  affections  of  the  skin  were  formerly 
included,  which  had  but  little  in  common  with  each  other  beyond  running  a 
chronic  c^Kirse  and  leading  to  destruction  of  the  cutaneous  tissues,  with  or 
without  ulceration.  It  is  now  limited  to  two  diseases  which,  although  in- 
ciaded  under  the  common  name,  are  in  reality  quite  distinct.  These 
affections  are  distinguished  as  Lupus  Erythematosus  and  Lupus  Vulgaris. 
When  the  term  lupus  is  used  alone  it  is  applied  only  to  the  latter  disease. 
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Lupas  Erythematosus, — This  disease  was  originally  described  as  tatt 
tiirt^otion  of  the  ftclmccons  follick^,  Hcbra  in  1845  gave  it  the  name  of  Seljor- 
rhoMi  (A»n*,'e6tiva.  It  ia  now  generally  known  by  the  name  of  Lupus  Erythe- 
matOBtiH,  It  c-oneiaU  essentiaiiy  in  a  chronic  inflammation,  affecting  chiefly  the 
aebaceous  folliclea  anil  the  tissues  immediately  eiirroutidin^  them,  Thei'e  ia  an 
inereafit?d  gecretion  of  jjehaceoiis  matter  fn>m  the  follicle  by  which  the  aeinl  of 
Lh<?  gland  lwc?on»e  dilated  and  the  duct  widened.  The  parts  immediately 
«urrn uridine  the  follicle  show  the  ordinary  sipiis  of  chronic  inflammation,  the 
eapilUrira  Immo^t  dilated  and  the  tiiwues  infiltratod  with  small  round  celli. 
The  disease  terminat^eg  in  destruction  f»f  the  follicles,  and  the  chronic  in- 
flamma(«fT7>'  products  partly  di  jrenerate  and  aix*  abft<>riKHi,  and  [lartly  becomr 
developed  into  cicatricial  tissue. 

The  circumscribed  variety  ♦*f  the  discns<.*  is  the  most  commor).  It  usually 
commences  as  smalt  re^l  6|K>ts,  isolated  or  in  groufte,  and  varying  in  size  from 
i  pin's  hea<l  t<i  a  split  pea.  Each  spot  smju  iMx^omes  covered  by  an  adherent 
0Calc  which  is  greiisy  to  the  touch.  If  the  R'ale  lie  removed  it  is  fouud  to  Ijc 
oontinnous  witli  a  phi*^  of  alten*d  sebaceous  matter  filling  the  dilated  duct  of  a 
sebaceous  glaud.  These  separate  spoti*  gmdually  coalesce  into  a  aharply 
defined  red  patch,  th«  colour  of  which  disappears  almost  entirely  on  preeaure* 
The  redness  is  most  marked  around  the  orifices  of  the  stdiaceous  fuUicleH.  The 
|ttit(*hej<  itch  slightly,  but  am  jitit  actually  painful.  As  tht*  disciu^e  advances 
I  hey  nlowly  iruTeJise  in  size  at  the  circumference,  while  the  cTUtnd  jmrtij 
become  paler,  slightly  depressed,  and  cicatricial — the  thin  scar  tissue  being 
dry  like  parchment  and  often  sc^ly.  Then?  is  no  tendency  to  suppuration  or 
ulc*eration. 

I.upus  erythematosus  is  moat  common  on  the  cheeks  and  nose  :  it  tends  to 
spread  synn  and  often   after  a  peruid   of  many  months  the   fjjttch 

aasumcj^  a  r^  i^ittc  butterfly  shajKs  a   large  ])atcli  on  each  cheek  lieing 

connected  l»y  a  narrow  atrip  on  the  nose.  The  disease  may  occur  also  ou  the 
eors,  lips,  scalp,  nml  the  backs  cif  the  hands.  It  runs  an  extremely  chronic 
course,  often  lasting  many  years,  and  causing  great  disfigun.^mrnt.  It  has  a 
great  tendency  t^i  relapse  after  apparent  cure.     Attacks  of  •  are  not 

unci>mjnon  during  iu  progress.     The  diseaae  is  much  more  c<»ii  i  females 

than  in  males.  AcctirtUng  to  Crocker  it  ocxrura  chiefly  between  the  agfss  of 
eighteen  and  forty-five  yejtrs,  that  ia  to  aay,  beyr»nd  the  age  at  which  the 
oui«et  of  hipui<  vulgiiris  its  common.  Xo  saitii^^factory  cause  of  Llic  diseiisit  has 
yet  been  discovered,  and*  al til  'ir  to  siime  obaervers  there  is  noc 

luifrequcntly  a  family  liistory  -    ,  M^'rc  ia  no  evidence  to  shew  that  the 

inflammation  of  the  skin  is  tuberculous^  Tubercle  bacilli  have  not  l»een 
demi^nstnited,  fuid  inoculation  has  given  negative  results.  The  diaeaae  ia  not 
hen*ditary  or  (runtjigious. 

"^— Xn  drug  has  any  *  '  en  the  dij*cuae,  and    the 

Cfn  iiat  trt*Himent  thert^b^n  m  attmdiug  to  tho  g^ncrtd 

health  oo  ordinary  principles,  Lcx4iiiy,  Kapc^io  haa  found  the  applit:iition  of 
Emplastrum  Uydrargyri  a  most  efficient  mode  of  treatment  ;  the  ptaMi*? 
cuntatuift  mercury  ^iv.  turpc^utine  ^ij,  yellow  wax   5iij,  and  lead  plai^tcr  Jjss. 
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encooraging.  Painting  with  iodine  has  also  been  recommended.  It  eicites  a 
certain  degree  of  inflammation  after  a  few  applications,  in  consequence  of 
which  the  sebaceous  plugs  in  the  duets  of  the  follicles  seem  to  become  softened 
and  discharged,  thus  causing  temporary  improvement.  Crocker  speaks  highly 
of  Hebra's  treatment  with  spirit  soap  for  cases  in  which  there  is  no  active 
ooogestion.  Soft  soap  and  alcohol  in  equal  parts  are  well  rubbed  into  the 
patch  with  a  piece  of  lint  or  flannel.  This  removes  the  scales  and  sebaceous 
pings.  The  process  is  repeated  every  few  days,  and,  according  to  Crocker,  a 
small  patch  may  sometimes  be  completely  cured  in  a  few  weeks.  Linear 
scarification  repeated  at  intervals  of  about  a  week  has  been  found  beneficial 
in  some  cases.     In  others  the  daily  application  of  collodion  has  been  of  use. 

XiVpnfl  Vnlgaxia  or  XiUpns :  Pathological  Appearances. — This  disease 
commences  in  the  deep  layer  of  the  cutis  vera.  In  its  earliest  stage  circular 
accumulations  of  small  round  cells  are  seen  displacing  the  bundles  of  fibrous 
tissue.  The  surrounding  vessels  are  dilated,  and  new  capillaries  exist  amongst 
the  ceUs,  and  thus  the  nodule  resembles  in  structure  ordinary  granulation 
tissue.  These  circular  masses  of  cells  gradually  increase  in  size,  and  by  their 
pressore  destroy  the  tissue  of  the  true  skin  and  thus  approach  the  surface, 
until  at  last  the  papillary  layer  is  implicated  and  the  new  growth  is  covered 
merely  by  the  epithelium.  During  this  process  neighbouring  groups  of  cells 
ttialesee,  and  processes  of  cell  infiltration  extend  along  the  vessels  and  surround 
the  hair  bulbs  and  follicles,  so  that  in  its  fully  developed  stage  u  lupoid 
inbercle  cxinsists  of  an  infiltration,  and  more  or  less  complete  destruction,  of 
the  normal  tissue  of  the  skin  from  the  papillae  to  the  sulxjutaneous  fat.  On 
examining  a  section  of  a  fully  developed  patch,  non-vascular  nodules  composed 
of  a  giant  cell,  surrounded  by  larger  "  epithehoid  "  cells,  and  again  by  ordinary 
lym[ji<iid  or  small  round  cells,  will  always  be  met  with.  These  are  identical 
in  appearance  with  the  nodules  of  tubercle,  a  fact  which  led  Friedlander  and 
Kijster  to  regard  lupus  as  a  local  tuberculosis  of  the  skin. 

This  view  has  received  confirmation  fi-om  the  observations  of  Cornil,  Leloir, 
Koch«  and  others,  who  have  demonstrated  the  presence  of  the  tubercle  bacillus 
in  the  diseased  tissues.  The  bacilli  are  very  few  in  number  and  not  easy  to 
find.  Koch  states  that  he  has  never  found  more  than  one  in  a  single  giant 
OflL  Leloir  found  that  the  inoculation  of  the  lupoid  tissue  into  rabbits  gave 
rise  to  general  tuberculosis  in  about  half  the  animals  experimented  on,  and 
su^iseqaently  Koch  obtained  a  pure  cultivation  of  the  bacillus  from  lupus, 
which  was  successfully  inoculated  on  guinea-pigs.  That  lupus  vulgaris  is 
a  local  tuberculosis  affecting  the  skin  is  therefore  the  generally  received 
opinion  at  the  present  time.  A  further  proof  of  the  tuberculous  nature  of 
lupus  vulgaris  is  aflbrded  by  the  reaction  which  follows  the  injection  of 
tubercuHn  (see  Vol.  I.,  p.  1102). 

After  a  patch  of  lupus  has  reached  its  full  development,  retrogressive  changes 
take  place.  These  may  be  of  two  kinds.  In  the  first,  some  of  the  cells  may 
Ux-ome  cloudy  from  fatty  degeneration,  break  up,  and  be  absorbed,  while  a 
litrvelopment  of  cicatricial  fibrous  tissue  takes  place  from  the  remainder.  Thus, 
the  procress  comes  to  an  end  without  ulceration,  and  although  the  epithelial 
covering  has  been  throughout  intact,  a  scar  results  similar  in  appearance  to 
that  caused  by  a  superficial  burn.  "When  the  disease  takes  this  course,  it  is 
«k8LTibed  as  noiirulcerative  lupus,  lupus  non  exedetis  or  lupus  exfoliativus 
(Kapoai).     In  the  second  form  the  fatty  degeneration  affects  the  whole  of  the 
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cellular  mass,  which  then  softens;  the  cuticle  covering  it  is  thrown  off  and  the 
difiinte^ated  caseous  matter  is  discharir*iil»  leavint,^  an  ulr*cr  whidi  may  slowly 
extend.  The  disease  is  then  known  as  ulceratii^e  lupujf^  iupua  eseiimn  nt  lufm» 
fTuicermis,  These  two  forms  art*  therefore  mere  modiiiciitions  of  one  process  ; 
the  fate  of  the  now  j^rowth,  whether  it  is  al)8orbed  without  nleoration  or 
whether  it  softens  and  is  discharged,  bein*;  due  to  local  or  constitutional 
cxinditions,  of  the  nature  of  whjrh  we  have  no  definite  knowledge. 

fl^mptoiiLS. — IiU{>ns  commences  in  the  form  uf  sujall  nodules,  hnrierl  in  the 
skin.  They  are  seimnite  from  each  other,  and  arnmi^eil  in  j^oups,  or  some- 
timoa  in  irre<r«lar  ciroles.  At  first  they  form  red  or  roddifih-bn>wn  patches, 
from  a  line  to  a  quarter  of  an  inch  in  diameter,  which  are  n<iL  raised  above 
the  fiurfacc.  The  nodules  continue  slowly  to  develup,  till  after  some  wfeks 
they  becrome  slightly  elevated,  and  covered  by  a  fine  branny  e[)idermie  des<|ua* 
mation.  8een  through  the  epidermis  the  noihiU'S  have  a  setni-transluoent 
oppeiiranee,  compared  by  Hutchinson  to  that  uf  **  apple-jelly^*  Several 
])tttcbea  may  coalcstre,  fcirmiuj,'  lar^ftT  tubereles,  and  at  the  same  time  new 
patches  appear,  so  that  all  stages  of  development  may  be  ohserved  at  once 
in  the  same  case.  At  this  point  the  two  forms  of  the  disejkse  diver^tre.  In 
Lupm  nan  iu^dms^  the  tubercle  hecomea  paler  in  eolonr  and  frmdually 
shrinks  and  dimprx^an?*  The  integument  which  \\m  been  alVected  by  the 
disease  may  Im*  in  one  of  two  states:  it  may  either  continue  red,  irritable, 
and  bmnny,  hjivinix  the  apfjeainnce  of  a  thin  cicatricial  tis^^ue,  !in<l  in  thiJt 
way  the  gnaater  part  or  the  whole  of  the  face  may  be  alTecteii ;  or  it  may 
kmve  a  firm,  white^  smooth,  and  depressf^d  cicatrix,  exactly  resctnbliD}^  tlial 
produced  by  a  bunu  along  the  margin  of  which  the  disease  slowly  spreadi^ 
in  the  form  of  an  elev!U4.Kl  ridge  com|K)sed  of  soft  bluish-white  or  reddish 
tuliercles. 

In  Lupm  extdeiUy  instead  of  disappear ing^  tlie  tuberelea  become  pale  in 
colour  and  softened  ;  tlie  epithelial  covering  separates,  and  the  disintegrated 
cheesy  mass  mixed  with  some  pus  is  dis^'hargiMl,  and  drying  on  the  surface 
forma  a  scab.  This  process  may  be  acwuipanicd  by  considemble  inflummatiun 
id  the  skin  Burrounding  the  lupoid  patches,  with  heat,  swelling,  and  jmin. 
When  the  scab  aeparates,  an  ulcer  is  seen  lieneath.  It  is  sbarjily  detinetl,  with 
slightly  raised  tnlges,  and  usually  u  smooth  red  surface  which  bleeds  readily. 
This  sore  may  gmdually  extend  lioth  sufwrficially  and  in  depth,  and  when 
Heated  on  the  nose  often  leads  to  destruction  of  the  alae  and  colunma.  Lnpua 
vulgaris  seldom,  however,  spreads  very  deeply,  aJthongh  largij  area*  <»f  skin 
may  lie  afTtJCtt**!,  iind  the  most  frightful  deformity  may  msult.  C^asention  and 
soppurution  cK'x*asionally  occur  in  the  near^t  tyntplmtic  glanda 

Siif*atwn. — Lupus  may  ooi'ur  on  any  part  of  the  bcxly,  but  it  is  f*ii  unn^f 
commonly  met  with  on  tla-  (nrv  thuu  el*M»where,  the  nose  and  cheeks  being 
the  part^i  usually  attacked.  It  may  conuneuce  on  mucous  membnineN*  but 
moHt  comm<inly  ivaches  them  by  extension  from  the  skin.  It  is,  however, 
oeoosionally  met  with  aa  a  primary  disc^ase  in  the  pharynx  and  larjnx.  It 
then  usually  assume*!*  the  ulcerative  f<*nn,  and  mhy  lead  to  extensive  destrnc* 
(ion  of  the  mucous  membrane* 

.^Ofui   <  '  in  females  than 

in  males.     1  ,  ^i  **  rarely  be  fort* 

the  third  year  and  almost  never  after  puberty. '  t'asefi  do,  however,  oc«!asion< 
ally  occur  in  which  the  di^  ^-^^  *--nns  mudi  later  than  this,  but  they  aro  mre. 


I 


i 


TREATMENT   OF  LUPUS.  7 

<3m^tf/«m9.— Beyond  the  deformity  caufled  by  the  scars,  the  disease 
itself  caiwes  no  serious  conseqaence&  As  a  rule  it  in  no  way  affects  the 
geneiml  health.  Erysipelas  not  uncommonly  attacks  the  diseased  sur&ce, 
and  in  some  instances  has  been  followed  by  marked  improvement.  Squamous 
carcinoma  has  been  known  to  arise  in  a  patch  of  lupus  or  in  the  resulting 
scar  tissne. 

Caammmm — Lupus  is  conmionly  said  to  occur  in  scrofulous  subjects,  but  the 
great  majority  of  cases  present  no  other  sign  of  the  strumous  diathesis. 
There  is  no  eyidence  that  it  is  ever  directly  or  indirectly  related  to  syphilis. 
We  know  practically  nothing  of  the  local  conditions  which  predispose  to  the 
invasion  of  the  cutis  by  the  bacillus  tuberculosis,  beyond  the  fact  that  in 
rare  caaes  Inpus  commences  in  a  scar,  and  occasionally  as  the  result  of  direct 
inoculation.  It  is  very  rarely  associated  with  tubercle  of  the  lungs,  and  shows 
practically  no  tendency  to  give  rise  to  general  tuberculosis. 

Fsognosia. — Lupus  is  characterized  by  its  slow  course,  and  its  tendency  to 
relapse  after  apparent  arrest ;  it  is  never,  however,  directly  &tal. 

magBosia. — The  diagnosis  is  not  always  easy,  the  disease  being  especially 
apt  to  be  confounded  with  some  forms  of  impetigo,  with  tertiary  syphilitic 
ok-erations,  with  rodent  ulcer  and  with  cancer.  From  impetigo  it  may  be 
distinguished  by  the  absence  of  pustules,  and  of  the  thick  gummy  crusts 
characteristic  of  tliat  affection,  as  well  as  by  the  smaller  extent  of  surface  im- 
plicated, and  by  its  more  chronic  course.  From  tertiary  syphilitic  ulcerations^ 
especially  from  the  ulcerating  tubercular  syphilide  or  softening  cutaneous 
founmata,  it  is  often  very  difficult  to  distinguish  it.  The  history  of  the 
disease,  the  age  of  the  patient  at  the  time  of  invasion,  and  the  more  rapid 
pro^rresB  of  the  syphilitic  affection  will  usually  enable  the  Surgeon  to  make  a 
correct  diagnosis.  From  squamous  carcinoma  it  is  distinguished  with  ease  : 
m  Inpos  the  tubercles  are  numerous,  and  there  are  many  centres  of  ulceration, 
the  ^nds  are  seldom  enlarged,  and  the  disease  commences  in  early  life ;  in 
rancer  the  primary  disease  is  single,  the  glands  are  early  affected,  the  disease 
commences  after  middle  life.  In  lupus  the  ulcer  is  flat,  with  sharply-cut 
edses  ;  in  cancer  it  is  rugged  and  irregular,  with  hard,  elevated  and 
everted  edges.   The  diagnosis  from  rodent  ulcer  will  be  given  with  that  disease. 

Tiaatmant, — The  constitutional  treatment  of  lupus  was  formerly  considered 
of  «rreat  importance.  Cod-liver  oil,  the  iodides  of  potassium,  mercury,  and 
arsenic,  either  alone  or  combined  with  various  other  drugs,  have  been 
credited  with  a  curative,  or  at  least  a  beneficial  influence  on  the  disease.  At 
the  present  time,  however,  when  simple  scrofulous  sores  and  tertiary  syphilitic 
ulcerations  have  been  clearly  distinguished  from  true  lupus,  the  efficacy  of 
drugs  in  the  treatment  of  the  disease  has  been  found  to  be  much  less  than  was 
••uce  supposed.  Still,  as  lupus  fre(|uently  occurs  in  patients  who  are  in  feeble 
healtlL,  anaemic  or  scrofulous,  constitutional  treatment  must  not  be  neglected  ; 
for  it  is  evident  that  by  improving  the  general  health  healing  will  be 
promoted.  The  diet  should  be  carefully  regulated  and  nutritious,  and  general 
hygienic  conditions  must  be  attended  to.  We  have  already  considered  the 
remarkable  effects  produced  by  the  subcutaneous  injection  of  tuberculin  in 
cases  of  lapus  vulgaris.  As  a  practical  therapeutic  agent,  the  drug  is  likely  to 
prove  of  very  limited  use,  but  it  is  thought  that  injections  may  be  used  with 
advantage  after  the  diseased  tissue  has  been  destroyed  as  completely  as 
poasible  by  any  of  the  local  measures  now  to  be  described. 


HUnaWAL    DISEASES    OF    THE    SKLW 


It  is  tm  the  hrnl  treaUa^nt  that  we  have  chiefly  to  rel\%  and  the  only 
efticient  luains  arc  those  by  which  the  roorhid  jrrowtli  is  comidetely  de^troyeci. 
In  the  milder  fonu*  non-uloerati\v  hi  pus,  or  lupus  non  ej^cdcriR,  an  uttempt 
may  however  be  made  to  arrest  the  disease  without  actual  de^trurtion  of  t lie 
growth.  For  this  purpose  mereurial  plaster,  ])ainiin§j  with  tiurture  of  icwiine, 
Mf  with  u  8trt*u«^  solution  of  uitrate  of  silver,  and  the  applicjuion  of  sine  or 
enrbc^natc  of  lend  ointment  have  B^imctimes  been  fonnd  etlicneious^  Lotioua 
txintaininR'  glycerine  are  especiwlly  useful  m  they  prevent  the  surface  from 
becomlDg  dry  and  harsh.  If  the  disease  l>e  situated  on  the  faee.  nire  must  be 
taken  to  avoid  exf>osure  to  cold  winds,  dust,  &c*  Vuikmivnn  rt'cotumeod* 
punotiform  Si'aritieation  by  means  of  an  instrument  comj>o8ed  of  several  small 
blttdcts  set  closely  together.  The  object  of  this  treatni«nt  is  t<*  obliterate  the 
vessels  and  thiis  arre-^t  the  {growth  and  promote  absoi-ptiou  of  the  morbid  pro- 
ducts. Should  these  luethods  fail,  the  only  hope  t>f  arrest  con«i«jt8  in  destroy- 
iui^  the  diseased  tissue.  If  it  be  limited  in  extent,  the  pateh  may  be  excised, 
but  not  unfVequently  the  cicatrix  beeonjLS  prominent  and  irregular  from 
a  fibroid  growth  ivsembling  keloid. 

In  lupus  exedens  destruction  of  the  fi^rowth  is  the  only  treatment  which 
holds  out  any  pro8}M.*ct  of  Bueeess,  In  doiniy:  this  the  means  adopted  must  be 
efficient.  FeeLiie  caustics  only  irritate  the  parts  and  agjyrravate  the  disease. 
The  growth  may  l)e  iompletely  removed  by  excision,  by  scrafiing,  by  caustics, 
and  by  the  actual  cautery.  Small  isolatiMi  patches  in  the  eai'ly  stage  of  tli4* 
diseajne  may  conveniently  be  th^ated  by  ext*ision.  This  has  also  l»ccn  pmetiwd 
recently  in  more  extcnmive  cjwes,  the  resultirjg  niw  surfiux^  b'ing  covcn'd  with 
akin  grafts  by  Thierseh*8  metliod.  Scniping  gives*  however,  excellent  results* 
and  aAa  gen«-ral  plan  of  treatment  ran  be  strongly  reconuneniied.  It  is  done  by 
means  of  *•  &liarp  sjioons"  (Vol.  L,  Fig.  IM),  p.  2K:i).  The  soft  tissue  of  the 
irrowth  is  easily  removed,  and  the  sensation  given  by  the  denser  healthy  tissues 
bt*Qeath  »hows  when  the  operation  has  Is^en  etiiTied  far  enough.  Tlie  JiKt^ding 
I  is  very  free,  but  is  easily  arresUrd  by  pn.^ssure  w*ith  dry  cotton-wool.  The 
'  small  cavity  may  then  be  filled  with  a  phig  of  wmA  soaked  in  a  Bf>lution  of 
jK^rchloride  of  mercury  (1  in  5(»0)  in  order  to  destroy  a jiy  bacilli  that  may 
have  l>een  left  behind.  In  bad  cases  it  is  advisable  to  apply  S(»me  caustic  to  the 
scraped  surface  to  ensure  the  complete  destruction  of  tlic  growth.  One  of  the 
,  best  materials  for  this  |HirfKise  is  lii|uefied  carbolic  acid  fnvly  wpplied  with  a 
f  unall  piece  of  sjwngc  held  in  f<*rcej»4*  S<»lid  nitmtc  of  silver,  chloride  of  zinc, 
acid  nitrate  of  mcrc-ury,  and  fuming  nitric  iwnd  hav«»  all  Ixen  recommended,  and 
are  all  efficient.  Tlie  actual  cautery  is  easily  controlled,  and  can  often  l:>e  used 
when  other  (^anstics  are  inapplicable.  In  most  caaes  Faquelin's  thermo-i?iintay 
is  (he  Ih  I  deep  cavitie$<,  as  the  mouth  or  nose,  the  galviunc  cautery  is 

moa*  ea-  d. 

If  when  the  cjine  comi\«  under  obHiTvation  there  is  con?<^idemlile  inflammation 
found  the  patch,  it  is  tictter  to  subdue  this  by  wann  moist  ap|>lications  li**fort» 
f  adopting  any  of  the  above  modes  of  treatment. 

After  tlie  growth  has  been  destroye<i  healthy  granulatiotis  spring  up,  and 
the  sore  mtJKt  hn  tri*ated  on  <irdinary  iirimiples.  Vaseline  and  iodoform 
ointment  often  ^tuiVM  to  pnjmote  the  healthy  healing  of  the  raw  liurface. 

However  iuccessful  the  treatment  may  appear  at  first,  n  lapses  are  vci-}- 
flommoQ,  but  in  a  large  numlier  of  caaoa  as  life  advances  tlje  diseaae  aet^ms  to 
beooime  leu  acutet  and  finally  oetsoi  to  reappear.    The  cicatrix  thia  fomia 
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PRIMARY   CARCINOMA    OF   THE   SKIN.  9 

after  Inpas  is  healed  is  thin,  and  readily  breaks  down,  giving  way  on  exposure 
to  cold,  or  on  the  occurrence  of  constitutional  derangement.  The  patient 
should,  therefore,  for  some  length  of  time  affcer  recovery,  be  careful  not  to 
expose  himself  to  any  such  influences.  The  scars  often  lead  to  great 
deforn[iity,  drawing  down  the  eyelids,  distorting  the  mouth,  and  sometimes 
closing  the  nostrils.  Various  plastic  operations  may  be  required  to  remedy 
these  defects. 

Scrofulodamia. — This  name  is  given  to  various  forms  of  tuberculous  ulcera- 
tion attacking  the  skin  which  differ  in  their  course  and  clinical  features  from 
those  of  ordinary  lupus.  The  commonest  form  arises  as  a  small,  flat, 
indorated  growth,  commencing  immediately  beneath  the  cutis  vera.  The 
patch  slowly  extends  till  it  reaches  the  size 
of  a  sixpence  or  shilling,  or  even  larger.  The 
skin  covering  it  is  dusky  purple  in  colour. 
Finally,  the  mass  softens,  the  skin  gives 
way  at  one  spot,  and  a  thin  curdy  pus  is 
discharged.  The  cavity  left  is  covered 
*nperficially  by  a  thin  layer  of  undermined 
skin,  of  a  dark  bluish  colour,  which  is  too 
feeble  to  undertake  any  process  of  repair,  but 
yet  <»V>tains  just  enough  blood-supply  to 
prevent  its  death.  Consequently  no  healing 
will  take  place  till  it  is  destroyed.  After  this 
has  been  done  the  floor  of  the  ulcer  will 
he  seen  to  be  yellow  and  unhealthy,  and  the 
sore  may  slowly  spread  instead  of  healing. 

A  precisely  similar  process  of  ulceration       Fig.  415  — tuIktcuIous  uicer  of Le«. 
may   have   its  starting  point  in  a  caseous 

lymphatic  gland,  which  becomes  adherent  to,  and  finally  bursts  through,  the 
orerlying  skin. 

Sure?  of  this  kind  are  most  common  on  the  face  and  neck,  but  they  may 
orxur  in  other  parts  of  the  body  (Fig.  415). 

In  children  these  tuberculous  foci  in  the  skin  are  very  common  ;  they  are 
.vften  multi[)le  and  not  unfrequently  associated  with  tuberculous  disease  of  the 
biines  of  the  fingers. 

The  Treatnipni  consists  in  freely  cutting  away  the  undermined  skin  and 
removing  the  tuberculous  tissue  with  a  sharp  spoon.  The  constitutional 
treatment  is  the  same  as  for  lupus. 

Carcixoma  of  the  Skix  may  be  either  primary  or  secondary.  Primary 
Carcmoma  is  met  with  in  two  forms :  1.  Squamous  Carcinoma,  and 
•i.  R^xient  Ulcer. 

Sqnanuma  Carcinoma  or  Epithelioma. — The  structure  and  history  of 
chU  have  already  been  given.  It  is  usually  seated  about  the  lips,  face  and 
scrotum,  and  at  the  orifices  of  the  mucous  canals.  It  may  in  rare  cases  arise 
from  malignant  transformation  of  an  atheromatous  cyst  (Vol.  I.,  p.  1008). 
Sr|nainoas  carcinoma  may  originate  also  in  an  old  scar  or  ulcer.  In  this  way 
it  may  occur  upon  almost  any  part  of  the  body  ;  I  have  seen  it  on  the  back, 
the  breast,  the  fingers,  the  hand,  the  thigh,  and  the  sole  of  the  foot.  It  then 
forms  a  foul  ulcer,  the  floor  of  which  is  grey  or  sloughy,  and  often  covered 
with  large  warty  granulations  and  protuberant  masses.    The  base  is  indiu*ated. 
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the  edgts  raised  and  evertocl,  and  often  papillary  in  structure  {Fitr.  41*1)*  The 
dischaffjc  is  tiiui  ami  scanty,  and  unless  the  sore  is  treated  by  nntiseptic  appli- 
cations it  becomes  horribly  offensive. 

Under  the  imine  of  '*  craierifarm  ulcer  **  Hutchinson  baa  described  an  acute 
fann  tifsqtuinintis  carcinoma,  accnrring  on  the  face  in  pijsitirnis  similar  to  thoai^ 
m  whicli  nxlent  ulcer  is  conimoru  The  disease  begins  jis  a  red  lirui  tuljerclc, 
which  rajiidly  forms  an  elevated  miiss,  the  summit  of  whicli  breakj§  down  into 
a  ei*aler-like  cavity.  There  lius  been  no  glandular  enlargement  in  tlie  recorded 
cases.     In  a  typical  aise,  figured  by  Hutchinson  in  the  first  volume  of  his 

Archives  of  Surgery,  the  digease  aflects  the  left 
upper  eyelid  ;  a  tjiinilai'  tunuiur  of  the  oppoaite 
e}'elid  luwl  been  removed  two  Siitim  previoualy 
and  nu  ltx*»il  I'ecurretiee  hiul  oceurnid* 

Hodent  Ulcer,  Noli-nie-tangere»  '»r  C!aa- 
crold  was  formerly  included  under  lupus  exe- 
deuE.  ii  is  a  remarkable  ailedion  presenting 
the  most  unniistakcAlile  local  malrtrnaiicy,  but 
never  giving  rise  to  secondary  disaise^  even 
in  the  neighbouring  lymphatic  glands.  The 
dtaeaao  consists  essentially  of  a  malignant 
growth  of  very  feeble  vitality  and  shght 
activity  of  development.  This  invades  the 
surrounding  structures  and  destroys  them,  and 
in  its  turn  breaks  down,  disintegmtes*  and  is 
thrown  off*  thus  causing  a  progressive  destruc- 
tion of  tissue.  The  disease  is  e$]>ecially  cha- 
rucLerized  by  its  slow  progress,  by  its  eroding 
naturt%  and  by  the  impossibility  of  healing  it 
by  all  ordinary  methods  of  treatment.  It  is  a 
disease  of  advanced  age*  seldom  beginning  be- 
fore 45  or  5i^  Its  duration  is  in  any  given 
case  indefinite  :  seldom  leas  than  five  or  six 
years;,  occasionally  extending  to  twenty  or  thirty. 
It  affects  individuals  of  either  sex  iudiscr-imiu* 
ately  ;  and  usually  occur?;  in  jx^rsons  who  ar^*  otherwise  fUTfectly  heaUby. 
The  health  afHi*  is  not  influenced  materially,  if  at  all.  by  its  long  duration. 
I  have  -  lu,  who  have  suffered  from  it  for  more  than  twenty  yean» 

in  a|»par  ntist  health  ;  but  it  is  often  eventually  fatal  by  gmdual  ex^ 

liaustion  frcmi  the  disiiharge  or  by  t^enetrnting  to  the  membraues  of  the  btmiOp 
unle«!  remo\*t?d  by  operation. 

It  always  oommeneef^  in  the  skin,  osually  on  healthy  integument ;  but 
iwcasionally  it  primarily  utTectH  a  part  which  is  the  seat  of  some  chn>n!c  change 
ui  structure^  as  a  ntole,  a  wurt^  or  a  soar.  It  may  attack  any  part  of  the  head« 
fcioe,  or  extremiti**.*.  The  face  is  its  wmt  of  election,  e«*|K*4'iully  in  the  upper 
parts,  such  as  the  forvhead,  the  side  of  the  nose,  the  inner  angle  of  the  cve^  or 
the  temple.  It  spreadi^  simply  by  contiuuity  of  tissue,  never  \n  disseminated 
liKal  or  secoudar  -.     It  may  invade  ail  tissues:  the  skin  primarily, 

the  cartilage  of  (i  he  also  and  septum  of  the  noat*,  the  {airuttd  gland, 

the  conjunctiva  and  the  eye-balL  It  eats  away  bone,  ami  UAf  penelnle 
to  the  dura   mater,  and  mvade   the  bimia*      It  prograBoe,  howerert  by 
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It 


superficially,  not  in  deptb  ;  hence  it  seldom  ^ives  rise  to  hffimor- 
riiaget  even  in  the  more  advauced  stages.  The  neighbouring  lymphatic 
f^iuids  do  not  become  implicated,  and  secondary  visceral  growths  are  never 

B. — In  wbotever  situation  it  begins,  its  fiiist  appearanre  \%  in  the 
njf  a  tuk^ele  or  hard  pimple  of  a  brownish -red  colour.  This  ulcerates 
•Inwiy :  tod  then  the  disease  ejctenda  Moore,  to  whom  we  are  indebted  for 
ft  IMMI  ladd  •eoount  of  the  affection,  lays  especial  stress  on  its  commencemeut 
ta  A  tiard  wart,  and  its  continued  extension  by  a  hard  margin.  This  ulcerated 
tnbcfcie  beeatnei  cnvered  by  a  scab  ;  but  as  the  process  ♦*? destructive  nlcera- 
fciOtt  prog^HMM^  the  son;  becomes  too  large  to  l>e  coverc*d  in  this  way»  and  an 
\^tt.  This  ulcer,  which  constitub:^s  the  disease,  and  is  the  "  Noli-me' 
*'  of  the  older  author's^  presents  the  following  characters*     It  is  always 
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;iti»  an<i    ppn.^a^is  solely  by  i^onunnity  of  tissue.     It  is  depressed  slightly 
I«|9V  iiie  SQrfaci!»  is  of  a  pale  pink  colour*  with  a  furrowed  rather  than  a 
psanbutng  siir&oe«  resembling   hy   its  furrowed  smoothupss  an  irregular 
Uyw   of  Ittnk    irax,   and    is    usually    painless,    except    where    cicatrizing. 
ai«  slightly   mi»ed«   the   degi-ee   varying   in   different   cases  and 
on  the  closeness   wntb  which  the  destruction  of  the  new  growth 
drrelopmnnt.      In    si>me   custjs   th<'    two    follow   each   other  so 
the  ulcer  appears  to  be  a  f^imple  loss   of  tissue,   ftc^rc^^ly   any 
of  the  edge  being  recognizable.     Im[»erfect  attempts  at  cic^itriza- 
peculiar  feature  of  the  nicer.     At  one  part  of  its  margin  it  ceases 
Eld  a  tltin  blue  line  of  epithelinm  begins  to  extend  over  the  raw 
bis*   however,   never  advances   far ;   before   long    the   spreadiug 
at  the  edge  of  the  appvrently  unaltered  skin,  and  the  thin  layer 
of  epitlidiiitn  speedily   disappears.     This   attempte<l    cicatrization    is   never 
apaaied  by  any  contraction  of  the  sore.     This  want  of  contraction  is  a 
'  ohttfiu^ienitic  feature  of  the  disease.     If  half  an  eyelid  is  destroyed,  the 
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remaioing  half  retains  ite  normal  position  nnaltoved.  Conaeqiieiitly  signs  ^f 
oantractioii  during  treatURtiL  may  l>e  taken  to  indicate  that  the  growth  has 
been  i*iioces8fully  <lc*strc)ywl  in  part  at  k'ust. 

The  course  of  the  di^ctyy*  h  always  pro^roasive  :  moru  rapid  in  the  akin, 
more  slow  in  the  l>ones  and  K.'ss  vii&nUar  tissnes,  m  thoRO  (»f  a  '  "  *  lais  and 
fibroid  character— the  pinna  of  tho  ear,  the  sclerotic,  ami  i  n  of  the 

noBe,  for  instance.  When  it  attacks  hones,  it  jrienetrates  decpiy  mto  their 
softer  partK.  Moore  has  noticed  tliat  the  morhid  gi-owth  in  the  adviincing 
edge  of  the  diHeiiae  is  always  most  pjuurly  marked  in  «!ancellateil  hone — in  the 
diphif',  fi»r  exiunplc*  1'hc  soft  parts  imtnediHtely  c^Kitijiruous  to  tfve  diseai^  ane 
perfcx:tly  healthy  and  uniiifiltrated  ;  and  there  is  never,  even  after  many  year*" 
duration,  any  sign  of  aeoondary  affection  of  the  lymphatic  inlands.     Unless 

the  progress  of  the  disoase  hti 
urreiited  by  treatment,  it  is 
never  interrupted,  hut  will 
end  in  the  deuth  of  the 
jmtient.  This  fatal  termina- 
tion may,  however,  he  lon^ 
delayed*  The  sccompanyinff 
Fiif.  IIH  is*  from  a  patient  of 
mine  who  had  gutfered  from 
tlie  diJ^ease  for  nearly  thirty 
years,  but  who  was  to  all  ap- 
l^tcarancc  in  perfect  briilth» 
althon;;h  the  8kutl  waa  perfo- 
rated, the  dura  mat*?r  expoeed, 
and  thu  pulsations  of  the  brain 
distinetly  \i.«ible. 

BiaguosiB, — The  diagnotia 
has  to  be  made  from  E  pit  hell- 
oma.  Syphilis,  and  Lnptis« 
I  iietion  fn>ni  ordinary 

.Hti  is  uften  at  first 
dillientt :  but  in  the  later 
«ta^j|  the  ahsenoe  of  glandular 
affection,  the  small  amount  of  ^iwth  oomparrd  to  the  idceration,  and  the 
prolonifeci  counje  of  tlie  ease,  render  the  diaLjnosijj  easy.  From  tertiary 
mfphilk  it  i8  eleurly  difitingnished  by  the  duration  of  the  ease  ;  in  syphilitic 
ulcaeration  **  the  rate  of  destruction  is  measured  by  weeks ;  in  rodent  cancer 
hy  yenrs**'  Then?  is  also  an  al)sence  i»f  all  other  m%m  of  const itutiomd 
syphilid,  FnL*m  ordinary  iupui  it  is  distinjiruislied  by  the  a^»  and  healUiy 
cxinstitufcional  wtate  of  the  pat irnt,  hy  the  mn^leuesA  of  tlie  ulc-er,  and  the 
absence  of  the  pink,  f-ealy,  or  a^kmatons  skin  fre«jucntly  found  around  lupuA, 
Lu{>us  may  cicatrize  and  cease  at  any  time  :  rfnient  ulcer  never  does.  Lupus 
never  cansen  death  ;  n»dent  ulcer  is  always  fatal  event nally,  if  ufinJievisd  by 
ireatment. 

Pathology,  -  The  mi*  tn  of  the  in  til  jmwth  haTo 

been  rvumined  hy  Mfwkr-  WaiTcn,  C<  i  i    \,  Thin  aad 

others.     All  are  ajrree<l  that  it  is  ^  of  groufis  or  cojumns  of  cells  of 

epithelial  type  fdliug  spaces  ii.  ..      .^   tmperfeiily  develope<l  conneclive 
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tiasoe  stroma.  The  epithelial  cells  show  generally  no  tendency  to  become 
aqoamoos  or  to  form  globes.  Moore,  Hulke  and  Warren  have,  however, 
observed  that  under  certain  conditions,  especially  when  invading  the  diploe 
of  the  bones  of  the  skull,  the  cells  may  become  grouped  in  imperfect  globes, 
bat  these  never  have  the  hard  corneous  centre  so  commonly  observed  in  true 
squamous  carcinoma.  The  cell-masses  are  usually  larger  than  those  of 
squamous  carcinoma  (Fig.  419) ;  the  cells  are  mostly  small  and  rounded  or 
angular  in  shape,  except  the  outermost  cells  of  a  cell-mass,  which  are  often 
somewhat  elongated  (Fig.  420).  The  stroma  is  always  infiltrated  with  small 
roQnd  cells,  sometimes  to  such  an  extent  as  to  resemble  ordinary  granulation 
tissiie.  In  other  cases  numerous  spindle-shaped  or  oat-shaped  cells  may  be 
present.  The  growth  is  therefore  properly  classed  with  the  carcinomata,  being 
composed  of  cells  of  an  epi- 
thelial type  advancing  in  pro- 
cesses or  columns,  in  spaces 
formed  by  a  vascular  stroma. 
It  infiltrates  and  destroys  the 
origioal  tissues  of  the  affected 
part,  and  by  degenerating  and 
disintegrating  produces  a 
skiwly  advancing  loss  of  sub- 
stance. It  infects  adjoining 
parts,  so  that  when  removed 
by  an  incision  carried  through 
apparently  healthy  skin,  a  re- 
currence of  the  disease  may 
follow.  On  these  grounds 
Mf>f>re  sug<rested  for  it  the 
name  of  Sodant  Cancer. 
It  differs  from  other  cancerous 
iT»jwths  in  infecting  merely 
by  continuity  of  tissue,  never 
by  the  lymphatics  or  blood 
•treaiu,  thus  presenting  a 
lower  degree   of    malignancy 

than  any  other  variety  of  carcinoma.  Considerable  difference  of  opinion  still 
exists  as  to  the  point  of  origin  of  the  growth.  That  it  does  not  spring  from 
the  6U{ierficial  epithelium  is  almost  certain,  as  the  cells  show  little  or  no 
lendeuey  to  assume  the  8(juamous  form.  Thin  is  of  opinion  that  it  arises 
fnim  the  spheroidal  epithelium  of  the  sweat-glands,  Thierech  and  Butlin  from 
the  seliaceous  glands,  while  Fox  believes  it  springs  from  the  outer  root-sheath 
of  the  hair-follicles. 

Treatment. — In  the  treatment,  constitutional  remedies  are  of  no  use,  and 
local  means  alone  are  to  be  relied  on.  These  consist :  1,  in  excision  of  the 
diseased  |Kirt ;  2,  in  the  application  of  caustics  ;  :5,  in  a  combination  of  these 
two  methods. 

1.  Excision  of  the  whole  ulcer  with  a  wide  margin  of  apparently  healthy 
skm  is  by  far  the  best  treatment  whenever  it  is  pmcticable,  especially  when 
the  ?<»re  has  not  attained  too  great  a  size,  and  when  it  is  situated  on  the  cheek, 
eyelid,  or  forehead.     The  gap  lefb  may  be  filled  in  by  one  of  the  plastic 
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Fig.  4*20.— Rfxlent  Ulcer.  A  cr-ll-nuuw  luoro  liiglily  iiiaKuifUMl 
(188dLmis.).  The  individual  epithelium  vAU  are  small 
and  the  peripheral  cells  tend  to  a.H.sume  an  elongated 
shape. 
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operatioDfl  which  will  be  d^cribed  when  we  come  to  speak  of  the  Surgery  of 
the  Face, 

2,  If  the  patient  objects  to  the  use  of  the  knife  the  tilc^r  mar  be  best 
destroyed  by  the  application  of  i."hloride  of  zinc  paste  to  the  whoir  of  it» 
surface.  The  hegt  mode  of  applying  this  is  to  ketp  the  chloride  prepiired 
for  n!*t%  mixed  with  two  or  three  piirts  of  flour.  When  wanted,  a  suflicient 
qunntity  of  this  j»owder  should  be  made  into  a  stilT  paste,  by  the  Addition  of  a 
little  water*  and  then  spread  over  the  surface  to  be  attacked  by  it,  in  a  layer 
of  about  the  thickness  of  a  wafer:  this  should  be  left  on  for  two  or  three 
hours,  and  then  r-emoved,  the  Boi*e  being  covered  with  a  wet  dressinja^  until  the 
gre>i!*h  slough  that  hag  bt-en  produci^d  ha«  ^Cfitirated,  w  hen  the  caustic  may  be 
|ie-opplied  as  oflcn  as  necessary.  Besides  the  chloride  of  zinc,  various  other 
Ctttmtics  may  k^  had  recourHc  to,  each  uf  which  posse^es  some  peculiar  advan- 
tages. Nitric  acid  is  useful,  if  the  action  rcf|uired  is  not  io  be  xvry  dr^p ; 
for,  aa  it  hardens  and  coagulates  the  tissues  to  which  it  is  appH»^d,  it  docs  not 
extend  so  far  an  the  chloride.  In  suuie  cani.-^  vcrv  markiMi  httK-ht  has  lieen 
obtained  by  the  rejK:jitcd  apph'catiuTi  of  Salicylic  Collodion  ("  Solviue  '*).  If  the 
ulcer  is  s^itnatt^d  on  the  face  the  extract  of  Indian  hemp  ci^ntainetl  in  the 
prepanvtion  nmy  be  omitted,  m  as  to  make  it  t^olourless.  Further  observation 
is  require*!  before  the  value  of  this  mode  of  trejument  can  be  determined,  but 
as  a  few  weeks'  delay  is  of  little  moment  in  rodent  nicer,  it  may  always  be 
tried  in  the  early  stageic  If  its  appHcation  is  ptfcinful  the  surface  may  pre- 
viously l>e  numl>ed  Ity  means  ctf  cocaine. 

3,  When  thi*  ulL*er  has  attained  a  large  size,  when  it  is  complicated  in  its 
outline,  and  irrcf^ular  in  its  depth,  somethin*;  may  yet  be  done  to  prolong:  life 
and  to  relieve  sulfering,  even  if  no  cure  be  ultimately  to  be  exjiected.  Moore 
proved  that,  unlegs  the  brain  be  implicated,  or  mma  lar«jfe  vessel  involved, 
ln*atment  may  at  least  arrest  the  ra|»idity  of  the  j^rowth.  The  metho<l  which 
he  ttdopu*il  was  a  c<tmhincd  use  of  the  knife  and  of  chloride  of  zinc.  By 
these  means  he  a^moved  in  some  casca  the  whole  of  tiie  atf^'ctcd  parts,  leaving 
a  huge  chasm  in  the  face,  and  even  in  one  case  exjiosin;^'  the  dura  mater 
for  a  considerable  extent  over  the  n>of  of  the  orbit.  The  ojwirations  were 
done  on  no  regular  plan,  the  incisions  being  dire«-tetl  solely  by  the  shape  of 
t}ie  growth,  and  no  att4:mj)t  Wiis  made  to  repair  the  deformity  left.  The 
n^ults  of  these  operations  were,  on  the  whole,  fuvoumble,  Out  of  n%  caaea 
three  n.'CftvcrcfJ,  and  the  othenR  were  dci*idcdly  Ijenefited,  though  not 
[>ermnnently  cured.  In  all  the  cases  in  which  the  chlonde  of  zinc  came  into 
actual  contact  with  t^--  'inrn  rnvir.-r.  .epileptiform  fita  occurriHi,  but  only  of  a 
tein|H^rary  character. 

When  the  diseswe  is  >'  ,  ur  j<o  situated,  that  ;'     '      '  '      :  in 

the  way  of  o|>eration  ran  .  he  Surgeon  mustcont*  i  vcr- 

ing  the  raw  i^urface  witli  iint  »otikcd  in  glycerine  and  water,  and  fm>tr«  n  'i  !«} 
oiled  ailk.  Iodoform,  either  dusted  on  or  applie<i  as  an  ointment  coiuptu^kii 
of  one  drachm  of  the  |)owder  to  an  oance  of  vaseline  to  which  a  small  quantity 
of  euwily[»tuH  oil  may  Ik?  added,  will  usually  \w  found  the  \^*^i  iippli<*ntion. 

B«oondiury  Carcinoma  of  th#  SIdxi  may  ari^*  by  dinx't  exteufiion  trom 
a  primary  growth  or  from  a  Kcondary  tumour.  The  most  marked  exainples 
are  commonly  met  with  in  cancer  of  the  bi^ast*  In  this  diseaae,  after 
the  primary  tumour  has  rmcbed  the  sorface,  unmerona  smooth^  elevated 
tubercles  of  a  dimky  red  or  bruwniah  eobur  may  appear  dotttnl  in  the  akin 
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for  many  inches  aroand  the  parfc  first  implicated.  Each  of  these  is  a  small 
flcirrhooB  cancer  identical  in  stractnre  with  the  primary  growth  in  the 
mammarj  gland.  In  other  cases,  fortunately  rare,  the  skin  covering  the  side 
of  the  chest  is  widely  infiltrated  by  the  malignant  growth.  It  becomes 
smooth,  of  a  brownish-red  colour,  and  hard  and  rigid,  like  a  piece  of  leather, 
from  which  it  has  received  the  name  of  the  ^*  cancerous  cuirass/' 

Sabcoxa  op  the  Skin. — Various  forms  of  sarcoma  are  met  with  in  the 
tkin.  Sprndte-celled  and  raimd-celled  sarcoma  are  seen  here  as  in  all  other 
fibroos  Btmctnres.  Two  forms,  however,  show  a  special  predilection  for  the 
skin — the  melanotic,  and  the  alveolar. 

Kebu&otic  Bmaeoomm  often  commences  in  some  pigmented  spot,  snch  as  a 
mole.  It  forms  a  rounded  tumour,  smooth  on  the  surface,  and  dark  brown  or 
bladL  in  colour.  It  is  intensely  malignant ;  generalisation  may  occur  whilst 
the  primary  growth  is  still  quite  insignificant  in  size,  and  however  early  it  may 
be  removed,  it  is  very  apt  to  return  both  locally  and  in  internal  organs.  If 
not  removed  it  gradually  increases  and  at  last  ulcerates,  but  before  this  takes 
place  it  often  reaches  a  considerable  size.  I  have  met  with  two  instances  of 
this  disease,  one  on  the  foot,  the  other  on  the  hand,  in  women  above 
seventy  years  of  age.  Some  time  after  removal  in  both  cases,  brownish  black 
patches  looking  like  stains  of  Indian  ink  appeared  on  the  skin  in  the 
neighbourhood  of  the  cicatrix.  »These  gradually  developed  into  new  tumours. 
In  one  case  hundreds  of  these  formed  up  the  leg,  varying  in  size  from  a  pea  to 
a  filbert.  They  slowly  ulcerated  and  life  was  destroyed,  probably  by  secondary 
growths  in  the  viscera,  after  a  period  of  about  four  years  from  the  primary 
manifestation  of  the  disease. 

▲iTOolar  Sarcoma  of  the  skin  is  rare.  Its  structure  and  general  character 
have  already  been  described  (Vol.  I.,  p.  1043).  In  some  cases  the  growth  is 
pigmented.  It  conmiences  as  a  hard  lump  in  the  cutis  vera,  which  steadily 
increases  in  size  until  it  may  form  a  projection  raised  half  an  inch  or  more 
above  the  surface,  and  one  inch  or  more  in  diameter.  At  first  it  is  covered  by 
the  cuticle  which  is  smooth  and  shining,  but  aft^r  a  time  this  gives  way  in  the 
centre  of  the  tumour  and  an  ulcer  is  formed  which  may  gradually  extend  into 
the  substance  of  the  tumour.  The  edges  of  the  sore  are  slightly  raised  and 
everted,  and  the  surface  is  usually  yellowish  or  grey  and  yields  a  thin  discharge. 
In  many  cases  numerous  fresh  growths  spring  up  around  the  original  tumour. 
Thus,  in  a  case  in  University  College  Hospital,  twenty  or  more  such  tumours, 
varying  in  size  from  a  pea  to  a  walnut,  were  scattered  over  the  leg  below  the 
knee.  They  grow  slowly  as  a  rule,  and  cause  little  pain.  If  not  removed  by 
operation,  they  ultimately  prove  fatal  by  gradual  extension  of  the  local  growth 
with  wide-spreading  ulceration,  but  more  commonly  by  the  formation  of 
secondary  tumours  in  the  viscera.  It  is  probably  this  tumour  that  was 
described  by  Scarpa  as  the  *'  scirrhous  wart,"  as  from  its  hardness  and  the  local 
and  general  malignancy  it  usually  manifests,  it  closely  resembles  scirrhous 
cancer. 

The  Treatment  of  a  Malignant  Tnmour  of  the  Skin,  whether  a 
carcinoma  or  a  sarcoma,  consists  in  its  excision  or  in  amputation  of  the  limb 
affected.  Its  removal  by  excision  should  be  effected  as  soon  as  its  nature  is 
recognized — provided  it  be  of  such  a  size,  and  so  situated,  that  it  can  be 
freely  removed  with  a  sufficient  stratum  of  subjacent  healthy  parts,  and  a 
wide  border  of  surrounding  skin.     Should  this  be  impossible,  and  the  growth 
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be  situated  on  a  limb,  amputation  mimt  be  performed.  In  sQch  circiimstannf 
the  limb  may  be  removed  at  no  ji^reat  dbtuuce  above  the  disease  ;  it  not  being 
necegaary^  as  in  cases  of  malignant  tumonra  of  the  Jmnes.  to  allow  a  joint  to 
intervene  between  the  seat  of  openvtion  and  the  git>wth. 

SjMPLK   TUMOLH^S   OF   THE   SKJX. 

fibroma,— Cireuni&iTibed  fibrous  tumours  are  oocasionallj  met  with  in  Uie 
Hkin»  but  an*  not  common. 

Tme  Keloid  b  a  fibroid  gfrowth  notencapsnled,  but  fusing  with  the  healthj 
nkin  at  its  cd^ee.  It  asunlly  occurs  on  the  tnmk,  especially  on  the  front  of  the 
cheat  over  the  sternum.  It  forms  a  flat  tumonr»  raided  about  a  line  abciire  the 
sarrottnding  healthy  skin.  It  is  oval,  rounded  or  irregular,  and  branching  or 
radiating  in  form.  The  surface  is  smooth,  and  white  or  pink  in  tint.  It  la 
Hrm  and  ehistie  in  consisti^'uee.  It  arist;^  without  known  cause  and  most 
fre(|nently  upon  tlie  trunk  or  extremities  in  personn  otherwise  hcfilthy*  It  is 
seldom  painful,  but  may  give  rise  to  itching  and  burning  sensations.  It 
extends  slowly,  and  nlthuugh  covering  a  wide  area  sometimes  8€*ems  to  have 
undergone  a  prtMi-eaj*  of  contraction  like  a  scar,  the  surrounding  skin  being 
drawn  in  and  wrinkled  or  puckered.  After  reaching  a  certain  size  it  ceases  to 
grow.  It  has  no  tendency  to  ulceration  or  to  degenei-ativc  changes.  The  trtai* 
ftmit  is  merely  to  allay  uneasy  sensations  by  sedative  apiilications.  If  excised* 
it  almfiet  certainly  returns  in  the  scar.  < 

Closely  allied  to  true  keloid  are  tlnmc  fibroid  growths  that  have  &  tendenoj 
10  sprout  up  in  seal's,  eonntituting  False  Keloid.  U  whs  described  also  by 
Ciesar  Hawkins  under  Warty  Ttunours  of  Cicatrices.  This  morbid 
condition  ap|)ears  to  be  $$iniply  an  ubuormal  inen^ise  in  the  ar?tivity  of  the 
development  of  the  cicatriciul  tiBMiie,  whieh  springs  up  with  great  luxurianoc. 
These  growths  are  <i?p(XTially  apt  to  follow  the  irregular  ciailristation  of  burns, 
more  particularly  in  children.  I  have^  however,  seen  them  in  the  adutc, 
oooasionod  both  in  this  way  and  by  the  irntation  of  a  blister,  and  they  ha?e  lieen 
known  to  fonn  in  the  scars  of  leeeh-bites  as  well  as  in  the  lesions  of  aene  and 
other  skin  eruptiouK.  The  wurty  cicatricial  tissue  devrlo^is  ciiiefly  on  the  du^st 
and  ncekg  and  is  *  v  atti*ndccl  witli  much  itching  and  tinghnir*  often  of  n 

most  distressing  *  It  is  very  vascular,  bleeding  fnx-ly  when  incised. 

The  Trmimmt  of  iXw  <  \&  not  satisfactory.    Asa  nik%  they  may  safely 

l)e  left  alone.  If  the*  ..iiur».  .my  annoyance  the  only  treatment  is  to  remove 
them  with  the  knife  if  they  are  so  situated  »s  to  make  this  possible,  but  must 
eimimofdy  the  new  Kcur  a88urui*»  i\w  fiitinr  unlietilthy  cnndition, 

lEorphcBa  or  Cirottmaoribed  Scleroderma  is  unotlier  crmdttion  in  s<»me 
tiBBpeets  resembling  keloid.  It  is  buiiietiuies  spoken  of  as  Addison's  Keloid* 
Id  this  disease  the  skin  is  thickened  and  indunited  in  patches  ur  bands,  most 
commonly  npon  the  trunk,  as  between  the  breasts.  The  jiatches  are  ninally 
slightly  raised  above  the  -i    '  "         ^.   .         imes  of  i  *        '   >e- 

neiS.     Atrophic  chungvs  ii  an,  caunin  jc* 

tion.  The  diwume  ij*  iif»jiajvnily  ot  a  chronic  mlianimatory  ciiaracier ;  its 
oause  is  doubtlul,  aUhr»ugh  in  same  cases  it  has  probal>ly  resulted]  fn^m  local 
iiTitatioQ,  Tc\'atmcnt  can  do  ItitK  if  anything,  for  it^  hut  spontaneous  rectnery 
may  occur. 

The  disease  known  as  MoUosciuii  ribrosnnt,  in  which  enormous  pendaloos 
tumours  com poiAcd  i>f  hyiiertrophiinl  itkiu  and  snboutatuHniii  tissue  ft»rm  on  ibe 
buttoaks^  thighs,  or  oth^-r  purtj^,  has  already  been  deiK^ibed  i^VoK  I.,  p.  1019) 
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.  of  tlia  Skill  have  been  degcribed.  They  are  always  atheroma- 
tooB  cjsts,  the  walls  of  which  have  Dndergone  calcificatioD,  and  occasionally 
tme  omii<^ion  in  parts  (Vol.  I.,  p.  1007). 

Ad«M>mata  of  thm  Uia  arising  both  &om  the  sweat-glands  and  the  seba- 
ceoas  fii^licles  have  occasionally  been  met  with,  but  they  are  very  rare.  When 
arising  in  connexion  with  the  sebaceous  follicles  they  form  lobulated  masses 
of  some  size,  which  after  growing  for  many  years  may  ulcerate  and  resemble 
epitbdioma  in  ai^)earance.  On  microscopic  examination,  they  are  found  to 
be  composed  of  a  structure  resembling  a  number  of  greatly  enlarged  follicles 
bound  together  by  a  vascular  connective  tissue. 

In  hypertrophy  of  the  swe^-glands,  or  adenoma  sudoriparum,  the  growth  lies 
just  beneath  the  corium,  and  may  form  a  firm  flat  circular  mass  from  a  quarter 
to  half  an  inch  in  thickness  und  sometimes  reaching  one  inch  in  diameter. 
The  skin  is  slightly  raised  over  it  and  may  be  marked  by  the  openings  of  the 
dilated  glands.  Microscopic  examination  shows  the  tumour  to  be  composed 
of  convoluted  tubes,  exactly  resembling  normal  sweat-glands,  but  usually  of 
greater  diameter,  between  which  is  a  small  amount  of  new  fibrous  tissue. 
The  fat  is  pushed  on  one  side  by  the  growth,  but  not  invaded  by  it.  It 
eaoKB  no  pain,  and  has  little  tendency  to  ulcerate.  It  seems  probable,  how- 
ever, that  in  some  cases  the  epithelium  may  proliferate  more  rapidly,  burst 
thioogh  the  membrana  propria  of  the  tubules  and  invade  the  surrounding 
CMnies.  In  this  way,  according  to  Elebs,  a  simple  tubular  adenoma  of  the 
sweat-glands  merges  into  rodent  cancer. 

Att«romatoiis  and  other  Cysts  have  already  been  described  (Yol.  I., 
p.  1000  et  seq,)f  and  Vaivi  will  be  described  in  a  subsequent  chapter  with 
liiMioco  of  the  blood-vessels. 

Boles  are  pigmented  patches  of  variable  size  in  the  skin,  and  always 
coogenital.  They  are  often  raised  above  the  surface  of  the  surrounding  skin 
and  covered  with  hair,  sometimes  long  and  coarse.  They  cannot  properly  be 
daaed  as  tumours,  as  they  show  no  tendency  to  grow  out  of  proportion  to  the 
mt  of  the  body.  In  later  life,  however,  a  mole  not  unfrequently  fonns  the 
xajting-point  of  a  tumour.  It  may  gradually  increase  in  size,  becoming  more 
aad  more  prominent,  and  sometimes  pedunculated.  It  may  thus  form  a 
tamoor,  usually  lobulated  or  papillary,  and  more  or  less  darkly  pigmented. 
Finally,  from  the  friction  of  the  clothes  it  may  ulcerate  and  become  very 
iroaUesome.  A  mole  also  not  uncommonly  forms  the  seat  of  origin  of  a 
oreoma,  or  more  rarely  of  a  squamous  carcinoma.  A  mole  usually  requires 
no  treatment  unless  it  become  affected  by  one  of  the  complications  above 
mentioned,  when  it  must  at  once  be  excised.  The  Surgeon  is  often  consulted 
aa  to  the  possibility  of  removing  a  disfiguring  mole  from  the  face.  There  is 
DO  method  by  which  this  can  be  done  without  leaving  a  scar  in  its  place,  but 
if  the  patient  prefer  this  to  the  pigmented  patch,  the  mole  may  sometimes  be 
excaed  with  the  knife.  The  healing  may  be  hastened  and  contraction  pre- 
vented by  covering  the  raw  surface  with  skin  grafts,  applied  in  the  manner 
dcKfibed  on  p.  278,  Vol.  I.  In  a  case  of  extensive  hairy  mole  covering  the 
right  half  of  the  forehead,  Morrant  Baker  obtained  an  excellent  result  by 
ii»nng  o£F  the  mole  to  such  a  depth  as  not  completely  to  remove  the  whole 
cbiekness  of  the  corium.  Contraction  was  in  this  way  prevented  and  those 
puts  of  the  scar  in  which  the  hair  grew  again  were  subsequently  treated  with 
nitric  acid. 
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PapUloiiiata  of  the  Skin,  or  Warts,  eonebt  of  elonj^ated  papilla,  eovcit'd 
bj  utmtii  uf  tliicki'iied  and  luinlened  imticle,  usuaUy  situated  iibout  tho  hafuis 
and  faoc,  and  rhiefly  iiff* Kiting  young  f>eop!c  ;  they  appear  in  numy  aiaes  to  be 
Runple  overjjrowthu  of  the  cutaneous  struetureB,  uoming  und  j^uin^  witbout  any 
itvident  caugc.  In  other  cases  they  are  nion*  penimnent,  becH>mittg  hardentfd 
and  dark  in  colour,  and  continuing  perhaps  throu»,di  life. 

The  Trrfftmttit  of  warts  is  Hufticicntly  simple.  They  may  readily  be 
dc»trnye«l  l>y  the  application  of  eau^ticH  or  astrin^'enta  ;  axunng  the  intist  use- 
fol  of  the«e,  I  ha%T  fuund  the  concentrated  acetic  mid  and  tlie  tincture  of  the 
geBquichlnridc  of  iron*  AVarts  usually  disappear  nipidly  under  the  iiUluenoe  of 
Ralirylie  collodion  (fiee  VoL  L.  p.  1 033),  Tlie  remarkable  fact  baa  recently 
betn  j>ointed  out  by  Oolrat  of  liTon^  that  the  internal  administration  of 
sulphate  of  inagne*iium  often  cauneH  warta  to  difia|i|»ear  nipidly.  For 
children  2  or  5  ^rains^  and  for  adults  half  a  drachm,  nhould  lie  given  three 
times  a  day*  Crocker,  who  has  nmsl  this  treatm«uL  with  aitisfm:tory  results, 
recommends  that  the  dc«*e  of  the  t^lt  should  be  soflioicut  to  produce  two  or 
three  evacuations  a  day* 

Corns  con««i8t  of  thickene^l  maaaes  of  epithelium  aecamulated  ou  thim' 
points  on  which  undue  prettaure  or  friction  has  been  exert-iseil.  They  rusult 
from  an  overgrowth  of  the  epithelium,  connequent  upon  the  abnormal  stimu- 
lation to  which  the  fmrt  is  expensed.  This  is  acc«>mpanicd  by  8ome  enlarge- 
ment of  the  |iopillttj.  The  nia«8  <kf  epithelium  k  bartl,  dry,  and  sculy.  hi  the 
i:entrftl  parts  it  may  lead  to  sonjc  atrophy  of  the  pupil  lie  from  pressure,  and 
consequeutly  the  homy  mass  assumes  a  conical  form,  with  its  ajiex  downwards, 
pressing  on  the  nenaitive  cutis  beueath,  and  thus  causing  con«idcnil)le  pain* 
When  the  (xm\  i*  »ituated  in  places  where  the  secri-^tii^ns  of  the  »kin  accumu- 
late and  keep  it  mc^ist,  m  between  the  toes,  the  exct^asivc  epithelium  (onuB  a 
soft  pulpy  mass  whicfi  i»  c-asily  removed,  and  the  enlargimeut  of  the  pA[)illn2  id 
then  very  evident. 

The  Treahtmit  of  uiiiiuary  eorna  consists  in  shaving  or  rasf »ing  them  down 
m  as  to  pn^vent  the  deep  layers  of  cuticle,  retainiHl  by  the  inilurated  super* 
iicial  ones,  A^>m  gtviuL^  rise  to  pain  by  pressure  nti  the  papilla*  of  the  cutis. 
The  cuticle  iimy  ptx*viously  1m*  sof tinned  by  da'ssin;;  the  t^xj  with  wet  lint 
covered  with  gutta-percha  tissue.  The  thickened  epidermis  nmy  also  Isj 
removed  by  the  application  of  one  of  the  numerous  popular  renieilies  known 
as  •'corn  solvents,''  The  best  of  them  is  that  ali*eady  mentiuned  (see  Vol.  1., 
p,  lO.'^H)  un<7      '  '   ■  '  It  must  lie  apjiHeil  iliiily  far  a  few  days,  at 

the  end  of  w  d  epideniiis  will  [ks'I  olf  in  a  cake,  leaving 

almost  normal  %k\i\  beneath,  liehef  may  also  be  afforded  by  remrniug  all 
jii^asure  fVom  the  com,  liy  attention  to  the  shape  of  the  &lux%  and  by  wearing 
a  piece  of  soft  leather  or  amadou,  having  a  hole  cut  in  the  iH^ntre  into  which 
the  corn  h.     A  st>ft  corn  betwet^n  the  t4H«  is  best  treated  as  follows  ; 

clear  av  nhh^n  epithelium  \\\i\\  soap  and  water  ;  wash  the  iutenligital 

space  w^itii  tincture  of  belhwJonnrt  and  let  it  dry  ;  then  ap|>ly  **  solvine**  to  the 
oom.  The  toes  mav  be  separatixl  by  means  of  a  amall  piect*  of  cotton-wool 
moistened  with  tincture  of  belladouna,  which  will  effectually  check  jjerspini. 
lion.     S  H  tl)f  bt^Uoilonna  causi's  iH^zcma  ;  its  use  must  then  at  once  fau 

abandi^i  fhe  toe^  vv;i»h<Hl  twice  a  da^  with  a  conceiitrateil  Holution  of 

borio  iKid.  Cnustro  shotild  never  b*»  applie^l  to  urtlinary  corns  ;  injurious 
eoDiequifaces  ofUn   U'tng  pri3dQced   by  Uiese  agents^  especially  in  elderly 
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people,  in  whom  fatal  gangrenous  inflammation  may  be  excited  by  their 
action. 

SappioAtuig  Com. — Under  old  and  very  thickened  corns,  a  small  bursa 
is  usnaiUy  found,  in  which  pus  is  occasionally  formed.  The  imprisonment  of 
a  small  drop  of  matter  under  the  thickened  cuticle  gives  rise  to  the  most 
intense  agony,  and  may  cause  oedema  and  redness  extending  from  the  toe 
to  the  foot,  and  sometimes  up  the  leg.  The  Treatment  consists  in  softening 
the  com  with  a  water  dressing,  shaving  it  down,  and  letting  out  the  drop 
of  pus  by  puncture  with  a  lancet,  when  immediate  relief  from  pain  will  result. 
If  the  pus  is  not  thus  let  out  it  cannot  point  through  the  indurated  cuticle, 
and  may  burrow  beneath  the  skin  for  some  distance  before  finding  an  exit. 
In  such  case  a  troublesome  sinus  is  left  which  can  sometimes  be  closed  by 
the  injection  of  stimulating  lotions ;  more  often,  however,  laying  it  open  is  the 
only  efficient  treatment. 

**  Black  Com." — This  name  is  popularly  given  to  a  special  form  of  warty 
com,  met  with  only  on  the  sole  of  the  foot,  which  may  become  the  source  of 
the  greatest  possible  pain  and  inconvenience  to  the  patient,  altogether 
preventing  his  walking.  It  is  usually  of  small  size  and  circular  in  shape,  the 
neighbouring  cuticle  being  always  considerably  thickened.  It  is  extremely 
sensitive  to  the  touch,  the  patient  shrinking  when  it  is  pressed  upon,  as  if  an 
expoeed  nerve  had  been  injured.  On  slicing  it  down  with  a  scalpel,  it  will  be 
found  to  be  composed  of  soft,  tough,  and  white  epidermis,  arranged  in  tufbs  or 
small  columns,  in  the  centre  of  each  of  which  a  minute  black  dot  is  per- 
ceptible. Each  tuft  appears  to  be  an  elongated  and  thickened  papilla,  and 
the  black  speck  is  a  small  point  of  coagulated  blood  which  has  been  effused 
into  it.  The  whole  group  of  enlarged  papillae  is  surrounded  by  a  kind  of  wall 
of  thickened  epithelium.  The  Treatment  of  this  variety  of  com  consists  in 
destroying  it  with  a  caustic.  I  have  found  the  application  of  either  fuming 
nitric  acid  or  potassa  fusa,  so  as  to  destroy  it  thoroughly,  to  be  the 
best  and  speediest  remedy  ;  and  as  this  corn  always 'Occurs  in  young  people  no 
danger  attends  the  use  of  these  substances. 

Pebforating  Ulcer  of  the  Foot. — This,  though  not  in  reality  a  disease 
of  the  skin,  is  perhaps  most  conveniently  considered  here.  The  disease  seems 
usually  to  commence  in  a  corn  situated  on  the  sole  of  the  foot  opposite  the 
head  of  one  of  the  metatai-sal  bones — usually  the  first.  This — in  some  cases 
apparently  as  the  result  of  an  injury — becomes  inflamed  and  suppurates,  and 
a  sinus  is  left  opening  through  the  thickened  cuticle.  If  a  probe  be  passed 
into  this  it  will  be  found  to  lead  to  dry  and  spongy  bare  bone  on  one  of  the 
(Jialangeal  or  metatarsal  bones.  The  discharge  is  scanty  and  scarcely  puru- 
lent. The  ulceration  may  extend,  forming  a  sore  an  inch  or  more  in  diameter. 
This  is  covered  by  feeble  or  unhealthy  granulations.  The  disease  is  painless, 
and  on  further  examination  the  foot  will  be  found  to  be  more  or  less  widely 
snassthetic.  The  anaesthesia  may  extend  up  the  leg,  but  it  is  never  associated 
with  motor  paralysis.  The  tendency  of  the  disease  is  to  extend  slowly,  causing 
farther  destruction  of  the  bones  and  possibly  completely  perforating  the  foot. 
The  foot  is  cold,  and  in  most  cases  is  prone  to  sweat  profusely,  the  perapira- 
tion  being  very  offensive.  Both  feet  may  be  aff*ected,  and  a  similar  disease 
has  been  seen  in  the  hand. 

Miehaud,  Sonnenburg,  Duplay,  and  more  lately  Savory  and  Hutlin,  have 
pointed  out  that  the  disease  is  associated  in  many  cases  with  thickening  of  the 
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endonenrimn  and  atrophy  of  the  fibres  of  the  nerves  leading  to  the  afTeeted 
spot.  Savory  and  Butlin  have  also  brought  fonvard  evidence  to  show  that 
the  sensory  fibres  are  chiefly,  if  not  solely,  affected.  Similar  nloerations  are 
met  with  in  some  cases  of  locomotor  ataxy,  and  more  rarely  in  connexion 
with  some  peculiar  cases  of  spina  bifida  (see  Spina  Bifida).  It  may  therefore 
be  concluded  that  the  primary  canse  of  the  disease  is  impairment  of  nutrition 
consequent  upon  degenerative  changes  taking  place  either  in  the  nerves  lead- 
ing to  the  affected  parts  or  in  that  portion  of  the  sensory  columns  of  the  cord 
that  is  in  communication  with  the  foot. 

The  Treatment  is  not  as  a  rule  satisfactory.  In  some  cases  the  sinus  can  be 
made  to  heal  by  thorough  scraping  followed  by  efficient  antiseptic  treatment. 
Treves  has  pointed  out  that  it  is  important  to  remove  freely  the  thickened 
cuticle  which  surrounds  the  orifice  of  the  sinus.  This  is  facilitated  by 
previously  softening  it  by  the  application  of  poultices  or  fomentations. 
Relapse  is,  however,  common,  and  pressure  on  the  scar  should  bo  avoided  by  a 
properly  arranged  cii-cular  pad.  If  amputation  becomes  necessary,  it  should 
be  done  above  the  area  of  ansesthesia  in  the  foot  or  leg.  Recurrence  of  the 
ulceration  in  the  stump  has  occurred  in  some  cases. 
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NXXTRITIB. 

iition  of  the  Verves  is  of  not  anfreqnent  occnrrence.  The 
infiammatioQ  may  be  acute  or  chronic,  and  one  or  many  nerves  may  be  affected. 
**  Multiple  neuritis  "  is  generally  the  result  of  some  abnormal  blood-state,  such 
as  that  caused  by  alcoholism,  rheumatism  or  diabetes  ;  it  also  occasionally 
resulta  from  poisoning  with  certain  metallic  substances,  as  lead  and  arsenic, 
and  may  be  associated  with  certain  acute  specific  diseases,  as  diphtheria.  The 
Surgeon  is,  however,  chiefly  concerned  with  inflammatory  affections  of  single 
nerve  trunks,  amongst  the  chief  causes  of  which  may  be  mentioned  injury, 
such  as  compression,  wound  and  strain;  and  exposure  to  cold,  giving  rise  to 
the  so-called  "  rheumatic "  form.  A  localized  form  of  neuritis  may  also  be 
due  to  gout. 

Symptoms. — When  a  single  nerve  trunk  is  affected  the  local  symptoms 
consist  of  tenderness  on  pressure  along  the  course  of  the  nerve,  and  severe 
continuous  pains  running  down  its  trunk  and  ramifying  along  its  branches, 
with  occasional  violent  exacerbations,  especially  on  moving  or  touching  the 
part,  and  at  night.  In  very  rare  cases  the  disease  may  assume  an  acute  form, 
with  some  swelling  along  the  course  of  the  nerve,  and  slight  pyrexia.  Ordi- 
narily the  affection  is  chronic.  It  is  one  of  the  causes  of  neuralgia.  In 
the  later  stages  there  may  be  affections  of  sensation  and  motion  in  the  parts 
supplied  by  the  affected  nerve.  Traumatic  neuritis  has  already  been  fully 
described  (Vol.  I.  p.  496). 

Should  the  opportunity  occur  of  examining  the  nerve  after  death  in  acute 
ca^es,  the  sheath  will  be  found  injected  and  swollen  from  inflammatory  exuda- 
tion. In  chronic  cases  the  perineurium  and  epineurium  may  be  found  indurated 
and  increased  in  quantity,  the  nerve  fibres  being  more  or  less  compressed  by 
the  new  fibroid  tissue.  The  inflammation  is  in  fact  limited  to  the  connective 
tissue  of  the  nerve  trunk,  and  the  degeneration  of  the  nerve  fibres  which  may 
occur  \&  secondary.  The  changes  thus  differ  from  those  met  with  in  the  mul- 
tiple forms  of  the  disease,  in  which,  as  Gowers  points  out,  the  inflammation  is 
*"  parenchymatous  "  and  affects  primarily  the  nerve  fibres  themselves. 

Treatment. — In  acute  cases  this  consists  in  the  application  of  leeches,  ac- 
cording to  the  situation,  and  poppy  or  belladonna  fomentations.  In  chronic 
cases  blistering  or  the  application  of  mustard  plasters  along  the  line  of  the 
Derve  usually  gives  relief.  The  part  in  which  the  affected  nerve  is  situated  must 
if  possible  be  kept  at  perfect  rest.  Hypodermic  injections  of  morphia  or 
cocaine  may  occasionally  be  required.  When  the  affection  is  rheumatic,  sali- 
cylate of  soda  is  frequently  of  great  use  ;  in  some  cases  the  acetous  extract  of 
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oolcliicuni  is  the  l>est  remetly  ;  when  it  is  more  chronic,  and  the  pain  is  chiefljr 
noi*tuma],  iodide  of  potassinm  may  advantageously  be  given. 


BOtATIOA. 

Th^  charftcteristic  ft^itnre  of  sciatica  ig  pain  of  a  neuralgfc  cimracter  in 
tlic  cotu«e  of  the  tfrest  sciatic  nerve.  The  affection  is  beheved  in  the  great 
majority  of  caaea  t-o  be  due  to  chronic  rhenmatrc  inflammation  of  the  slieath 
of  the  nerve,  and  some  thickening'  of  the  epinenrium  has  Ijeen  meog-nized 
after  death  in  n  few  instances.  In  other  cases  pain  of  a  similar  oharact^^T  may 
he  the  resnlt  of  pressnre  on  the  ncrvx*  by  tumours  in  the  pelvis  or  gluteal  region, 
or  occasionally  from  affection  of  tlie  cord  or  disease  of  the  spine  in  the  lower 
Inmbaror  sacnil  region.  Sciatica  is  much  more  common  in  male«i  than  in  femalea, 
and  occurs  m'mt  frtHiuently  between  forty  and  fifty.  It  frequently  arises  fron» 
exp<isare  txi  <H»ld  or  dftmp. 

The  St/mptoma  of  sciatica  are  pain  in  the  buttock,  the  back  of  the  thigh,  and 
the  leg  below  the  knee.  The  pain  may  amount  merely  to  nncasinees,  or  b© 
intense  and  paroxysmal.  It  is  nsually  agj,Tavated  by  movement,  often  to 
such  an  extent  as  to  render  locomotion  impossible.  When  tlif  pain  eJttends  to 
the  foot  it  is  felt  chiefly  on  the  outer  nide,  the  inner  tKin«r  supplied  by  tbfe 
lung  saphenous  nt'rve  from  the  him  bar  i^lexus.  By  pressing  witlj  the  jK»int  of 
the  finger,  tenderness  will  be  foutnl  in  the  course  of  the  nerve.  This  is  mott 
marked  in  the  hollow  between  the  trochanter  and  the  tuberosity  of  tbe 
( iaohinm,  and  down  the  Imck  of  the  thigh.  The  external  po]>liteal  nerve  ia 
also  saroetinie^  acutely  tender  where  it  winds  round  the  up[jer  end  of  the 
tibnia.  When  the  piitinnt  is  lying  oti  Im  back,  if  the  litnb  Im?  raised  with  the 
knee  extended^  acute  pain  is  felt  in  the  buttock  as  soon  as  the  sciatic  nerve 
becomes  tense.  If  now  the  knee  be  flexed  so  as  to  relax  the  nerve,  flexion  of 
the  hip  can  be  carried  considerably  further  without  pain.  Numbness  in  some 
of  the  parti*  supplit^d  by  the  nerve  is  nor  nneommoi!,  '1y  on  tht*  outer 

side*  of  the  foot.  Motor  pamlysis  never  results  from  si  _  titicji,  but  there 
may  be  some  weakness  or  even  wasting  of  the  liuib  from  want  of  use.  The 
affection  is  very  chronic,  often  lasting  many  weeks  ur  even  months. 

The  ZHagnotisof  sciaticii  is  made  by  attention  to  the  symptom*^  just  described. 
It  is  most  freijnently  confounded  with  strumous  disease  or  chronic  rheumatic 
arthritis  of  th*'  hip.  1'he  diiitinction  is  in  most  eas«*s  eiisily  nuidc  by  tiljfien^ing 
that  the  movements  of  the  hip-joint  are  fTe<»  and  unjict^omiifinied  by  pain, 
unless  flexion  is  carriinl  to  such  an  extent  as  to  Render  the  nerve  tense.  In 
rheumatoid  arthritis  the  gmting  felt  in  the  joint  on  movement  will  usually 
in<licate  the  nature  of  the  disi^a*'  :  with  the  '•lightning  pains*'  of  locomotor 
ataxy  it  must  not  be  confouiuitMi  In  all  caiH>s  of  sciatica  a  careful  rxamina- 
tion  of  Uie  butUxik  must  be  nwide  for  a  tumour  in  that  n*giou  :  the  lower 
part  of  the  spine  must  Iw  examined  for  signs  ut  CJiries,  and  the  finger  might 
be  pawed  into  the  ivetnm  to  feel  fur  a  pelvic  tumour,  as  in  these  conditions 
ItM-ttl  Lreatiruril  <Ii  '       ^  s^  of  the  nerve  rould  he  of  but  little  use* 

Treatment.  1  treatment  already  recommended  for  rlieu- 

mattc  neuritis  mmi  im  ado[»ted.  The  limb  must  lie  wrappetl  in  flanneL 
(*oonter*irntation  along  tlie  line  of  the  nerve  in  tbe  early  stages  by  mustard 
plasters,  and  later  on  by  blisters  is  most  mtefdh  The  opplicntion  of  a  toQj; 
strip  of  eapaicum^robber  {ilaater  along  tlie  line  of  the  nerve  often  has  a  good 
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effect  Hot  baths  nsnallj  give  considerable  relief.  Stimulating  applications, 
as  the  ammonia  or  componnd  camphor  liniment,  may  be  of  use  ;  and  sedatives, 
as  the  opium  or  belladonna  liniment,  may  ease  the  pain,  but  they  do  little 
to  cure.  Hypodermic  injection  of  cocaine  has  proved  very  useful.  Gowers 
recommends  that  the  injections  be  made  pretty  deeply,  but  not  into  the  nerve  ; 
the  dose  may  be  rapidly  increased  from  one-twelfth  to  a  third  or  half  a  grain. 
Hypodermic  injections  of  morphia  should  be  resorted  to  only  when  the  patient 
is  snfferiog  from  want  of  sleep  due  to  the  pain.  They  exert  no  curative 
influence. 

If  the  constitutional  treatment  and  external  applications  fail,  as  they  very 
&eqaently  do,  two  modes  of  treatment  may  be  adopted — acupuncture  and 
nerve-stretching. 

Acmpnactnre  is  thus  performed.  The  patient  is  laid  on  his  face,  and  the 
tender  points  of  the  nerve  found  by  pressure.  Long  fine  needles  are  then 
thmst  in  so  as  if  possible  to  puncture  the  nerve.  When  the  needle  touches 
the  nerve  the  patient  complains  of  a  sudden  pain  down  the  thigh.  The 
number  of  the  needles  used  should  not  exceed  six.  They  may  be  left  in  for 
a  few  minutes.     This  treatment  sometimes  gives  permanent  relief. 

Our  last  resource  is,  however,  Stretching  the  Sciatic  ITerve.  (See  Vol.  I., 
p.  498.)  This  operation  has  been  more  successful  in  sciatica  than  in  any 
other  painful  affection  for  which  it  has  been  undertaken.  Xocht  has  collected 
i4  cases  :  of  these  16  were  quickly,  5  slowly,  relieved  ;  in  2  the  operation 
failed  ;  and  1  died.  Marshall  finds  that  of  0  cases  which  occurred  in 
Univerpity  College  Hospital,  \  were  decidedly  improved,  4  were  relieved,  and 
I  failed. 

The  operation  is  thus  performed.  The  patient  is  laid  upon  his  face  and 
%  vertical  incision,  about  three  inches  in  length,  is  made  a  little  above 
the  middle  of  the  l)ack  of  the  thigh.  The  deep  fascia  is  opened  and  the 
contigaous  borders  of  the  semitendinosus  and  biceps  are  separated  with 
the  finger.  The  wound  being  now  held  open  by  copper  spatulae,  the  sciatic 
nerve  comes  into  view  and  is  raised  out  of  the  wound  by  passing  the 
finger  beneath  it,  the  knee  being  flpxed  to  relieve  it  from  tension.  It  is  then 
palled  forcibly  in  both  directions  for  about  five  minutes.  Marshall  demon- 
strated that  any  force  which  can  be  applied  while  holding  the  nerve  l)etween 
the  finger  and  thumb  may  safely  be  used.  The  experiments  of  Johnson, 
Trombetta,  Ceccherelli,  and  others,  have  shown  that  the  breaking  strain  of  a 
healthy  sciatic  nerve  is  never  under  eighty  pounds.  The  wound  after  the 
operatiiin  must  be  carefully  drained  and  dressed  by  some  antiseptic  method, 
ind  it  is  better  to  apply  an  anterior  splint  for  a  week  or  ten  days. 

Some  Surgeons  prefer  exposing  the  nerve  at  a  higher  point,  below  the  lower 
l>*rder  of  the  gluteus  maximus.  If  the  operation  be  performed  at  this  point, 
the  whole  of  the  hamstring  muscles  together  must  be  drawn  to  the  inner  side 
*>f  the  wound,  and  the  nerve  sought  for  external  to  them.  If  necessary,  the 
bwer  fibres  of  the  gluteus  may  be  divided.  There  is  no  particular  advantage 
in  this  mode  of  operating,  and  the  resulting  wound  is  deeper  and  more  difficult 
t«»  treat  owing  to  its  situation. 

Trombetta  and  Billroth  suggested  stretching  the  nerve  by  means  of 
f^cdble  flexion  of  the  hip  with  the  knee  extended  and  the  foot  flexed.  That 
I  very  great  strain  can  be  put  upon  the  nerve  in  this  way  is  evident,  and  the 
method  might  very  well  be  tried  before  proceeding  to  the  more  severe  opera- 
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lion  JQfit  described.  It  is  beet  done  bjr  flexing  the  thigh  fully  ob  die 
abdotuea  with  tlie  knee  beat|  and  tlien,  while  the  thigh  u  fixtd,  exteuding 
the*  leg. 

Th<?  couductivity  of  the  scniitic  nerve  is  not  aflTeeted  at  all*  or  only  to  a  very 
ili^ht  degree,  by  force  used  in  the  opcmtiotu  It  \\sa  been  suggeeted  that  this 
acu  by  breaking  down  adhesions  either  amongst  the  fibres  or  between  the 
aheath  and  surrounding  structures,  Marshidl  behevee  it  hci%  by  j^tretchtng  or 
even  rujituring  the  small  nervi  nervorum  ramifying  in  the  perineurium  and  in 
the  ej^inennnm,  whioli  must  be  more  or  less  imphcated  and  pressed  upon  by 
any  inflamniator}-  growth  or  exudation  in  chronic  neuritis. 
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NSUBaiiOlA. 

Nhuralgijl  firequenUy  occurs  in  surgical  practice^  either  cooiplicating  other 
diaeaaes,  or  as  a  distinct  aflfoctioa  simulating  closely  various  organic  lesiona* 
mow  especially  of  joints  and  bones, 

Symptoms. — The  pain  in  neuralgia  is  the  essential  symptom.  It  may  be 
of  two  kinds  :  either  following  anatomically  the  course  of  a  nerve  and  the 
distribution  of  its  filaments  ;  or  afilBcting  a  i^jugiderabte  ijortion  of  the 
i»nrfat?e  without  refeix*nce  to  any  special  nerve.  It  is  of  all  degrees  of 
severity,  tk>mettmes  moderate^  Boraetimea  unbeiirable,  even  by  ihim;  who 
possess  the  greatest  fortitude.  When  severe,  it  usually  cx)mes  on  suddenly, 
i)ith  a  kind  of  shifck,  and  continues  as  a  sharp,  darting,  or  tearing  sensa- 
tion, coursing  along  the  trunk  or  ramifications  of  the  aife<;ted  nerve,  the 
distribntiuQ  of  which  may  often  be  distinctly  indieated  by  the  direction  th«s 
plain  take«.  It  is  often  ac€iim|»aaied  by  tether  eensatious,  such  as  a  tickling, 
smarting,  or  creeping  feeling  on  the  affected  enrttux* ;  it  is  in  some  inatancea 
relieved  by  pressure,  in  others  iacreafled  by  the  slightest  toutrh  or  movemeDi 
of  tlie  part.  Ocaisionally  tliere  is  a  spasm  in  the  muscles  supplied  by  the 
affected  nerve  ;  in  other  caises^  there  are  heat  and  redness  of  tlic  surface,  with 
increased  secretion  from  the  neighbouring  organs,  as  a  flow  of  sahva  or  tears 
when  the  nerves  of  the  jaw  or  eye  are  imphcated.  The  duration  of  an  attack 
may  vai'y  from  a  few  momenta  to  many  days  or  months*  The  |>ain  ia  mtist 
commonly  intermittent  or  remittent;  it  is  often  irregularly  so,  but  in  some 
instimccs  the  jKjriodicity  is  well  marked, 

Eitiiations* — This  disease  may  affect  almost  any  part  of  the  body  $  it  ia 

y  imouly  seuted  distinctly  in  the  trunk  and  brancfaea  of  a  nerve.     The 

s  uf  the  tifth  ^mir  are  the  most  frequent  seat  of  neuralgia  $  the  |iain 

may  ext42nd  to  all  the  branchea  of  this  nerve  on  one  side  of  Uic  head  and 

face,  but  more  commonly  it  is  confined  to  one  of  its  principal  diviaiona* 

Lsoch  aa  the  infra*orbitah  which  is  esix'cially  liable  to  be  affecu-d  ;  in  many 

ijuakAnoci  it  is  seated  in  the  temporal  and  dentnl  nerves,     Not  unfreqoently 

aotne  of  the  terminal  t^ngs  alone  of  one  of  these  nenres  become  the  seat  of 

InCcnitt  pain ;  l\\\i^  occasionally  the  affection  is  found  limited  to  a  pai4!h  on 

the  obeek,  brow,  or  temple,  from  which  it  scarcely  ever  shifts.    The  posterior 

bmiGhea  of  the  dorsal   spinal   nt-rves,  and   the  intaroosUls,  are  also  xtvf 

1-Cted,  though  not  t<*  the  »ame  extent  as  the  tvr "  lo  other 

•  le  of  an  organ,  or  |)art,  bwomes  the  seat  of  n  ,  though  no 

one  nerve  nuiy  ap[Har  to  be  distinctly  implicat<;d  :  thus  the  t^*ates,  thu  breaat, 

thit  Dterine  organs,  or  one  i>f  the  larger  joints^  as  the  hip  or  knee,  are  ooca* 
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sionalfy  the  Beat  of  eevere  Buffering  of  this  kind.  Extreme  cntaneous  sen- 
sibility is  a  marked  feature  in  some  cases  :  the  patient  wincing  and  suffering 
aeverely  whenever  the  skin  is  pinched  or  touched,  however  lightly. 

Omm«0.— ^The  causes  of  this  painful  affection  are  very  various  :  they  may 
he  ooDBtitiitioDal  or  local.  It  seldom  occurs  in  strong  and  healthy  individuals, 
bat  is  almost  invariably  associated  with  want  of  power,  unless  it  be  occasioned 
hy  8(Mne  local  mechanical  cause.  Depressing  infiuences  of  all  kinds  are  especi- 
ally 93gi  to  produce  it :  thus,  debilitating  diseases,  mental  depression,  and 
particularly  exposure  to  malaria,  are  common  occasioning  causes  ;  those  forms 
of  the  disease  that  arise  fr(nn  malarial  influences,  or  from  exposure  x/o  simple 
eoU  and  wet,  usually  assume  a  very  intermitting  or  periodical  character,  and 
are  oommonly  seated  in  the  nerves  of  the  head.  The  hysterical  temperament 
very  frequently  disposes  to  the  spinal  and  articular  forms  of  neuralgia.  There 
is  no  constitutional  condition  with  which  neuralgia  is  more  frequently 
associated  than  with  anaemia ;  hence  its  frequency  in  females.  As  Romberg 
somewhat  poetically  says, ''  Neuralgia  is  the  prayer  of  the  nerve  for  healthy 
Wood."  Various  sources  of  peripheral  irritaiiony  as  loaded  bowels,  the  irrita- 
tion of  worms,  carious  teeth,  uterine  disease,  and  calculns,  may  be  recognized 
as  producing  some  of  the  more  obscure  varieties  of  the  disease.  Expostare  to 
told  is  a  common  cause. 

Neuralgia  may  arise  also  from  any  compression  exercised  upon  the  trunk  of 
a  nerve  ;  and  in  this  way,  indeed,  some  of  the  more  intractable  forms  of  the 
affeecioQ  have  their  origin.  Thus,  thickening  of  the  fibrous  sheath,  the 
Iiresure  of  a  tumour  of  any  kind,  or  of  a  piece  of  dead  bone,  may  give  rise 
to  the  most  intense  pain  in  the  part  supplied  by  the  irritated  nerve  ;  and  it  is 
not  improbable  that,  in  many  of  the  cases  of  neuralgia  in  the  branches  of  the 
fifth  nerve,  pain  may  be  owing  to  periosteal  inflammation,  or  to  some  other 
disease  of  the  osseous  canals  through  which  the  divisions  of  the  nerve  pass. 

JMagnocifl. — The  diagnosis  of  neuralgia,  though  usually  made  without 
any  difficulty,  is  in  some  cases  a  little  embarrassing,  as  the  pain  may  occa- 
sionally simulate  that  of  organic  disease  or  inflammation  of  the  part.  From 
organic  disease  of  the  part  that  is  the  seat  of  suffering,  such  as  the  hip,  the 
knee,  the  testis,  or  the  breast,  this  disease  may  usually  be  distinguished  by 
the  co-existence  of  heightened  cutaneous  sensibility,  the  existence  of  the 
hysterical  temperament,  and  the  absence  of  the  other  signs  that  would 
aoc(»mpany  lesion  of  structure  in  the  part  affected.  From  inflammation  the 
diagnosis  is  usually  sufficiently  easy,  by  attending  to  the  intermittent  character 
of  the  neuralgic  pain,  to  its  occurrence  in  hysterical  subjects,  and  to  the 
absence  of  the  constitutional  symptoms  of  inflammation.  But  occasionally 
when  local  inflammatory  irritation  is  conjoined  with  the  neuralgia,  the 
diagnosis  is  difficult.  Here  the  presence  of  cutaneous  hyperaesthesia  and  the 
relief  of  the  pain  by  firm  pressure  will  indicate  neuralgia  ;  whereas,  in  in- 
flammation, there  is  no  tenderness  of  surface,  but  the  suffering  is  aggravated 
by  deep  pressure. 

Ti<atinant. — The  treatment  of  neuralgia  must  have  reference  to  its  cause, 
and  will  be  successful  or  not  according  as  this  can  be  more  or  less  readily 
rtmoveA  So  long  as  the  conditions  that  primarily  occasion  the  disease  per- 
sist, the  pain  is  hkely  to  continue  :  and  if  these  conditions  be  irremovable, 
the  disease  may  be  looked  upon  as  necessarily  incurable,  though  the  suffering 
may  be  alleviated  by  appropriate  means.    When  it  arises  from  any  central 
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ncrvuuM  affection,  there  may  be  fear  of  the  altimate  oociiriimce  of  disease 
more  eerious  tjpe,  Riich  ris  epilepsy  or  inaautty. 

When  it  nccnrs  as  tlie  ccmseqiieot'e  of  anaemin,  or  in  tlie  liTsterical  ttfinj 
un^nt,  th**  ivlfnititstmtioTi  f»f  the  more  Btimtihitiiig  and  strotif^'cr  prcpfiratinnH  of 
\nM\,  %\\v\\  «8  the  Hnlpbate  or  the  perchloride,  or  the  oiistura  fern  compcwiUi* 
«ntber  ulon*.' or  in  oombinatiou  with  quinine,  with  attention  to  the  state  of  the 
bowels  and  of  the  uterine  f^inctioiis,  and  a  regimen  calenlated  to  improve  the 
{general  heaUh,  such  us  sea-bathing,  the  cold  dooche  or  cold  spon^^in^^,  will  be 
of  esitentiat  service.  In  some  of  these  caseB  the  combination  of /Jnc,  eRj^>eci- 
ally  the  valerionnlCt  with  assafoelida,  will  give  relief  when  inm  fails.  When 
the  neural<?ia  rs  distinctly  fcTiodical,  quinine  in  full  dowes*  or  the  liqnor 
aim^nicalis.  will  often  speedily  effect  a  core.  When  it  is  rheumatic,  occurring  in  \ 
debiUtated  aubjeots,  and  attended  by  distinct  nocturnal  exacerbations  of  pain, 
no  remedy  has  so  j^iviit  an  effect  upon  it  \\%  the  iodidt*  of  potassium,  especially 
wh^n  administert^d  in  combination  witli  quinine.  In  the  more  protracted 
forms  of  the  disease,  relief  may  occiisionally  be  given  by  attention  to  the 
i^tate  of  the  liver  and  digestive  organs,  by  a  course  of  some  of  the  raon* 
pnr^fative  mineral  water*^,  and  by  the  occjisional  administration  of  aloetic^ 
followed  by  tonic  remedies-  Gelseininm  lias  b**en  used  with  considerable 
suece^H  ;  tliL-  tincture  may  l)e  given  every  six  liour»  in  ITi  minim  doses,  or  the 
alkaloid  gelsenime  may  be  injected  subcutaneijusly  in  dose8  of  ^^  to  j',y  of^ 
a  ^rain.  In  some  cases,  e9j)ecially  when  the  disease  affects  the  branches  of 
the  fifth  nerve,  crotcm  chloral  hydrate  in  doses  of  \\  gmin  to  5  grains,  may 
give  relief*  Antipyrin  cn^casionally  proves  nsefnl  ;  five  to  fifteen  j^i-ains  may 
l)e  jfiven  every  six  h(mrs» 

hociil  applications  of  a  sedative  kind,  such  as  chloroform,  belladonna* 
aconite,  opiiimt  Ac,,  are  often  usefnl  adjuncts  to  constitutional  treatment* 
Solid  menthol  rubbed  on  the  part  sometimes  relieves  the  pain  in  neuralgia  of  , 
the  face.  Ciilnral  and  camphor  rublied  to^*ther  in  equal  parts  form  a  liqnid 
which  may  In?  painted  ovrr  the  painful  arwi  with  benefit  in  many  wises.  By 
far  the  readiest  mo<ie  of  affording  relief  Iwatly  is  the  hypodermic  injection  of 
from  one-sixth  to  a  quarter  of  a  gmin  of  morphia*  More  than  this  It  is 
Qnaafe  to  begin  with  :  but  the  quantity  may  be  enormously  increased*  I  have 
had  a  iHitient  who,  Uy  relieve  tlie  pains  attending  canctrr  of  the  rectum  and 
anuSi  a-qnired  n  n  i^ix  gniins  to  l)e  injwted  every  twdfth  hour.     In 

some  castas  a  sin  ion  has  cure<l  nenndgia  which  luw  n^isted  all  other 

meaoB.  llypodeiinic  injections  of  cc»caine  may  in  some  ca8«*s  give  t^mponiry 
ease.  Relief  may  often  be  obUined  by  the  use  of  electricity  in  the  form  of 
the  continuous  current.  The  p^^dtive  sptrngt*  must  be  applied  to  «ome 
(H^nvenient  pla<*e  near  the  si^at  of  pain,  while  the  nenrulgh  ^  gently 

rubbed  with  the  negative  until  th<-  skin  is  re«ldeu«-^l.     In  ^  id  csaMt 

the  relief  is  p*Tmanent.  <franville  has  in  some  cases  seen  p<Troau«'nt  n^lief  | 
produced  by  rapid  light  pen^ussion  by  means  of  an  instrument  oalh^l  a  1 
••  percuteur." 

In  ni  '  ^  all  these  ni«  tver,  an-       '  ">  una\mi  ling,  and 

theratV  omed  U*  an  vx  i  alnnwt  i.  exi-ept  at  times 

when  the  di^cast^  app^'ars  to  oihsl*  kA  it*elf,  or  hiw  Hs  rnt<*n3Jty  blunt*-d  by  the 
administration  of  the  more  powerful  sedatives,  such  \\%  mor|ihia  hy[Hidermit!aJh% 
or  veratria,  aconite,  or  atropine  externally.  In  th<»e  distressing  nMes  ih<» 
anfferer  is  n^ly  to  graA|i  at  any  means  of  relief  thai  is  held  out  to  him  :  and  j 
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stretcliing  of  the  affected  nerve  is  now  frequently  nndertaken  in  the  hope 
of  relieving,  if  not  completely  removing,  the  affection.  This  operation  has 
already  been  described  (Vol.  I.,  p.  499).  It  was  there  pointed  out  that  the  effect 
prodnced  varies  considerably  according  to  the  size  of  the  nerve  operated 
OD.  In  small  nerves,  snch  as  those  of  the  face,  the  conductivity  of  the  neiTe 
is  abolished  as  completely  as  if  it  had  been  divided,  but  as  its  continuity  is 
not  interrupted,  repair  always  takes  place,  and  after  a  time  its  function  is 
restored.  In  the  larger  nerves,  even  when  considerable  force  is  used,  the  con- 
dactivity  \s  not  completely  abolished,  although  it  may  be  modified  for  a  time. 
It  is  only  when  great  force  is  used  that  the  breaking  up  of  the  medullary 
sheath  observed  by  Leuterman  and  Horsley  takes  place.  We  have  seen  that 
in  sciatica,  in  which  the  disease  is  seated  in  the  actual  trunk  of  the  nerve, 
f[KsX  benefit  is  usually  derived  from  nerve-stretching,  and  probably  the  same 
result  may  be  hoped  for  when  a  similar  condition  exists  in  other  nerves.  In 
the  majority  of  cases  of  neuralgia,  however,  the  cause  is  either  some  peripheral 
irritation  of  the  terminal  branches  or  some  central  disease,  and  in  these  but 
little  is  to  be  expected  from  the  operation.  In  the  former  case  there  might 
be  temporary  relief  until  repair  of  the  nerve  was  accomplished  :  and  in  the 
Utter,  although  experience  has  shown  that  there  may  be  some  improvement, 
this  is  only  of  a  temporary  character. 

When  stretching  has  failed,  section  of  the  affected  nerve  is  not  unfre- 
quently  recommended  as  a  last  chance  of  the  removal  of  the  disease.  Simple 
ledion  of  the  smaller  nerves  is  now  replaced  by  stretching,  which,  as  has  just 
been  stated,  temporarily  abolishes  their  conductivity.  Division  is  undertaken 
with  the  intention  of  permanently  destroying  the  continuity  of  the  nerve,  and 
tft  ensure  this  about  a  third  or  half  an  inch  of  the  trunk  must  be  cut  away.  As 
with  stretching,  however,  it  is  clear  that  the  operation,  though  occasion- 
ally prodnctive  of  temporary  relief,  cannot  in  most  cases  be  expected  to 
boiefit  the  patient  permanently  ;  for  by  it  the  cause  of  the  neuralgia  is 
not  removed,  and  it  can  consequently  be  of  service  only  when  the  pain  is 
poipheTal,  occasioned  by  some  local  irritation  existing  between  the  part  cut 
m^  the  terminal  branches  of  the  nervp.  If  the  neuralgia  depend  on  any 
central  caase,  or  on  local  irritation  existing  higher  up  than  the  point  divided, 
the  operation  must  eventually  be  useless.  Thus,  if  the  source  of  in-itation 
«at  in  the  terminal  branches  of  the  infra-orbital  nerve,  division  of  this  trunk 
might  be  nsefnl  ;  but  if  the  pain  be  occasioned  by  any  pressure  to  which  this 
iwve  may  be  subjected  in  its  passage  through  its  canal  by  a  carious  state  of 
tbe  boDe3,  or  by  disease  of  the  periosteum,  it  would  be  unavailing  ;  though 
it  m  mnarkable  that  it  not  unfreqnently  happens  that  there  is  after  these 
qxrationfi  a  temporary  cessation  of  pain  for  a  few  weeks  or  months.  In  some 
of  these  cases,  however,  the  pain  shifts  its  seat  from  the  branch  operated  upon 
to  toother  division  of  the  same  trunk  :  thus,  if  the  infra-orbital  have  been 
irided,  the  inferior  dental  or  submental  nerve  becomes  the  seat  of  pain.  Or 
t^i  may  ascend,  as  it  were,  to  the  point  at  which  the  nerve  was  divided  ;  thus, 
ifter  ampatation  for  neuralgia  of  the  knee,  the  pain  may  return  in  the  stump, 
cd  again  when  this  is  removed  a  second  or  even  third  time. 

Awial  or  Trigeminal  Venralgia  is  the  most  common  form  of  the 
fasK  and  that  for  which  some  kind  of  operative  interference  is  most  often 
leaved.  The  pain  in  some  cases  is  intense  and  paroxysmal,  and  the  disease 
•tboi  known  as  Spileptiform  neuralgia  or  Tic  donlonrenz.     The  pain 
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in  such  cases  often  starts  from  definite  spots  which  will  be  found  to  be  ex- 
tremely tender  on  pressure.  When  the  ophthalmic  division  is  affected  tender 
spots  may  be  found  at  the  supra-orbital  notch,  on  the  nose  between  the  nasal 
bone  and  cartilage,  and  on  the  scalp  above  the  parietal  eminence.  In  neuralgia 
of  the  superior  maxillary  division  tenderness  may  be  found  over  the  infra- 
orbital foramen,  over  the  malar  foramen  in  the  malar  bone,  and  rarely  along 
the  upper  gum  and  in  the  palate.  Tender  spots  along  the  branches  of  the 
inferior  maxillary  may  be  found  at  the  mental  foramen,  along  the  side  of  the 
tongue,  and  sometimes  in  front  of  the  ear  and  in  the  lower  lip. 

In  considering  the  various  operations  which  may  be  required  for  the  relief 
of  trigeminal  neuralgia,  it  will  be  convenient  to  consider  first  the  methods  by 
which  the  different  branches  may  be  stretched  or  excised. 

First  or  Ophthalmic  Division  of  tho  Fifth. — ^It  is  evident  that  the 
frontal  branch  of  this  nerve  is  the  only  part  that  can  be  either  stretched  or 
divided.  The  frontal  divides  about  the  middle  of  the  orbit  into  the  snpra- 
trochlear  and  supra-orbital  branches.  The  supra-orbital  leaves  the  cwi)it 
nsually  as  a  single  trunk,  and  can  be  isolated  without  difficulty.  The  position 
of  the  nerve  is  recognized  by  feeling  for  the  supra-orbital  notch,  through 
which  it  passes.  The  nerve  may  be  stretched  subcutaneously  by  making  a 
small  puncture  with  a  tenotome  about  a  quarter  of  an  inch  on  one  side  of 
the  notch.  A  blunt  hook  is  inserted  through  this  and  forcibly  scraped  along 
the  bone  until  its  point  has  passed  the  line  of  the  nerve.  The  skin  of  the 
forehead  must  be  pulled  upwards  so  as  to  make  it  tense,  and  there  will  then 
be  no  difficulty  in  ascertaining  by  the  sense  of  resistance  whether  the  nerve 
has  been  hooked  or  not.  If  it  be  felt  upon  the  hook,  the  skin  of  the  forehead 
being  pulled  forcibly  upwards,  the  nerve  may  be  firmly  stretched. 

It  is,  however,  better  to  expose  the  nerve  by  an  incision  through  which 
stretching  or  excision  may  be  done.  The  skin  of  the  forehead  must  be  drawn 
up  and  the  eyelid  down,  and  a  curved  incision  about  an  inch  in  length  must 
be  made  parallel  to  the  eyebrow  and.  a  little  below  it,  the  centre  of  the  wound 
being  opposite  the  notch.  The  fibres  of  the  orbicularis  palpebrarum  may  then 
be  separated  by  a  blunt  instrument,  and  the  nerve  exposed  as  it  leaves  the 
orbit  lying  closely  upon  the  bone.  It  may  then  be  stretched,  or  a  piece  cut 
out  as  desired.  Horsley  finds  that  the  ner^*e  can  usually  be  traced  back 
without  difficulty  to  the  division  of  the  frontal,  and  thus  the  supratrochlear 
nerve  can  also  be  divided. 

The  supratrochlear  is  too  small,  and,  as  a  rule,  too  much  broken  up  into 
branches  to  be  isolated  and  stretched.  Should  it  be  necessary  to  expose  the 
nerve  separately,  it  will  be  found  at  a  point  where  a  line  drawn  upwards  from 
the  angle  of  the  mouth  through  the  inner  canthus  meets  the  margin  of  the 
orbit. 

The  Second  or  Superior  Kaxillary  Branch  of  the  Fifkh. — This  nerve, 
ader  crossing  the  spheno-maxillary  fossa,  enters  a  canal  in  the  floor  of  the 
orbit,  and  appears  on  the  face  through  the  infra-orbital  foramen.  The  nen-e 
has  been  divided  as  it  leaves  the  foramen,  in  the  canal,  and  in  the  spheno- 
maxillary fc»s8a.  The  situation  of  the  infra-orbital  foramen  is  found  by 
drawing  a  line  from  the  supra-orbital  notch  to  the  interval  between  the  two 
bicuspid  teeth  of  the  lower  jaw.  This  line  crosses  the  infra-orbital  foramen, 
and  if  prolonged  will  show  the  position  also  of  the  mental  foramen.  The 
inira-orbital  foramen  is  situated  about  half  an  inch  below  the  lower  margin  of 
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the  orbit.  The  nerve  lies  rather  deeply,  but  can  be  stretched  subcutaneously 
in  the  same  way  as  the  supra-orbital,  by  puncturing  the  skin  with  a  tenotome 
and  grappling  for  the  nerve  with  a  blunt  hook,  the  point  of  which  is  made 
to  scrape  along  the  bone  below  the  foramen.  When  stretching  it,  the  upper 
lip  and  cheek  must  be  drawn  forcibly  downwards.  Subcutaneous  section 
can  be  done  in  the  same  situation  with  a  tenotome.  To  expose  the  nerve  a 
carved  incision,  arranged  so  as  to  fall  into  the  lines  of  the  face,  and  about  one 
inch  in  lencrth,  should  be  made  with  its  mid-point  over  the  foramen.  After 
dividing  the  skin  the  levator  labii  superioris  must  be  cut  through,  and  the 
nerve  then  comes  into  view,  and  when  the  bleeding  has  been  arrested,  can  be 
exposed  and  stretched  or  excised.  This  operation,  however,  can  be  of  little 
Qse  when  the  teeth  are  the  seat  of  the  neuralgic  pain,  as  the  anterior  dental 
nerve  is  not  affected  by  the  section.  To  divide  this,  it  is  recommended  by 
Malgaigne  to  make  the  incision  parallel  to  the  margin  of  the  orbit  and 
immediately  below  it.  A  few  fibres  of  the  orbicularis  palpebrarum  are  cut 
through,  the  origin  of  the  levator  labii  superioris  turned  down  and  the  nerve 
thus  exposed  at  the  foramen.  The  palpebral  ligament  is  then  separated  from 
the  margin  of  the  orbit,  and  pushed  upwards  with  the  fat  and  the  eyeball  so 
as  to  expose  the  floor  of  the  orbit.  The  nerve  is  next  cut  through  as  it  lies  in 
the  canal  in  the  floor  of  the  orbit,  with  a  strong  tenotome,  which  is  made  to 
penetrate  the  antrum,  and  the  terminal  branch  being  seized  in  a  pair  of 
forceps  at  the  infra-orbital  foramen,  it  is  forcibly  dragged  out  of  the  canal  by 
which  the  anterior  dental  branches  are  ruptured.  The  free  part  is  then  cut 
off.  This  operation  is  apt  to  be  followed  by  suppuration  in  the  antrum  and 
orbit.  Langenbeck  and  Hiiter  have  recommended  that  instead  of  opening  up 
the  orbit,  the  nerve  should  be  divided  subcutaneously  just  before  it  enters  the 
caoal.  To  do  this  a  puncture  is  made  in  the  skin  immediately  below  the 
outer  commissure  of  the  lids,  and  a  blunt  tenotome  is  pushed  backwards  and 
dovnTards  till  its  point  is  felt  to  be  in  the  spheno-maxillaiy  fissure.  The 
nerve  is  then  pulled  forcibly  where  it  has  been  exposed  at  the  infra-orbital 
foramen,  while  the  tenotome  is  made  to  shave  along  the  maxillary  border 
of  the  fiasore.  As  soon  as  the  trunk  is  divided,  it  can  be  pulled  out  of  the 
canal. 

On  account  of  the  frequent  failure  of  these  simpler  methods  numerous 
operations  have  been  devised  for  the  free  excision  of  the  superior  maxillary 
nerve  with  or  without  Meckel's  ganglion.  This  may  be  done  through  the 
antrum,  as  recommended  by  Carnochan.  A  V-shaped  incision  is  made  below 
the  orbity  one  limb  commencing  on  the  lower  margin  near  the  inner  canthus, 
Uie  other  beginning  half  an  inch  below  the  outer  canthus,  and  the  two  join- 
ing each  other  at  a  point  below  the  infra-orbital  foramen.  The  flap  is  turned 
upwards  and  the  nerve  traced  to  the  canal  From  the  apex  of  the  Y  an  incision 
k  made  verticaUy  downwards  through  the  cheek  and  upper  lip  into  the 
sootL  The  whole  anterior  wall  of  the  antrum  is  then  exposed  by  raising  the 
hp  with  the  periosteum  from  the  bone.  The  palpebral  ligament  is  then 
divided  and  the  fat  of  the  orbit  raised.  A  small  piece  of  the  margin  of  the 
'jfhit  mwA  then  be  cut  away,  so  as  to  expose  the  nerve  in  its  canal,  the  antrum 
bmg  opened  at  the  same  time.  The  anterior  wall  of  the  antrum  must  then  be 
fredy  removed,  so  as  to  give  suflScient  room.  The  posterior  wall  is  next  per- 
forated with  a  chieel  or  trephine  and  the  fragments  removed,  so  as  to  open  up 
dttipheiio-inaxi/Iar/  fossa.    The  nerve  may  now  be  followed  back  and  divided 
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ID  sach  cases  often  starts  from  definite  spots  which  will  be  found  to  be 
treioely  tender  on  pressure*  When  the  oplithalinic  division  is  affected  teodcr 
sjKiis  may  be  found  at  the  supra-orbital  Doteh,  on  the  noae  between  the  nami 
lK)ne  and  cartilage,  and  on  the  scalp  above  the  parietal  eminence.  In  neuralgia 
of  the  superior  maxillary  dinsiou  tenderness  may  be  found  over  the  infra- 
orbital foramen,  over  the  muljir  foramen  in  the  malar  boue,  and  rarely  along 
the  upper  gnm  and  in  the  palate.  Tender  spots  along  the  branches  of  the 
inferior  maxillary  may  be  found  at  the  mental  foramen,  along  the  side  of  the 
tongue^  and  sometimes  in  front  of  the  ear  and  in  the  lower  lip. 

In  coi      '  tile  vuricius  oi>eratiouj<  which  may  be  re<juii*ed  for  the  relief 

of  trigiN  iralgia,  it  will  l>e  convenient  to  consider  first  the  methods  by 

w^hich  the  ditieront  branches  may  be  stretched  or  excised. 

First  or  Oplitlialiiiic  Bivudon  of  tha  riftli. — It  is  evident  that  the 
frontal  branch  of  this  nerve  is  the  only  part  that  can  be  either  stretched  or 
divided.  Tlie  frontal  divides  about  the  middle  of  the  orbit  int*:!  the  supm- 
trochlear  and  supra-orbital  branches.  The  supranirbital  leaves  the  orbit 
usually  as  a  single  trunks  and  can  be  isolated  without  difficulty.  The  position 
of  tlie  nerve  is  recognized  by  feeling  for  the  supra-orbital  notch,  through 
which  it  passes.  The  nene  may  be  stretched  sutK^utaneously  by  making  a 
small  punctual  with  a  tenotome  about  a  quarter  of  an  inch  on  one  side  of 
the  notch.  A  blunt  hook  is  inserted  through  this  and  forcibly  s*rmped  along 
the  bone  until  its  point  has  passed  the  line  of  the  nerve.  The  skin  of  the 
forehiwl  must  be  pulled  upwards  so  as  to  make  il  tense,  and  there  will  then 
be  no  difficulty  in  ascertaining  by  the  sense  of  r^istance  whether  the  nerve 
haa  been  ho»»kcd  or  not.  If  it  he  felt  upon  the  hwjk,  the  skin  of  the  foreheaid 
beini^  pulled  forcibly  upwards,  the  nerve  may  be  Mnnly  strL'tcbed. 

It  is,  however,  better  to  cx|Kifie  the  ner^*c  by  an  incision  through  %vhich 
stretching  or  excision  may  be  done*  The  skin  of  the  forehead  must  be  drawn 
up  and  the  eyelid  down,  and  a  cuned  incision  about  an  inch  in  length  must 
be  made  jwimllcl  tfi  the  eyebrow  and  a  little  beluw  it,  the  centre  of  the  wound 
iKting  np{)o«ite  the  notch.  The  fibres  of  the  orbicularis  [mljK-brarnm  may  Uien 
l»e  Sf'pamtcd  by  a  blunt  instniment,  and  the  nerve  expotWMl  as  it  leavers  the 
orbit  lying  closely  upon  the  bone.  It  may  then  be  stretclied,  or  a  piooo  cot 
OQt  as  desired.  Horaley  finds  that  the  nerve  can  usually  bo  traced  back  j 
wiUiout  diificulty  t<;  the  division  ut  the  (kintal,  and  thna  the  sni^ratroohlettr ; 
nerve  can  alsn  be  divided. 

The  supratrochlear  is  too  small,  and,  as  a  rule,  too  much  broken  up  into 
branches  to  be  isolated  and  stretched.     Should  it  be  necessary  to  expose  the  ^ 
nenre  ae|mmiely,  it  will  be  found  at  a  {loint  where  a  line  drawn  upwards  from  ■ 
tf le  angle  of  the  mouth  through  the  inner  cantbus  meeta  the  margin  of  the 
orbit. 

The  Steottd  or  Bnptiior  MudUary  Branch  of  the  Fifth.— This  nerve, 
after  crofliing  the  spheno-maxiUary  fossn,  enters  ri  canal  in  the  ll»jor  of  the  I 
orbit,  and  appt^irs  on  the  face  through  the  infra-orbital  foramen.    The  nerve  j 
baa  been  divided  as  it  leaves  the  foramen,  in  the  canal,  and  in  the  stpheoo* 
maxillarv  ffM«a,     Tho   &imutroM   of  tlie  infra-orbital  foramen  is  UmmX   by 
drawin-  ii  to  tlie  two 

hiimaiiHi  ,  I  crossei*  i  uien, 

and  if  pMlongtHi  will  show  the  position  also  of  the  ment4d  foramen.    The 
infra-orbital  foramen  is  situated  abont  half  an  incli  below  the  lower  mai^gin  of  . 
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Want  hook  forced  through  the  mucous  membrane,  the  tongue  being  drawn 
to  the  oppofiite  side  while  the  nerve  is  being  pulled  upon.  Section  can 
be  made  by  putting  the  nerve  on  the  stretch,  and  passing  a  curved  bistoury  to 
the  inner  side  of  it  opposite  the  last  molar  tooth,  and  then  cutting  towards 
the  jaw.  To  remove  a  piece,  a  longitudinal  incision  should  be  made  through 
the  mucous  membrane  in  the  line  of  the  nerve,  which  may  then  be  drawn  out 
with  a  blunt  hook. 

The  menial  brarxh  of  the  inferior  dental  is  easily  reached,  as  it  emerges 
from  the  dental  canal.  The  foramen  is  situated  directly  below  the  interval 
between  the  bicuspid  teeth.  The  nerve  can  be  stretched  subcutaneously  by 
making  a  puncture  in  the  skin  opposite  the  first  bicuspid  at  such  a  level  as  not 
to  penetrate  the  mouth.  A  blunt  hook  is  inserted  through  this,  and  forcibly 
scraped  along  the  bone  across  the  line  of  the  nerve.  The  lip  and  chin  must 
be  palled  inwards  while  the  nerve  is  stretched.  The  nerve  may  also  be 
exposed,  and  a  piece  cut  out  if  desired  by  a  small  incision  in  the  same 
siiiiation. 

The  main  trunk  of  the  inferior  dental  nerve  has  been  divided  within  the 
mouth  through  a  short  vertical  incision  along  the  anterior  border  of  the  ramus 
of  the  jaw.  The  soft  parts,  including  the  periosteum,  are  turned  from  the 
bone  and  the  ner\e  exposed  as  it  enters  the  dental  foramen.  Various  methods 
Lave  also  been  devised  for  exposing  the  nerve  in  the  dental  canal,  by  turning 
the  soft  parts  from  the  jaw  and  opening  the  canal  with  a  trephine  or  chisel 

The  aurtcukhtemporal  nerve  can  be  reached  where  it  crosses  the  root  of  the 
zygoma  after  emerging  from  above  the  parotid  gland.  It  lies  immediately 
behind  the  temporal  artery.  In  this  situation  it  can  be  exposed  by  a  small 
incision  parallel  to  its  course,  and  immediately  in  front  of  the  tragus,  care 
being  taken  to  avoid  the  artery.  Subcutaneous  stretching  had  better  not  be 
attempted  for  fear  of  injuring  the  temporal  artery. 

The  h^c^al  fterve  has  been  divided  from  the  mouth  by  an  incision  through 
the  mucoQs  membrane  opposite  the  middle  of  the  anterior  border  of  the 
ixending  ramus. 

The  results  of  these  operations  have  been  far  from  satisfactory.  Cases  of 
permanent  cure  have  been  recorded,  but  as  a  rule  the  relief  has  been  temporary, 
lasting  only  a  few  weeks  or  months.  This  is  especially  true  of  those  cases 
in  which  the  pain  is  referred  to  the  distribution  of  the  inferior  dental  nerve. 
The  more  radical  measure  has  therefore  been  adopted  of  excising  this  nerve 
between  the  skull  and  the  dental  foramen,  by  various  operations  which  are 
ibo  available  for  excision  of  the  lingual,  or  even  of  the  third  division  itself 
bdow  the  foramen  ovale.  The  different  procedures  were  fully  described 
bj  William  Rose  in  his  Lettsomian  Lectures  of  1892.  Horsley  recommends 
tbe  following  operation,  which  has  also  been  adopted  by  Hose  and  others. 
The  eye  is  closed  by  a  horse-hair  suture  passed  through  a  fold  of  skin  in  each 
Hd  to  protect  it  from  the  antiseptic  lotions.  An  incision  is  made  from  above 
the  upper  border  of  the  root  of  the  zygoma  straight  down  in  front  of  the  tragus 
u  far  as  the  angle  of  the  jaw,  where  it  turns  forwards  just  below  the  lower 
border  of  the  jaw  as  fer  as  the  facial  artery.  The  triangular  flap  thus  marked 
oBt  is  turned  forwards  and  upwards,  until  the  anterior  border  of  the  masseter 
ii  reached.  The  edge  of  the  parotid  gland  and  the  lower  border  of  Stenson's 
duct  are  then  defined.  The  masseteric  fascia  is  divided  transversely  be- 
tween Sfcenson'a  duct  and  the  highest  branch  of  the  facial  nerve ;  then  the 
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near  tlie  foramen  rotunduui.  lo  doin«r  this  the  termination  of  the  internal 
maxillary  aitery  may  be  wounde<l.  If  this  hiippen^  tlie  ve^sal  may  be  twisted 
cir  tied,  ur  if  thiK  fail*  the  bk'odiug  may  be  arrested  by  tlie  cautery.  VariaiM 
modifications  of  this  method  have  been  employed  by  ChavasHc,  Treves,  and 
others. 

Supimration  in  the  cavity  of  the  antrnm  has  not  nnfreqaently  followed. 
In  a  cawe  o]>erated  on  by  thi8  method  iu  Uuiversity  College  Hospital,  after 
nvtilsion  of  tJie  uorve  at  the  infra-urbttal  foramen  hadfailed^a  mucous  (H>ly[»ai 
of  considenible  liize  wa**  found  iu  the  antrum.  The  o|)emtion  was  followed  by 
perfect  n^lief  of  the  neural^na,  but  the  cjivity  contiuued  to  discharj^e  pUB  f4>r 
several  months,  and  as  the  normal  apiTture  did  not  allow  sufficient  drain- 
age, the  lower  angle  nf  the  wound  had  to  be  kept  open  by  a  tube.  Possibly 
this  might  have  been  avoided  l»y  making  an  openin*^  from  the  lowt-st  iwirt  of 
the  antrum  into  the  nose  at  the  time  of  the  0(>eration  through  wliich  th<» 
cavity  miglit  have  been  syriuged  out  with  au  antiseptic  fluid. 

Waguer,  lloiiiley  and  others  recommend  that  the  nerve  he  traced  liackwarda 
in  tbeorbit*  Hordcy  ofwrates  as  follows  :— An  incision,  dividing  the  periosteum, 
is  made  alon^  the  inferior  orbital  margin  and  a  short  one  at  right  angles  to  it 
over  the  rnfra-orbital  foramen.  The  periosteum  is  tnruetl  down  fnjm  the  jaw 
nwtil  the  nerve  is  exposed  and  can  l)e  divided  at  its  exit  from  the  foramen# 
The  periosteum  i»  next  sepamted  from  the  floor  of  the  orbit,  aud  the  infra- 
orbital canal  opened  up  with  sharp-pointed  tione  forceps^  In  this  way  the 
nerve  can  bt!  followed  back  and  divided  where  it  leaves  the  foramen  rotundnm, 
llorsley  recommends  that,  before  beginning  the  operation,  the  eyelids  should 
be  stitched  together  with  horsu-hair  to  lessen  the  risk  of  conjunctivitis, 

Braun,  laicke,  Lossen,  and  tithers  have  0[>eratcd  in  the  p to ry go- ma xiUary 
region.  In  order  to  expose  the  nerve  in  this  way,  an  incision  is  commenced 
just  behind  the  middle  of  the  outer  margin  of  the  orbit^  and  canned  do\ni> 
Wftrds  to  a  point  opposite  the  last  upper  molar.  From  tlie  upper  end  of  this 
another  is  carried  backwards  to  the  root  of  the  zygoma.  Tin-  malar  bone 
and  zygoma  are  cut  thix>ugh,  and  the  arch  turned  <lo\vn  with  the  mnssetcr 
attached.  The  fat  l>cneatb  in  tlicn  [>ushe<i  back,  and  if  m'cessary  some  of  the 
fibres  of  the  U.^mp<jral  musi^'le  which  arc  ins^*rte<i  int4»  tiie  p4.>8tcrior  part  of  the 
ooronuid  process  of  tbc  jaw  arc  divided*  The  posterior  part  of  the  superior 
maxilla  is  then  recognized  and  followed  upwards  and  Ijackwards  to  the  sphencn 
maxillary  fossa.  The  nerve  is  next  raised  with  a  blunt  htM>k  and  tlivid^HJ,  n» 
large  a  piece  a«  ;  ^^eing  remov«^L     As  the  internal  maxiliar  ind 

a  plexiw  of  vci:^  I    lie  in  the  fat  may  cimse  tniublesi>me  h  <tgt» 

the  dissfifctton  should  be  carric<l  oat  with  a  blunt  instrument.  After  the 
operation  the  malar  bone  is  replaced  and  si^cured  by  sutures.  In  some  of  tlus 
oaKes  in  vrhich  the  operation  has  Ijeen  performed  considtM-able  stifthess  of  the 
jaw  lias  been  left. 

Third  or  Infarior  M&xillary  Biviaioii  of  the  Fiftk. — The  chief 
branches  of  thistRTve,  the  lingmd,  inferior  dental,  auric uh>temix>nU  and  boccal, 
have  h^''-     ^  T   '•    I  to  opinUive  treatment  in  neuralgia. 

The  V  michcd  from  with  in  the  mouth,  1 1  runs  obliqncly  forwards 

to  the  iiultj  ut  II  from  a  (^^oint  immediately  internal  to  tlie  lasc  molar 

tooth.     It  i»  t'  «»ly  by  the  muc-ous  membrane,  and  forms  a  dihiinet 

ridge  if  the  tongue  be  pulh'i!  forcibly  outwards  and  to  the  opposite  side.  In 
this  situation,  the  nrr\e  mn  readily  be  t»eixcd  atid  stretched  by  means  uf  a 
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blaot  hook  forced  through  the  mucous  membrane,  the  tongue  being  drawn 
to  the  opposite  side  while  the  nerve  is  being  pulled  upon.  Section  can 
be  made  bj  putting  the  nerve  on  the  stretch,  and  passing  a  curved  bistoury  to 
the  inner  side  of  it  opposite  the  last  molar  tooth,  and  then  cutting  towards 
the  jaw.  To  remove  a  piece,  a  longitudinal  incision  should  be  made  through 
the  muoouB  membrane  in  the  line  of  the  nerve,  which  may  then  be  drawn  out 
with  a  blunt  hook. 

The  mtntal  branch  of  fJie  inferior  dental  is  easily  reached,  as  it  emerges 
from  the  dental  canal.  The  foramen  is  situated  directly  below  the  interval 
between  the  bicuspid  teeth.  The  nerve  can  be  stretched  subcutaneously  by 
making  a  puncture  in  the  skin  opposite  the  first  bicuspid  at  such  a  level  as  not 
to  penetrate  the  mouth.  A  blunt  hook  is  inserted  through  this,  and  forcibly 
scraped  along  the  bone  across  the  line  of  the  nerve.  The  lip  and  chin  must 
be  polled  inwards  while  the  nerve  is  stretched.  The  nerve  may  also  be 
exposed,  and  a  piece  cut  out  if  desired  by  a  small  incision  in  the  same 
situation. 

The  main  trunk  of  the  inferior  dental  nerve  has  been  divided  within  the 
mouth  through  a  short  vertical  incision  along  the  anterior  border  of  the  ramus 
of  the  jaw.  The  soft  parts,  including  the  periosteum,  are  turned  from  the 
bone  and  the  nerve  exposed  as  it  enters  the  dental  foramen.  Various  methods 
have  also  been  devised  for  exposing  the  nerve  in  the  dental  canal,  by  turning 
the  soft  parts  from  the  jaw  and  opening  the  canal  with  a  trephine  or  chisel 

The  auriailo-temporal  nerve  can  be  reached  where  it  crosses  the  root  of  the 
zygoma  after  emerging  irom  above  the  parotid  gland.  It  lies  immediately 
behind  the  temporal  artery.  In  this  situation  it  can  be  exposed  by  a  small 
incisioD  parallel  to  its  course,  and  immediately  in  front  of  the  tragus,  care 
being  taken  to  avoid  the  artery.  Subcutaneous  stretching  had  better  not  be 
Attempted  for  fear  of  injuring  the  temporal  artery. 

The  hiiccai  nerve  has  been  divided  from  the  mouth  by  an  incision  through 
the  mucous  membrane  opposite  the  middle  of  the  anterior  border  of  the 
aacending  ramus. 

The  results  of  these  operations  have  been  far  from  satisfactory.  Cases  of 
permanent  cure  have  been  recorded,  but  as  a  rule  the  relief  has  been  temporary, 
lastin*;:  only  a  few  weeks  or  months.  This  is  especially  true  of  those  cases 
in  which  the  pain  is  referred  to  the  distribution  of  the  inferior  dental  nerve. 
The  more  radical  measure  has  therefore  been  adopted  of  excising  this  nerve 
bttween  the  skull  and  the  dental  foramen,  by  various  operations  which  are 
sko  available  for  excision  of  the  lingual,  or  even  of  the  third  division  itself 
below  the  foramen  ovale.  The  different  procedures  were  fully  described 
by  William  Rose  in  his  Lettsomian  Lectures  of  1892.  Horsley  recommends 
the  following  operation,  which  has  also  been  adopted  by  Rose  and  others. 
The  eye  is  closed  by  a  horse-hair  suture  passed  through  a  fold  of  skin  in  each 
lid  to  protect  it  from  the  antiseptic  lotions.  An  incision  is  made  from  above 
:be  upper  border  of  the  root  of  the  zygoma  straight  down  in  front  of  the  tragus 
w  far  as  the  angle  of  the  jaw,  where  it  turns  forwards  just  below  the  lower 
border  of  the  jaw  as  far  as  the  facial  artery.  The  triangular  flap  thus  marked 
•mt  is  turned  forwards  and  upwards,  until  the  anterior  border  of  the  masseter 
»  reached.  The  edge  of  the  parotid  gland  and  the  lower  border  of  Stenson's 
dnci  are  then  defined.  The  masseteric  fascia  is  divided  transversely  be- 
tween Stenson's  duct  and  the  highest  branch  of  the  facial  nerve ;  then  the 
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edges  of  the  fuscta  being  held  apart  with  retractors,  the  !na«8ct^r  is  di Tided  in  j 
it«  posterior  twu-tbirda.     Bleeding  is  arrested  by  the  apphcaiion  of  hot  lotion 
and  during  the  deeper  parts  of  Uie  diaaectiou  the  wound  ^onld  bt'  illumiDat<4^ 
vrith  all  electric  light  worn  on  the  forehead. 

The  j:)eno8team  is  next  separated  ftrim  the  expr*s<^d  portion  of  the  jaw,  and 
the  sigmoid  notch,  Doeterior  border  of  the  eoronuid  proce«<i  and  the  neck  of 
the  jaw  defined*  Hie  notch  is  enlarged  duwnwardii  as  far  aa  the  dental 
foramen  by  taking  out  a  small  ring  of  bone  with  a  trephine  over  the  p<miti*in 
of  the  foramen,  and  then  cutting  away  the  bridge  of  bone  which  remains 
between  tlje  sigmoid  notch  and  the  tre[ihine  hole  with  bone  forct^jM*.  Thoj 
position  uf  the  fonimeu  is  indimted  in  the  adnlt  by  a  |)oint  from  12  to  15 
millimetres  below  the  sigmoid  notch*  Horsley  recommends  that  before  applj- 
ing  the  trephine  the  lines  to  which  the  l)one  forceps  will  be  applietl  nhould 
imirked  by  a  series  of  drill-holea  just  |)enetrating  the  bone.  On  dividing  tb#l 
periosteum  on  the  inner  snrfiK^e  of  the  jaw  the  inferior  den tid  ner\x  and  artery  i 
are  seen.  The  nerve  h  secured  by  a  silk  ligature  and  divided  at  the  dental 
foramen.  By  the  use  of  narrow  retractors  the  nerve  may  be  traced  up  behind 
the  border  of  the  external  pterygoid  muscle  and  again  divided  a  short  distance 
below  the  foramen  ovale.  The  Ungual  nerve  which  lies  half  an  inch  internal 
to^  and  u  little  in  front  of,  the  inferior  dental,  may  be  similarly  treated.  It 
may  be  found  neceasjiry  to  divide  the  internal  maxillary  artery  between  two 
ligalarai. 

In  thfw  cues  in  which  recnrrcnoe  of  the  pain  occurred  after  the  inferior 
dental  nerve  had  been  excised  in  the  manner  above  described,  UnrsJey  bttS 
ex|Kised  the  foramen  ovale  by  a  modification  of  the  Panconst-^lier  opemtioii* 
A  flap  is  turned  down  from  the  temporal  region  ajs  far  as  the  zygoma  ;  the  latter 
is  diiridiid  and  turned  downwards  with  the  massetcr  ;  the  uppT  part  of  the 
coronoid  process  together  with  the  lower  part  of  the  temporal  muscle  is 
removed  ;  and,  finally,  by  detaching  the  external  pterygoid  muscle  from  the 
^henoid  with  au  elevator  the  foramen  ovale  is  exposed.  In  two  casus  Horsley 
"proceeded  with  a  suitable  long-handled  trephine  to  remove  the  bottom  of  the 
middle  fo^saof  the  skull  btftwwn  the  foramen  ovale  and  the  foramen  m/* 

ttod  severed  the  branches  of  the  fifth  nerve  within  the  skull  and  r*  r  nem 

freely  outside.  In  the  third  case  the  skull  was  not  opened  but  the  nerve  vna 
removed  from  the  foramen  ovale*  In  two  of  these  cases  tlie  result  mm  tatia- 
faotory.  but  in  the  third  caae  the  pain  recuired  in  the  distribution  of  the  fiTVt 
diiwaiL 

Mm  a  kit  rotooroe  in  some  forms  of  trigeminal  ncundgia  in  which  all  otbv 
opamitye  mtiamres  have  failed,  excision  of  the  Gasaerisn  gaogHon  has  be«Q 
practiied.  This  formidable  operation  wiis  first  imdartaken  by  William  Rois 
in  I8d0,  He  reached  the  gatjglion  by  trephining  the  faue  of  the  Hkull  at  tbe 
of  the  fommen  i^vale.  The  fommen  h  exposed  by  tnming  tbe 
with  the  masset4^^  downwards^  the  cx>ronoid  pmoeas  and  tox^ml 
moacte  upwards,  and  separating  the  external  pterygoid  from  the  sphenoid. 
After  applying  the  trephine  around,  or  in  front  of.  the  fommen  ovale,  the  I 
ganglion  is  removed  with  a  specially  ma<ie  cutting  hook-  The  first  two 
patient^'  Rose  were  free  from  pain  aftn  montht  J 

andtwe  ve!y.    Hartley  and  KmuKB  havi  i  /^uiglioii  I 

hy  tttmtng  down  a  (i  f  and  lione  from  the  teuiporal  region*     Horalejr, 

vrtio  beeves  complete     .^^..uon  of  the  GaaatO'iaii  ganglion  to  bo  impoMililt  1 
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on  aooonnt  of  its  intimate  relation  with  the  wall  of  the  cavemons  sinog,  has  in 
cine  case  {wactised  avulsion  of  the  fifth  nerve  from  the  pons.  The  nerve  was 
reached  by  turning  down  a  large  temporal  flap,  cutting  away  the  squamous 
portion  of  the  temporal  bone,  opening  the  dura  mater  and  raising  the  temporal 
lobe  of  the  brain  with  a  broad  copper  retractor.  The  patient,  who  was  much 
weakened  by  the  prolonged  pain,  died  of  shock  seven  hours  after  the  operation. 

Keen  has  collected  40  cases  in  which  the  Gasserian  ganglion  has  been 
ranoved  np  to  1894  ;  the  table  includes  Horsley's  case  in  which  the  nerve  was 
divided  behind  the  gangUon.    Of  these  cases  six  were  fatal. 

The  desperate  condition  of  a  patient  suffering  from  the  most  severe  form  of 
trigeminal  neuralgia  justifies  any  operation  which,  without  grave  risk  to  life, 
ofE»B  any  reasonable  hope  of  relief.  The  results  of  the  extreme  measures 
above  described  have  so  far  been  encouraging,  although  from  the  extreme 
difficulties  presented  they  are  hardly  likely  to  be  undertaken  except  by  the  most 
dexterous  operators. 

There  is  one  form  of  neuralgia  of  the  dental  nerves  that  is  so  severe  and  so 
persistent  in  its  duration,  and  so  paroxysmal  in  its  attacks,  that  it  constitutes 
a  true  Tie.  I  have  most  frequently  met  with  it  in  the  lower  jaw,  and  more 
crommonly  in  women  than  in  men.  It  occurs  in  people  who  have  lost  teeth  ; 
sod  the  pain,  which  is  excessively  acute,  commences  in  the  contracted  alveoli 
sod  the  indurated  gum  covering  them.  It  appears  to  be  owing  to  the 
(Xfmpreasion  of  the  terminal  branches  of  the  dental  nerves  by  the  contraction 
upon  them  of  the  empty  alveoli.  Taking  this  view  of  the  pathology  of  this 
fonn  of  neuralgia,  I  have  treated  it  by  the  removal  of  a  portion  of  the 
indurated  alveolar  border  and  gum.  Some  years  ago  I  did  this  by  removing 
a  V-«baped  piece  of  the  bone  by  means  of  a  Hey's  saw  ;  and  more  recently,  I 
have  in  addition  clipped  away  the  bone  by  means  of  cutting  pliers.  Gros^, 
vfao  has  directed  attention  to  this  form  of  neuralgia,  uses  the  pliers  only  fur 
the  removal  of  the  affected  bone.  In  any  case  it  is  necessary  to  cut  into,  but 
not  through,  the  body  of  the  bone.  By  this  incision,  the  dental  canal  may  be 
opened  in  the  body  of  the  bone,  and  the  nerve  destroyed  by  means  of  the 
e^Tanic  cautery. 

KUBOUIiAB    TIC. 

Mnscular  tic  of  the  face  or  '^histrionic  spasm**  consists  of  almost 
t-ooscant  twitching  of  the  muscles  of  the  face,  sometimes  so  severe  as  to 
interfere  with  sleep,  and  always  causing  most  serious  annoyance  and  discomfort 
to  the  patient.  During  recent  years,  the  facial  nerve  has  been  stretched  for 
rdief  of  this  affection  in  several  cases.  Godlee  has  collected  13,  including 
2  of  his  own.  Keen  has  increased  the  number  to  21.  Of  these  1,  under 
rhe  care  of  Southam,  remained  perfectly  well  five  years  after  the  operation  ; 
4  were  **  improved  "  two  years  after,  and  C  at  periods  varying  from  one  year 
V*  three  months ;  1  experienced  some  relief,  and  in  G  the  operatioQ  failed 
completely.  In  the  remaining  8  the  result  was  not  certain.  The  operation 
cutes  at  the  time  complete  paralysis  of  the  face,  which  may  last  from  a  few 
hooni  to  three  months  according  to  the  force  used  in  stretching,  and  in  every 
catfe  except  Southam's  some  return  of  the  twitching  has  taken  place  when  the 
fttfve  recovered  its  function.  The  operation  is  performed  by  making  a 
«iightly  curved  incision  immediately  behind  the  ear,  reaching  from  the  root 
of  the  mastoid  process  nearly  to  the  level  of  the  angle  of  the  jaw.    A  small 
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transverse  inciBioii  fihould  also  be  made  jcat  below  the  pinna.  Tlie  anterior 
liotxJer  of  Uie  pnx-eas  and  the  ed<re  of  the  tendon  of  insertion  of  the  sterno- 
mastoid  arc  carcfally  cleaned,  and  the  parotid  turned  forwardft.  The  npfrr 
border  of  the  digaatric  is  next  found,  crossinj*  the  wound  nearly  trans verselj. 
The  nervtf  is  parallel  to  thi%  and  according  to  GodJee  it  will  be  foond 
itmerging  from  under  the  middle  of  tliat  part  of  the  ma^tuid  process  which  in 
cMpuei(^^  in  tfve  wound.  After  the  di^^tnc  is  ex|K>8ed,  the  dissection  must  lie 
carried  out  with  a  din'ctor  and  forcepB  as  the  deep  fkarts  of  the  wound 
appnoacb  the  internal  jngiilar  vein.  When  the  nerve  is  found  and  cieaned»  it 
most  Ik*  firmly  atretehed  with  two  blunt  hooks.  Complete  paralysis  of  the 
face  should  rei^ult  if  sulhcient  force  i^i  used. 


TRAUMATIC    PAKALYBIB. 

Tranmatic  paralysis  is  referable  to  three  distinct  seta  of  causes.  Fir»t,  it 
may  arise  from  Injury  to,  or  Compnssian  of  ths  Ihaln  giving  rise  to  localized 
pandvsis  when  the  eortieal  motor  (.^ntres  are  injun-d.  or  to  liemiple^ia  or  mons 
generul  [mralysis  when  the  dee|*  centres  are  imphoHted,  or  pre«sure  ia  exerted 
on  th<*  brain  substance  generally.  These  conditions  have  already  been  fully 
described  in  the  Chapter  on  the  Injuries  of  the  Hea^l  (Vol  L,  pp,  74  i  and 
758)*  Secondly,  it  may  arise  from  Injurt/  of  tAi*  Spirud  Card  giving  rise 
firimarily  or  secimdarily  to  lesion  tjf  the  substatiee,  either  by  laceration,  com- 
prt«siont  or  ultimate  disintegration,  Tlie  clt'wt^  produced  will  vary  with  the 
extent  and  sent  of  the  injury,  from  complete  paraple^ria  with  I*jS8  of  si^nsatiun 
in  the  paralysed  parts,  to  irrefjular  impairment  of  sensiition  and  motion. 
(See  Wounds  of  the  Spinal  ('Ord^  Vol.  I.,  p.  802,  and  Intraspinal  Usemorrhage, 
p,  78D,)  Thirdly,  Injury  to  t/w  Kerten  at  any  part  of  tlieir  course,  from  the 
roots  to  the  terminal  subdivisions  of  their  trunks,  may  occasion  [taralysis  of 
the  parts  supplied  by  thenu  The  etTect  produced  may  be  immediat<%  as  fVoni 
Heodoa  of  a  Xene  (see  VoL  L,  p.  4C>2> :  or  more  jfradnal.  from  Pressure  (mhj 
VoL  L,  p*  4D1) ;  or  it  may  occur  as  the  resnlt  of  Chronic  Neuritis  following 
a  Btrain,  or  other  injury  (see  VoL  L,  p.  4i>7), 

These  conditions  having  already  been  fully  descril»ed,  it  only  remaina  to 
notice*  here  a  form  of  parulyKis  that  is  ooc4isionalty  confounded  with  the 
traumatic  varieties ;  viz,,  that  arising  from  exposure  to  cold«  or  rheumatic 
paralysb, 

Shaum&tic  Paralysis,  or  Paral^rsis  from  Sxposura  to  Cold  (Uu* 
ehenne),  is  nir»%  Dm  htMine  siatejs  that  he  luw  met  witlj  it  m  UKwtt  of  the 
ner\ei*of  t'  ntid  it  it*  far  from  un  in  the  fatnal  nerve.     It 

most  fR'qur  - '?*  fnjm  exposuiT  of  f  i«d  |^»art  to  a  draught  or 

prolonged  chill  while  the  body  is  sweating.  It  is  difficnlt  to  assign  a  distinct 
pathok^ical  cause  for  it  ;  that  it  is  due  to  an  actual  intlummation  of  the 
ner\'e,  a  neuritis,  may  be  assumed  frtim  the  symptonKS  and  the  fjaralyaia  iii 
proliably  tb*  remilt  »  of  the  tibr«»  of  the  nerve  fomi  nto 

its  Kheath.    Tb«  jwua  ^v  in  two  ways.     In  the  Hrst  vai  k*  is 

prolonged  evidence  of  neuritis  befoR^  tha  loss  of  power  appears.     The  tint 
8ympt4.im  when  a  compound  nerve  is  a^ected  is  pain  along  its  course,  grado- 
ally  increasing  in  severity,  sUibbing  or  \  iolently  ac^ung  in  chanwter.     With  i 
this  there  may  ^  is  of  seuMatiou  in  the  {uirts  supplied  by 

tb(9  nerve,  as  n  hypencsthesia.     Thcac  symptoms  am 
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iDcreaaed  by  movement.  After  lasting  some  time,  even  for  weeks  or  months, 
Che  pains  oease,  and  the  muscles  sapplied  bj  the  nerve  become  paralysed,  and 
after  a  time  waste,  and  then  electricisd  irritability  becomes  impaired. 

In  the  second  variety  the  preliminary  symptoms  of  neuritis  are  wanting, 
the  paralysis  appearing  immediately  after  exposure  to  cold.  This  is  com- 
monly observed  in  the  facial  nerve,  or  in  the  muscnlo-spiral  and  occa- 
sionally in  other  nerves.  Duchenne  collected  over  100  cases  of  sudden 
paralysis  of  the  latter  nerve  occurring  after  exposure  to  cold,  usually  from 
deeping  with  the  arms  exposed  to  a  draught.  The  symptoms  of  paralysis  of 
the  moscnlo-spiral  have  already  been  described  (Vol.  I.,  p.  598).  Duchenne 
states  that  in  paralysis  from  exposure  to  cold  the  whole  of  the  parts  supplied 
by  the  nerve  in  the  forearm  are  paralysed,  whereas  in  wrist-drop  from  lead- 
palsy  the  supinator  longus  escapes.  In  paralysis  occurring  in  this  sudden 
way  from  cold  the  electrical  instability  of  the  muscle  remains  normal,  the 
moscles  supplied  by  the  facial  nerve  alone  forming  an  exception  to  this  rule.. 
This  is  explained  by  supposing  that  this  nerve  is  exposed  to  more  severe 
pressure  when  it  swells  in  consequence  of  its  course  being  through  a  long 
canaL 

It  is  important  to  distinguish  these  forms  of  paralysis  from  that  arising  from 
other  causes — more  particularly  from  the  traumatic  forms.  This  may  usually 
be  done  by  attending  to  the  preliminary  history  of  neuritis  in  the  first  form,  in 
which  there  is  also  frequently  a  co-existent  or  antecedent  rheumatic  affection- 
of  the  joints  or  muscles,  and  in  the  second  form  by  the  maintenance  of  the 
normal  irritability  of  the  muscles,  remembering,  however,  that  facial  paralysis 
from  cold  forms  an  exception  to  the  rule. 

The  Treatment  in  the  early  stages  is  that  of  neuritis,  free  counter-irritation 
sod  rest,  with  the  administration  of  salicylate  of  soda  if  there  are  any  general 
sigDS  of  rheumatism.  When  paralysis  is  clearly  developed,  faradization  must 
be  employed  to  prevent  wasting  of  the  muscles.  By  these  means  a  cure  is 
ahrays  effected,  although  the  recovery  is  often  very  slow. 

NBUROMA. 

By  Veuxoma  is  meant  clinically  a  tumour  connected  with  a  nerve.  The 
common  neuroma  is  a  fibroma  springing  from  the  perineurium.  (Sec,  also. 
Vol.  I.,  p.  1028.)  It  is  composed  of  dense  white  fibrous  tissue,  and  as  a  rule 
the  fibres  of  the  nerve  are  stretched  over  it  or  pass  along  one  side,  seldom 
being  involved  in  the  mass. 

This  tumour  may  vary  from  the  size  of  a  millet-seed  to  that  of  an  orange  ; 
it  is  nsnally  solid,  but  when  ii  attains  a  large  bulk,  a  cavity  may  form  in  it, 
<7jiitaining  a  yellowish  or  brownish  serous-looking  fluid,  apparently  owing  to 
4ittat^ration  of  the  central  portions  of  the  mass.  In  shape  it  is  usually  oval 
or  oblong,  the  long  axis  corresponding  to  the  course  of  the  nerve  (Fig.  421) ; 
it  jrrowj  slowly,  and  is  movable  transversely,  but  not  in  the  direction  of  the 
iMTe-tmnk  on  which  it  is  seated  when  that  is  put  upon  the  stretch  by 
pwicion  ;  it  has  no  appearance  of  malignancy,  and,  however  large  it  becomes, 
it  nfcver  contracts  adhesions  to  the  integument  nor  involves  its  structure. 
NVaroma  commonly  affects  only  the  nerves  of  the  cerebro-spinal  system ; 
i-at  B(*rard  met  with  one  case  of  the  disease  on  a  ganglionic  nerve.  Tiie 
Ltr.es  of  special  sense  are  very  rarely  the  seat  of  this  disease.     Indeed,  the 
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only  recorded  case  with  which  I  am  acquainted  of  a  neuroma  connected  with 
one  of  those  nerves,  is  one  described  bj  Lidell  of  New  York,  of  a  neuroma  of 
the  optic  nene  filliofj  np  the  orbit^  flattening  and  protruding  the  eye  ;  it  was 
extirpated  together  with  the  contente  of  the  orbit. 

Most  comraonl/  the  tumour  is  single,  and  is  usualJy  painless.  As  it  in- 
oreases  in  size  it  may  become  the  seat  of  severe  lancinating  or  neuralgic  pain« 
which  extends,  however,  only  to  the  parts  below  the  tumour,  and  is  commonly 
puroxysmaK  The  motor  function  of  the  nerve  is  very  seldom  aflected.  Tlie 
pain  is  evidently  due  to  the  stretching  of  the  nerve  fibres  as  they  pass  over 
the  tumour*  Single  neuromata  are  sometimes  not  only  painful  but  acutelr 
tender  when  touched  ;  but  when  many  tumours  are  present  it  is  a  singular 
fact  that  they  are  always  painless  and  unattended  with  any  inconvenience 
except  such  as  arises  from  their  numljers  and  balk.  The  number  of  sncli 
tumours  is  sometimes  amazingly  orreat :  thus,  in  one  of 
R,  W.  8mith*s  eases,  described  in  a  monograph  which 
contiiius  a  full  and  accurate  account  i>f  thia  disease,  he 
counted  in  the  two  lower  extremities  alone  more  than  2.W 
of  these  growths,  besides  those  in  other  parts  of  the  body. 
In  another  case  related  by  him,  there  were  upwards  of  ^0(^ 
smalt  neuromata  scattered  over  the  sides  of  the  chest  and 
abdomen,  450  on  the  right  lower  extremity,  and  upwards 
of  800  on  the  left ;  altogether  probably  no  fewer  than  200(» 
of  these  growths  in  "  thie  unprecedented  case/*  Multiple 
neuromata  are  often  congenital,  and  occur  in  young 
subjects. 

Other  tumours  besides  fibromata  are  occasionally  met 
with  in  connexion  with  nerves.  Myxomata  are  perhaps  tbr 
most  frequent.  In  1870  I  amputated  the  leg  for  a  epindle- 
celled  sarcoma  of  considerable  size,  which  was  found  on 
dissection  to  have  sprung  from  the  posterior  tibial  nen'e. 

Under  the  name  of  plexiform  neuroma,  Vertieuil  has 
described  a  very  mre  form  of  tumour  met  with  in  the  sub- 
cutaneous tissue,  espet^ially  in  the  neck  and  uppiT  jitirt  of 
the  face.  It  is  composed  of  a  group  of  nervous  twigs, 
thickened  by  a  fibrous  growth  in  the  epineurium.  The 
twif(8  are  conTolutiHl,  twisted  in  all  directions,  and  nodular,  and  are  held 
together  by  loose  areolar  tissne*  It  JH  probably  alwa\'S  of  cougenital  origin. 
Aceordinsr  to  (InvrerH  aliout  twenty  easc^  have  been  recorded. 

The  painful  subcntaiiecus  tubercle  (see  Vol  I^  p.  1022)  is  probablf 
also  n  liltmnm  r>»ntie('ttfd  with  a  nervous  twig. 

Traumatic  STeuromata  may  arise  from  the  wound  or  partial  division  of  a 
oerve.  The  central  encj  of  every  divided  nerve  becomes  more  or  less  bulbous^ 
the  enlargement  being  coraposi^d  partly  of  dense  fibrous  tiasne  and  partly  of 
newly  fnnoed  nerve  fibres.  As  a  rule  this  i*cjndition,  which  must  lie  regarded 
♦in  -  Mled  with  any  pain  or  *1  '    :.     Oa^asionally,  hr»wever, 

th'  ht"*  the  Rize  of  a  nut  oi  ,  *  egg,  and  then  the  growth 

mast  be  regarded  as  a  true  turrioun     It  may  be  acutely  tender  and  give  rise 
to  the  most  intense  neuralgic  pain, 

TrmttftrnL — No  neuroma  should  W  interfered  with  unless  ft  is  causing  in- 
convenience by  the  pain  it  gives  rise  to  or  by  its  bulk.     If  it  becomes  neces^ 
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sarj  to  do  something  to  relieve  the  patient,  excision  of  the  tumoar  is  the  only 
poflsible  mode  of  treatment.  In  idiopathic  neuromata  an  attempt  must  always 
be  made,  by  cantions  dissection,  to  remove  the  tumonr  from  the  nerve,  without 
catting  this  across.  This  can  be  done  in  most  cases  without  difficulty.  If  it 
is  impossible  to  save  the  whole  trunk,  a  few  fasciculi  may  possibly  be  preserved 
which  will  maintain  the  continuity  of  the  nerve  and  facilitate  subsequent 
restoration.  If  complete  division  is  unavoidable,  an  effort  must  be  made  to 
suture  the  divided  ends  after  relaxing  the  parts  as  much  as  possible  by  position. 
If  this  be  found  impracticable  on  account  of  the  length  of  nerve  excised,  the 
ends  should  be  approximated  as  nearly  as  possible  by  several  catgut  sutures. 

Two  methods  deserve  further  trial  in  cases  in  which  as  the  result  of  injury 
or  the  removal  of  a  tumour  an  extensive  gap  is  left  in  a  nerve :  viz.,  nerve  graft- 
ing ;  and  sntnre  of  the  distal  end  of  the  divided  nerve  into  the  trunk  of  a  neigh- 
bouring nninjored  nerve.  The  results  of  filling  the  gap  by  a  piece  of  nerve 
taken  from  an  amputated  limb  or  from  one  of  the  lower  animals  have  been 
very  variable.  In  a  case  recorded  by  Mayo  Robson  an  interval  of  two  inches 
in  the  median  nerve  resulting  from  the  removal  of  a  neuroma  was  filled  by  a 
piece  of  the  posterior  tibial  nerve  of  an  amputated  leg.  Recovery  was  complete 
at  the  end  of  five  months.  It  is  doubtful  whether  the  engrafted  segment 
senes  any  other  purpose  than  to  guide  the  newly-formed  nerve  fibres  from  the 
upper  to  the  lower  portion  of  the  divided  trunk. 

The  other  method  consists  in  carefully  adjusting  the  distal  end  of  the 
divided  nerve  by  means  of  fine  sutures  to  the  trunk  of  a  neighbouring  nerve. 
Partial  saccess  has  been  recorded  after  this  treatment. 

Traumatic  neuromata  of  stumps  are  treated  by  excision. 
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INFLAMMATION    CF    THX    LYMPHATIC    VXSSBIiS. 

Lymphangitis,  or  as  it  was  formerly  called,  Ang6iolencitui»  is  a  diffuse 
inflammation  of  the  lymphatic  vessels. 

Causes. — In  the  vast  majority  of  cases  it  arises  from  the  irritation  caused 
by  the  presence  within  the  vessels  of  the  products  of  an  infective  inflammation 
affecting  the  tissues  from  which  they  derive  their  lymph.  It  thus  forms  rather 
a  complication  of  these  inflammations  than  an  independent  disease.  Very 
commonly  it  is  associated  with  cutaneous  erysipelas,  but  it  is  also  met  with  in 
other  forms  of  infective  inflammation  :  thus  it  is  a  frequent  result  of  the 
inoculation  of  virulent  matter  from  dead  bodies,  and  is  occasionally  seen  in  the 
lymphatics  leading  from  a  soU  chancre.  In  most  cases,  therefore,  a  wound  or 
abrasion  serves  as  the  starting-point  of  the  inflammation.  It  is  very  rarely 
indeed  that  lymphangitis  occurs  without  some  such  external  cause  ;  yet  I 
have  seen  cases  in  which  careful  examination  has  failed  to  detect  any 
breach  of  surface  or  evidence  of  local  infection.  The  disease  is  predisposed 
to  by  the  same  causes  that  favour  the  development  of  erysipelas,  as  by  atmo- 
spheric vicissitudes,  by  particular  seasons  of  the  year,  more  especially  the 
early  spring,  and  by  epidemic  influences.  Broken  health  and  the  neglect  of 
hygienic  precautions  tJso  tend  to  induce  it. 

ICorbid  Anatomy. — The  walls  of  the  inflamed  vessel  become  swollen, 
softened,  and  infiltrated  with  small  round  cells,  and  the  endothelium  de- 
squamates. Tessier  states  that  the  lymph  coagulates,  forming  a  rosy  clot  which 
plugs  the  vessel.  The  inflammation,  though  commencing  from  irritation 
within  the  vessel,  soon  extends  beyond  its  walls,  the  surrounding  areolar 
tissue  becomes  swollen  and  infiltrated  with  inflanimator}*  products,  and  some- 
times suppuration  may  take  place  around  the  inflamed  lymphatic. 

Symptoms. — During  the  progress  of  an  ordinar}*  injury,  the  patient  is 
seized  with  chills  or  rigors,  with  considerable  elevation  of  temperature  reach- 
ing 102*  or  108*  F.,  attended,  perhaps,  with  vomiting  or  diarrhoea.  These 
symptoms  may  precede  by  twelve  or  fourteen  hours  the  local  signs  (»f  the  dis- 
ease, but  more  commonly  they  accr)mpany  them.  On  examining  the  part  it  will, 
if  superficial,  be  seen  to  be  covered  by  a  number  of  fine  red  streaks,  at  first 
scattered,  but  gradually  approximating  to  one  another  so  us  to  form  a  distinct 
band,  about  an  inch  in  breadth,  running  from  the  part  affected  along  the 
inside  of  the  limb  to  the  neighbouring  lymphatic  glands,  which  will  be  felt  to 
be  enlarged  and  tender.  The  l)and  itself  feels  somewhat  doughy  and  thickened. 
Sometimes  one  lymphatic  can  be  felt  hanl  and  isolated  like  a  piece  of  whip- 
cord.   There  is  usually  more  or  less  oedema  of  the  limb,  from  the  implication 
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of  the  deepor  lymphatic  vessels  and  their  obstruction  by  the  inflammation. 
Along  the  course  of  the  inflamed  lymphatics,  erysipelatous-looking  patches  not 
nnfreqaently  appear,  and  coalesce  antil  they  acquire  a  considerable  size,  and 
constitute  as  it  were  a  distinct  variety  of  erysipelas.  In  some  cases  the  glands 
are  affected  before  any  other  local  signs  manifest  themselves,  owing  probably  lo 
the  deeper-seated  lymphatics  having  been  first  implicated  ;  or  possibly  to  tho 
direct  absorption  of,  and  deposit  in  them  of,  some  infective  matter  that  consti- 
tutes the  primary  source  of  the  inflammation.  Not  uncommonly  through- 
out the  disease  the  inflammation  continues  to  be  confined  principally  to 
this  set  of  vessels,  giving  rise  to  great  and  brawny  swelling  of  the  limb,  but 
without  much  if  any  superficial  redness.  '  The  constitutional  disturbance 
which  is  at  first  of  the  active  inflammatory  type,  may  gradually  subside  into  the 
asthenic  form. 

Basalts. — The  disease  usually  terminates  in  resolution  at  the  end  of  eight 
or  ten  days.  In  other  cases,  localized  suppuration  may  take  place,  sometimes 
in  the  form  of  one  large  deep-seated  abscess  in  the  iliac  foFsa  or  in  the  thigh  if 
the  lower  extremity,  or  under  the  pectorals  and  in  the  axilla  if  the  upper 
extremity  be  the  seat  of  irritation ;  or  a  chain  of  abscesses  may  form  along  the 
course  of  the  inflamed  lymphatics  and  in  the  glands  to  which  they  lead.  In 
some  instances,  after  the  disappearance  of  the  disease,  a  state  of  chronic  and 
rather  solid  oedema  of  the  part  may  be  left,  giving  rise  indeed  to  a  species  of 
false  hypertrophy,  and  constituting  a  troublesome  consequence.  More  rarely 
death  results,  either  from  general  blood-poisoning,  or  as  the  effect  of  exhaustion 
from  prolonged  suppuration  of  deep-seated  abscesses. 

The  Diagnosis  of  inflammation  of  the  lymphatics  has  to  be  made  in  its 
early  stages  from  phlebitis  and  erysipelas,  and  of  the  abscesses  in  later  stages 
from  those  of  pyaemia.  From  phlebitis  it  is  easily  distinguished  by  the  super- 
ficial redness  of  lymphangitis,  and  the  absence  of  the  cord-like  plugged  vein 
Fix/m  erysipelas  it  is  distinguished  by  the  want  of  a  defined  margin  to  the  red- 
ness, and  by  its  extending  in  the  line  of  the  lymphatic  vessels  only  ;  but  the 
afftction  in  some  cases  is  closely  allied  to  erysipelas,  and  consequently  the 
liistinction  may  be  of  little  consequence.  The  acute  lymphatic  abscess  is 
usually  distinguished  without  difficulty  from  the  pyaemic  :  the  lymphatic 
aljAcess  being,  if  deep,  solitar}'  ;  if  superficial  and  multiple,  confined  to  the 
track  of  the  previously  inflamed  absorbents  ;  in  either  case  being  always 
l»etween  the  starting-point  of  the  priraaiy  source  of  irritation,  or  wound,  and 
the  irlauds — in  the  calf,  thigh,  or  iliac  fossa,  if  the  primary  irritation  be  in  the 
lower  extremity  ;  in  the  axilla  if  in  the  upper.  The  fever  is  moreover  more 
continued,  and  the  severe  rigors  and  sweatings  of  pyaemia  are  wanting. 

Treatment. — It  is  of  the  firat  importance  that  any  focus  of  suppuration,  such 
a»  a  whitlow,  to  which  the  lymphangitis  is  secondary,  be  properly  treated  In 
!>uperficial  lymphatic  inflammation  of  the  skin,  the  application  of  belladonna, 
as  recommended  by  Christopher  Heath,  is  the  most  efficient  agent  in  subduing 
tlie  local  process  ;  a  paste  of  equal  parts  of  the  extract  and  of  glycerine  should 
be  thickly  smeared  over  all  the  inflamed  parts,  and  covered  with  a  thick  layer 
of  cotton-wool  or  a  flannel  fomentation  ;  the  limb  at  the  same  time  being  kept 
tievaied.  As  an  alternative  treatment,  though  of  inferior  value,  hot  poppy 
fomentations  may  be  used.  If  after  the  acute  inflanmiation  has  been  subdued, 
DiQch  chronic  induration  and  oedema  occur,  the  use  of  an  elastic  bandage  and 
methodical  friction  will  be  of  service.    If  abscesses  form,  they  should  be 
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opened  early  and  treated  on  ordiiiary  principles.  The  comfUutional  trmimini 
ia  the  aaine  a«  for  erysipelas.  No  depletion  is  ever  jostitiftblc,  and  atimolanti^ 
are  often  required  in  conaiderable  quantities^  with  ahnndant  liquid  food  of  a 
nonriahiiig  kind.     Perchloride  of  iron  and  qmnin**  are  often  usefUL 


YAHXX    OF    TBS    I«T1IPBATIC    TSBfiXl^B. 

Varix  of  the  LYMrHATica  haa  oceaaionally  bet^n  met  with,  Iwth  in  the 
sujKTficial  and  deep  networks  and  it)  the  lymphatic  trnnks.  The  part  moat 
commonly  found  aifcctcd  has  been  the  inner  aide  of  the  thigh  ;  but  the  difleanc 
has  also  been  seen  in  the  anterior  wall  of  the  abdomen,  about  the  ankte  and 
elbow  joints,  and  on  the  prepuce*  In  the  superHcial  lymphatics,  the  varix  tirst 
appears  in  the  form  of  small  elevations*  giving  the  skin  an  appearance  which 
haj»  been  compared  to  the  rind  of  an  onirige  ;  it  subsequently  Uike«  the  ftinii 
of  little  vesicles  covered  with  a  thin  layer  of  epidermis*  Varix  of  the  larger 
lymphatic  tninks  frequently  accompanies  the  condition  just  de-scribcd.  Tlie 
vessels  may  either  be  dilated  cylindrically  into  round  licadcd  enlargements^ 
often  semi-transparent,  and  but  slightly  compressible :  or  ampulli©  may  be 
formed  on  them,  giving  rise  to  soft  swellings,  fiuctuating  under  the  finger. 
There  is  some  oedema,  attributable  either  to  obstruction  of  the  lymphatics  or 
to  the  impeded  flow  of  the  lymph. 

In  31  ont  of  hh  recorded  cases,  a  discharge  of  Ivmph  (^ymphorrhcBa)  has 
been  observed.  Tliis  has  been  seen  to  occur  also  without  varix,  m  the  result 
of  wound.  In  the  latter  case,  the  flow  is  continuous ;  while  in  the  lymphorrhoea 
which  attends  varix  it  is  to  some  extent  intermittent  The  identity  of  the 
fluid  discharged  with  lymph  h*is  been  established  by  chemical  and  mictxiecopic 
examination.  An  exccsaive  disctharge  of  the  fluid  is  apt  to  produce  sympU^Di 
of  general  debility^  of  the  same  kind  as  those  induced  by  hiemorrhage. 

Traatment.— Spontaneous  cure  of  lymphatic  varix  has  been  observed  in 
oases  where  the  }>enis  was  affected,  the  disease  being  the  result  of  the  obstruction 
to  the  flow  of  lymph  caused  by  buboes.  In  other  instances,  various  plans  of 
trcsaUncnt  have  been  tried,  with  apparently  indifferent  result.  Caustics  have 
been  used  by  seveml  Surgeons,  hut,  as  the  disease  is  oHen  deeply  seated  as  well 
as  superflcial.  with  bat  little  elTiTt.  Beau  treated  throe  canes  sut.x^essfully  by 
introducing  a  seton  into  the  dilated  lymphatic  veafiels,  and  exciting  adhesive 
inflanmiatinn.  B.  Bell  advised  ligature  of  the  lymphatic  vesael,  from  which 
the  discharge  of  fluid  takes  place.  Compression  by  means  of  a  bandage  hat 
been  recommended  by  Nelaton. 


Stopluuitiaaiji  Arabtim  is  a  diseasi'  endemic  in  many  tropical  and  sub- 
tropical e*»uti tries,  «jccurring  in  the  West  Indies,  South  America,  India,  China^ 
Africa  and  elsewhere*  It  is  very  rarely  met  with  in  Europe.  The  diJieaae  ia 
Qharacteiised  by  a  remarkable  enlurgetnent  of  the  alTected  [lart,  resulting  IVoai 
obangea  in  the  skin,  sulxmtuneous  tissue  and  connective  tiftsueM  generally. 
It  may  affect  one  or  both  lower  citrcmitica*  the  scrotum  or  labia,  and  more 
nmely,  the  upjier  extremities,  mammai  or  face.    When  the  condition  affects 
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the  lower  eztxemity,  the  disease  has  received  the  naine,  "  Barbadoes  Leg." 
Only  a  very  brief  description  of  its  principal  features  can  be  given  here. 

When  the  disease  attacks  the  lower  extremity  it  is  nsually  confined  to  the 
parts  below  the  knee,  bnt  the  whole  limb  may  be  affected.  The  enlargement 
of  the  limb  may  be  enormous,  the  hypertrophied  tissues  being  thrown  into 
large  folds  separated  by  deep  sulci.  The  skin  itself  is  much  thickened,  and  as 
the  resnit  of  hypertrophy  of  the  papillsB  presents  a  coarse  velvety  or  warty 
appearance  (Fig.  422). 

In  elephantiasis  of  the  scrotum  the  tumour  may  reach  enormous  proportions. 


Fig.  422.— ElephanUaais  Arabam  of  Lower  Limb. 

fctming  a  tumour  nearly  as  large  as  the  trunk,  and  perhaps  weighing  70  or 
>^^  IIj8.,  or  even,  as  in  one  recorded  case,  as  much  as  224  lbs.  The  disease  is 
nmly  seen  in  this  country,  though  Listen  once  had  occasion  to  remove  such 
a  mass  weighing  44  lbs.  The  tumour  forms  a  pear-shaped  mass  covered  with 
coarse  warty  skin.  The  penis  is  usually  completely  buried  in  the  upper  and 
front  part  of  the  tumour,  whilst  the  testicles  lie  posteriorly  in  the  lower 
half.  Large  hydroceles  are  usually  present.  Fig.  423  represents  a  tumour 
of  thi«  kind,  weighing  40  lbs.,  which  was  successfully  removed  by  Rogers  of 
the  Mauritius.  It  is  taken  from  a  photograph  of  the  case,  kindly  sent  to  me 
OT  that  gentleman.  When  the  disease  affects  the  labia  or  otlier  parts,  the 
changes  produced  are  similar  to  those  in  the  lower  limbs  and  scrotum. 

Patlidlogy. — It  has  long  been  supposed  that  elephantiasis  Arabum  results 
from  some  obstruction  to  the  return  of  lymph  from  the  affected  area,  and 
indeed  the  enlargement  of  the  part  is  usually  preceded  by  repeated  attacks  of 
Irmphangitis  attended  with  fever.  The  fact  that  the  disease  is  endemic  in 
certain  ooontrieBy  and  even  in  individual  islands  and  limited  districts,  suggests 
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thai  tt  owe«  Ha  origin  to  some  cauiie  which  is  iimilarly  distributed*  Meinfion 
hii8  indeed  brought  forward  the  strongest  evidence  to  show  that  the  dis«*ftse 
restitU  from  the  presence  in  the  Irmphatics  of  a  small  nematoid  worm— the 
filaria  sanguinis  hominis  nocturna.  The  a^lult  pnramtes  exist  in  »v»me  part 
nf  the  lymphatic  system,  and  the  embryo  filarise  are  set  free  in  the  lymph, 
and  in  many  casf»s  enter  the  blcKMl-stream.  Manson  ha«  p<»inte<i  out  the 
remarkable  fact  that  the  embryo  filarise  are  found  only  in  blood  drawn  during: 
the  night,  and  he  ha?  also  proved  that  the  further  development  of  the  embryuit 
oeoiin  in  the  body  of  the  mosqnitiJ.  Amongst  the  conditions  which  an" 
undoubteilly  cauiied  by  this  pariisite  in  man  may  V*e  egjM'cially  mentioned 
chyhiriu,  lymph  fiiTotunip  and  a  peculiar  form  of  enlargement  of  the  u:lancis 
of  the  groin.  In  lympli  scrotum  there  is  some  enlargement  of  tlje  part  with 
gt»neral  dilatation  of  the  lymphatics,  which  appear  jis  ''  hcrpes-like  vesiclca/* 

or  larger  **  ampulla?,*' from  which  a  clear 

or  milky  fluid  escapes*     An  explanation  of 

these  conditions  is  probably  to  be  found 

in   an  obstruction   of  the   thoracic  dnct 

with   consecpient   peg  urg  I  tat  ion    of    chyle 

into  other  lymphatic  channels.     In  s<ome 

caaes  of  lymph  scrotum  and  other  locjj 

forms  i»f  lymphatic  enlargement  the  fluid 

which  efK^apes  is  clejir  and  no  fllariio  are 

found  \m  the  bloocj.     Embryo  fllarini  are. 

however,    found    in    the   lymph    and   in 

addition  free  ova  which  arc  fi«pp<.f8cd  to 

g   ^^  ^^^^^m    ^m  block  the  lymphatic  glands  and  so  cause 

r  !^H  ^^^^^    ^1  ^^^^  dilatation  of  all  the  lymphatic  vessels  j 

j^   ^^  H    -_ '        behind    the   obstruction.     Of  the   maurf 

f  *    ^^  d  /  arguments  which  Mannon  haa  ailduced  to) 

prove   th<*  (ilarial  origin   of     '     "        insiftj 
Arabum  may  be  c«j»ccially  ih  i 

J.   The  geogra|>hical  drstribntion  ot   th©J 
panwitc    and   the  disease    a>rre«p*>ud.    2.  The   history  of  many  caset  of 
ekphantiaffis  of  the   scrotum  suggests  tliat  it  began  lut  a  lymph  ai*>-otunu] 
H*  Elephantiasis  is  frequenfl  ifnl    with  other  diM*ai>cti  known  to  \m\ 

caused  by  the  filaria.     Thf  ..  1  tilariw  from  the  blotMl  in  m^uit  ca 

can  be  explained  by  Hup)K»»(in^  tiiut  the  glands  receiving  the  lymphaticji  orih0| 
nfrocti»d  rej:ion  are  Ciaupletcly  blocke<L 

Trefttmtat. — The  treatment  of  elephantiani*  of  the  leg  is  an saitis factory »] 
but  ctmsiiicrablo  relief  can  be  alfonied  by  elevation  of  the  iiujb  arjtl  thef 
application  of  an  claatic  bandage.  In  nevere  cai5«i,H  it  haj*  b<*cn  rc(unnnicnd*il| 
Ui  dimini?<h  the  NUpj^ly  of  artiTial  blood  to  (he  limb  by  compn*3wion  of  the! 
femoral  artery  at*  iirst  suggeMed  by  Dufour,  or  by  ligiUurc  of  the  vc^««.*l  ai»| 
recommended  by  Carnoeluia.  In  certain  ciijk»  some  improvement  han  followed ] 
Inith  these  methodic  r>f  treatment,  but  at  the  present  day  they  seem  to  have  been ' 
generally  almmloned.  )Ianson  st^ites  that  he  has  several  times  dissected  ofrl 
strips  of  the  thickened  skin,  in  the  direction  of  the  long  axis  of  the  hmb^j 
with  the  objet^t  of  diminishing  the  Imlk  of  the  limb  and  of  preventing i 
further  enlargement  by  tl>e  eoutnuTtion  of  the  resulting  cicatriceiu  la  e«- 
ti^Qsive  casea  of  dephantiasift  of  the  scrotum  removal  («f  i\w  \^n  m%j  Vf!iy4 
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saocessfnlly  be  practised.  In  performing  the  operation,  two  points  demand 
attention.  The  first  is  the  avoidance  of  haemorrhage,  which  in  so  vascular 
a  r^on  might  easily  be  fatal.  The  other  is  the  preservation  of  the  penis 
and  testes. 

The  aToidance  of  haemorrhage  may  be  effected  by  various  methods,  which 
may  be  employed  singly  or  combined.  The  loss  of  blood  may  be  greatly 
diminished  by  position,  as  originally  advocated  by  O'FeiTall  in  1844,  the 
patient  lying  on  his  back  and  having  the  tumour  raised  above  the  level  of 
the  body  for  an  hoar  before  the  operation.  The  tumour  may  at  the  same 
time  be  bandaged  so  as  to  compress  its  vessels,  and  thus  empty  them.  This 
method  does  not  affect  the  proximal  haemorrhage,  which  may  be  prevented 
by  one  of  the  following  methods : — 1.  The  application  of  the  aortic  com- 
pressor ;  2.  Esmareh's  bandage  ;  3.  The  application  of  a  screw  compressor 
10  the  root  of  the  tumour.  Either  of  these  methods  may  be  conjoined 
with  position. 

The  use  of  the  compressor  is  especially  advocated  by  Dr.  Turner,  a  medical 
miflsionary  at  Samoa,  who  has  removed  no  fewer  than  138  of  these  tumours. 
The  clamp  used  by  Dr.  Turner  consists  of  two  parallel  bare  of  sufficient  length, 
united  by  two  long  upright  screws  worked  by  nuts.  After  the  tumour  has 
tieen  raised  and  eniptied  of  its  blood,  the  compressor  is  applied  to  the  neck  and 
»«crewed  down  tight,  when  the  operation  is  proceeded  with. 

The  directions  given  by  Dr.  Turner  for  the  safe  performance  of  the  operation 
are  as  follows  : — The  patient  having  been  anaesthetized,  the  clamp  applied,  and 
rhe  tumour  emptied  of  its  blood  by  pressure,  the  clamp  must  be  screwed  home. 
The  tumour,  if  small,  may  then  be  raised  with  the  hands  ;  if  large,  two  strong 
liooks  should  be  passed  deeply  into  the  leathery  skin  at  the  bottom,  and  being 
»ctached  to  a  block  and  tackle  fixed  to  the  ceiling,  the  whole  mass  must  be 
raised  so  that  its  posterior  part  is  brought  into  view.  A  couple  of  skin  flaps 
about  \\  inch  long  are  then  made  here  at  its  neck.  The  tumour  is  then 
krwerwl  and  allowed  to  fall  forward.  Two  or  three  skin  flaps  are  now  to 
be  made  from  the  front  and  sides  of  the  tumour,  the  front  flap  being 
intended  to  cover  in  the  penis  when  dissected  out  :  one  should  be  of  sufficient 
!*i2e  for  this  purpose.  The  lateral  flaps  are  intended  to  cover  in  the  testes. 
The  penis  must  next  be  sought  for.  In  small  tumours  where  it  lies  super- 
ficially, it  is  easily  found.  In  larger  ones  where  deeply  buried,  it  is  best 
reached  by  slitting  up  the  aperture  through  which  the  urine  escapes,  going 
in  search  of  the  glans  penis,  and  then  dissecting  out  the  organ,  which  should  be 
held  up  against  the  abdomen.  The  testes  are  next  to  be  sought  for  by  cutting 
<iiagona]ly,  and  with  finger  and  knife  they  must  be  cleared  and  the  cords 
followed  up.  By  a  few  strokes  of  the  knife  the  mass  is  then  removed.  A 
Urve  number  of  vessels — from  30  to  40 — may  require  ligature  in  the  stump  ; 
ihey  are  tied  as  the  clamp  is  gradually  loosened.  The  skin  flaps  are  then 
IfTDUght  together  over  the  penis  and  testes,  and  the  wound  treated  on  ordinary 
principles.  Some  Surgeons  object  to  the  formation  of  skin  flaps  with  the 
view  of  covering  in  the  penis  and  testes,  as  tending  to  favour  recurrence 
of  the  disease.  But  as  Dr.  Turner  ver}'  truly  remarks,  the  skin  on  the  neck 
of  the  tumour  is  generally  healthy,  being  merely  dragged  down  from  the  parts 
above  the  scrotum. 
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t«TMFHAD£IiriTI8,     OR    INFLAMMATION    OF    THJS     liYMFHATIC    QLANDB, 

Acute  Ixklammatiokuf  the  LvMrHATic  Glands  alm<isL  invariably  resolta 
from  the  irritation  of  gome  noxious  material  convcral  tAy  tbem  by  tbe 
lymphatic  vessels.  The  lymphatics  through  which  it  pufi^en  on  its  way  to 
the  glands  may  theiniselves  be  infltimed,  but  monr  fre<iticntly  tbcy  escape, 
Thiii  fa€t  would  seem  to  indicate  that  in  the  majority  of  ca»e*  tbe  irritatinj^ 
matter  is  particulate  and  uf»t  in  solution,  for  we  know  from  experiment  that 
sobd  particles  pass  readily  tliroufrh  the  lymphatic  vessels,  but  ai*e  an-ested  in 
the  glands.  In  every  acute  intiammation  tbe  tiuuntity  of  lymph  pasaintr 
through  the  glands  in  connexion  with  the  affected  area  m  greatly  increased. 
In  simple  inflammation»  in  a  healthy  sol>ject  this  causes  slight  swelling,  which 
subsides  as  soon  as  the  cause  is  removed  ;  but  in  scrofulous  subjects,  as  before 
pointed  out,  there  is  a  peculiar  tendency  to  inHammation  of  the  lymphatic 
glands  from  slight  causes,  and  in  them  the  swelling  may  persist  and  may  paai 
on  to  suppuration  or  chronic  inflammation.  In  infective  inflammations  Uie 
inflamraat+>ry  products  contain  tbe  special  virus  Uj  which  the  infljunmaiion  la 
due,  and  this  being  carried  by  the  lymph-stream  to  the  glands  may  excite  ii 
similar  proce^  in  tbem.  Most  specific  inflammations  are  aocompani^  by 
tbe  presence  of  definite  mieroHcopic  organijams  in  the  exudations,  and  in 
aach  eases  the  organisms  can  frequently  be  demonntnited  with  the  microacopc 
after  death  in  the  Ipnphatic  glantls  nejirest  to  the  seat  of  tbe  diseaae.  Ai  a 
rule  the  secondary  inflammation  in  tlie  glands  closely  resembles  in  chancter 
thai  at  the  primary  seat  of  disease.  Thus,  in  cutaneous  erysifielas,  the  glands 
are  invariably  swollen  and  tender,  but  seldom  suppurate  ;  iu  ^oft  chancres, 
suppuration  commonly  tiikes  place  ;  and  in  diphtheria,  tbe  ghinds  arc  always 
enlarged  and  painful,  but  pus  rarely  forms,  while  in  scarlet  fever  suppumtioii 
18  often  very  troublesome.  In  syphilis,  the  change  that  takes  place  in  tbe 
lymphatic  glands  is  identical  with  that  occurring  at  the  seat  of  inoculation; 
and  the  same  is  tlie  case  in  secondary  tulicrcnlosis. 

Some  iufeotive  inflammations,  as  hospital  gangrene  and  phlegmonou* 
eryiipeltts,  have  but  little  tt»ndency  to  infect  the  glands.  This  is  possibly  due 
Co  coagulation  of  tbe  lymph  in  the  spaces  of  the  inflamed  area. 

In  the  majority  of  cases  there  is  no  difficulty  in  discovering  the  source  of 
the  irritation  which  baa  caused  the  glands  Ui  inflame.  In  ticrofulous  subjects, 
however,  the  efl'ecl  may  Ini  produced  by  causes  so  comi»anitively  ^!i«jht  that 
thciir  detection  Ijecomes  [>rf»[K.>rtiouaUdy  dtffleuU.     In  i^««me  raises  ti  to 

ntiM*  Kimply  »n  conserpience  of  a  stratu,  as  from  over-walking.    In  *  the 

glands  are  more  prone  to  suppurate  from  slight  sources  of  irritation  daring 
convalescence  from  measles  or  some  other  acute  specific  disease. 

Pathological  Anatomy. — In  amte  inflammation  the  gland  ia  swollen*  and 
at  first  pink  in  colour  and  soft.     At  a  later  stage  yellow  j  i»mmencing 

sappuratirm  will  Ije  t)bservcd,  both  in  the  meflullary  and  tli  i  jiart.    At  a 

M>i\\  later  pcricKl  the  greater  part  of  the  gland  may  be  hollowe<l  out  into  a 
aivity  filled  with  pus.  The  apfiearances  of  mbneuU  inflammation  are  moch 
tbe  same  as  in  the  acute.  The  microscope  shows  the  n^nal  changes  observed 
la  ail  ir  :  the  vessels  are  distended,  and  the  gland  is  rrtiwdt^I 

evurywh  tudes  of  small  round  cells.    These  v try  early  choke  the 

lymph -sin  Ujto^.  X%  these  cells  exactly  n^Jiemble  the  normal  coqius<dc^  of  the 
gland,  it  is  impossible  to  determine  whether  they  are  formed  by  multipljcatioa 
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of  the  normal  lymphoid  cells,  or  have  been  brought  to  the  gland  with  the 
Ijmph  from  the  inflamed  area,  or  have  migrated  from  the  vessels.  The 
eapsnle  and  trabecolffi  are  similarly  infiltrated  with  small  cells.  The  formation 
of  p08  takes  place  in  the  same  way  as  in  other  parts.  In  the  less  acate  forms 
larger  cella  are  found,  formed  by  proliferation  of  the  flattened  corpuscles  that 
cover  the  trabeculsB  and  the  inner  aspect  of  the  capsule.  In  the  more  acute 
forms  the  sorronnding  tissues  are  early  implicated  in  the  inflammation. 

VjmptoBUi. — In  Aeute  LymphadenitiB  there  are  pain,  swelling,  and 
tenderness,  and  stiffness  about  the  aflected  glands,  with  a  dull  heavy  sensa- 
tion in  them.  The  outline  of  the  swollen  gland  is  at  first  clearly  defined,  but 
80on  becomes  concealed  by  the  infiammation  extending  to  the  contiguous 
areolar  tiasne.  Before  long  redness,  oedema,  and  the  other  signs  of  acute 
abscen  make  their  appearance.  In  Snbacnte  Lymphadenitis  the  glands 
become  swollen,  enlarged,  and  tender,  and  are  matted  together  by  infiamma- 
tory  exudation  into  the  surrounding  tissues.  If  an  abscess  form,  it  frequently 
commences  in  the  structures  around  the  glands ;  and  those  are  perhaps 
eventually  exposed  at  the  bottom  of  the  cavity  that  results.  This  is  especially 
ipc  to  happen  in  cachectic  and  strumous  persons  from  slight  sources  of  irrita- 
tion. Very  commonly  in  such  subjects  the  infiammation  of  the  glands  runs 
into  a  chronic  state. 

TrMitmont. — ^The  local  treatment  of  inflamed  lymphatic  glands  varies 
:iccording  to  the  nature  of  the  process.  In  all  forms  the  local  irritation  to 
which  the  inflammation  is  due  must  if  possible  be  removed.  In  acute  lymph" 
ndmiiu  the  application  of  glycerine  and  extract  of  belladonna  in  equal  parts, 
and  hot  fomentations  may  prevent  suppuration.  In  the  subacute  condition, 
Kpirit  lotions  containing  iodide  of  potassium  will  sometimes  subdue  the  inflam- 
mation and  take  down  the  swelling.  If  an  abscess  form,  it  must  be  freely 
"pened  and  the  part  dressed  with  some  antiseptic  application.  The  sinuses 
which  are  often  left  when  the  abscess  is  imperfectly  opened,  or  allowed  to  dis- 
charge by  itself,  require  to  be  treated  by  stimulating  applications,  especially 
the  nitrate  of  silver  ;  but  very  commonly  they  will  not  heal  unless  they  are 
laid  open,  scraped,  and  dressed  from  the  bottom. 

Chronic  Lymphadenitis.  Tuberculous  Disease. — Chronic  inflamma- 
tion of  the  lymphatic  glands  may  arise  as  a  sequence  of  subacute  inflammation, 
hut  more  commonly  the  glands  gradually  enlarge  without  marked  pain  or 
tenderness  in  consequence  of  chronic  irritation  of  some  kind.  It  is  often 
impossible  to  make  any  accurate  distinction  clinically  between  simple  chronic 
inflammation,  strumous  enlargement,  and  tuberculous  disease.  Chronic 
inflammation  of  the  glands  is  commonly  looked  upon  as  the  most  marked 
characteristic  of  the  strumous  diathesis,  and  the  relation  of  the  process  to 
tubercle  has  already  been  sufficiently  discussed.  In  an  otherwise  healthy 
iodividoal  prolonged  local  irritation  of  the  skin  or  mucous  membrane  will 
oinse  a  chronic  inflammatory  enlargement  of  the  neighbouring  lymphatic 
Sflands.  In  a  strumous  subject  the  amount  of  glandular  enlargement  may  be 
rflt  of  all  proportion  to  the  local  irritation  causing  it.  Such  strumous  glands 
are  not  necessarily  tuberculous,  but  are  already  rendered  favourable  sites  for 
the  growth  of  the  tubercle  bacillus,  should  the  latter  reach  them  through  the 
Irm^rfiatics,  to  which  it  probably  gains  an  entrance  by  way  of  the  unhealthy 
mucous  suface  which  first  caused  the  glandular  enlargement.  In  many  cases, 
however,  no  source  of  infection  can  be  detected.    Tuberculous  disease  of 
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lymphatic  glands  may  also  occur  secoudarilj  to  some  priraaiy  toberculotm 
lesion  elsewhere*  Thus,  for  example,  the  gland  al)ove  the  internal  condyle  of 
the  humeroa  is  not  unfreijuently  infected  in  eases  of  tobereulous  caries  afieci- 
iug  the  l«ine8  uf  the  hand  or  fingers.  In  some  rare  instanees  the  tymphatii^ 
^-easels  lietween  the  primary  focus  itnd  the  secondary  dejKjsit  in  the  ??lamli  arc 
theniselvcB  similarly  diiieased.  Finally,  in  some  cases  of  j^enenil  tubercuh^ais 
the  lympliatic  glands  may  be  the  seat  of  miliary  tubercles. 

Symptoms. ^TuberculoDs  disease  of  lymphatic  glands  occurs  |»rinci|»idly  in 
children  and  joung  adults.  Any  gland  may  be  atlected,  but  those  with  which 
the  Surgeon  most  often  has  to  deal  are  the  glands  in  the  neck,  especially  th*>st^? 
in  the  submaxillary  region  and  the  glaudulte  concatenatie,  and  sometimes  the 
axillary  and  inguinal  glands. 

The  glands  slowly  increase  in  size,  at  first  remaining  clearly  defined  and 
distinct  from  each  other.  They  may  after  a  time  cease  t«  enlarge,  und  reiuiud 
permanently  wtthont  further  change,  but  more  commo»»ly  alter  continuing  in 

this  state  a  variable  time  they  soften* 
The  inflanmiation  then  extends  u> 
the  surrounding  tissues,  imil  the 
glands  become  adheretkt  to  neigh- 
bouring parts,  and  finally  to  the 
skin.  Several  glands  may  thus 
become  fused  together,  forming  a 
large  indurated  and  nodulated  masa 
(Fig.  424).  Suppuration  takes 
ph^e  slowly,  and  the  ^kin  lMK?i>mes 
thin,  blue^and  undermined*  Finally, 
it  gives  way  by  a  ^mall  openiog» 
and  curdy  pus  is  discharged,  mixe<l 
with  the  debris  from  the  softened 
cheesy  matter  ivoni  the  gland.  The 
discharge  may  continue  f<jr  weeka 
or  mtiuths,  being  kept  up  }iiirtly  by 
the  uradual  expulsion  of  thea-maim* 
of  the  degenerated  gland,  and  partly 
by  Llir  thinned  and  undcnnined  skin  being  too  fi^eble  to  take  any  pan  in 
healthy  repair.  The  opening  may  close  for  a  time,  bursting  open  and  dis- 
charging agaiu  at  intervals.  In  other  oaaea  the  thinned  skin  perishes^  and 
the  reinainj«  of  the  glnnd  may  l»e  exposed  as  a  reddii«h-grt)y  or  fleshy  maM 
protruding  in  the  midst  of  the  sore,  When  thest*  sort^  finally  heal,  they  leave 
thin  blur-  Hratricc'K  tdtimately  forming  irregular  puckennl  scnni. 

Pathological  Anatomy, — A  l>  mpbatie  i^Hand  atfecteil  by  a  simple  chronic  ' 
inti;  )  i^n^xfth  IK  often  i'ularged  to  many  times  it*  normal  sisttf.     It  is 

ilBu     ^  upmpje  than   natural,  ami  of  a  grey  or  dull  pink  colnur.     The 

oanstjtt^'oce  varit^  \  in  many  cjises  the  gland  im  tH>fter  than  nainral,  but  not 
afioomnionty  i<  is  induralod,  iig  (he  result  of  thickening  i»f  the  tral)eculm  and 
oapsnfe  and  of  Uie  meshes  of  the  retiform  connective  tissue. 

V''  w  of  glands  thus  afi'ected  shuws  a  great  iuc]\»ise  in 

tht  ^     /  i  not  only  in  the  follielts  of  the  gland,  but  also  choking 

the  tjmph'Sinnses.  Amongst  the  nvw  corpustlea  larger  i^ells  are  found  many 
timet  the  nize  of  a  lymph-corpU8i*le,  and  aiipan^ntly  dcVL'lo|K»d  from  them,  aa 
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mil  intermediate  Tarieties  are  found  between  the  two  forms.  The  flattened 
cells  covering  the  trabecnl®,  and  lying  on  the  meshes  of  the  reticulum  of  the 
gknd,  pn^ferate,  and  may  sometimes  be  recognized  forming  a  coarse  network 
amongst  the  lymphoid  corpuscles.  At  first  the  gland  is  more  vascular  than 
natmal,  bat  from  the  pressure  of  the  accumulated  cells  the  vessels  soon  become 
obliterated,  and  non-vascular  areas  are  formed. 

By  nak^-eye  examination  alone  it  may  be  difficult  or  impossible  to  decide 
whether  the  condition  is  one  of  simple  chronic  inflammation  or  of  an  early 
stage  of  tuberculous  disease.    The  first  definite  evidence  of  the  latter  is 
Qsoally  the  presence  of  grey  or  yellow  tubercles  dotted  about  in  the  gland 
tiflsae.    We  have  already  seen  that  the  tubercle  is  commonly  deposited  in 
«:iaada  already  chronically  inflamed ;  if,  however,  the  gland  is  affected  secon- 
darily to  a  tuberculous  disease  of  the  region  from  which  it  receives  its  lymph, 
it  is  probably  tuberculous  from  the  beginning.     Small  caseous  points  soon 
appear,  and  these  may  gradually  increase  in  size,  and  coalesce  till  the  whole 
{rland  becomes  a  uniform  caseous  mass  still  enclosed  in  the  capsule,  which  is 
often  considerably  thickened.    The  caseation  may  terminate  the  process,  the 
cheesy  mass  remaining  dry  and  encapsuled  without  further  change.     In  other 
aces  it  is  followed  by  a  deposit  of  lime  salts,  and  the  diseased  gland  forms  a 
hard  calcareous  mass.    These  formations  most  commonly  occur  in  the  glands 
of  the  abdomen  and  thorax.    In  superficial  glands  the  caseation  is  more  com- 
monly followed  by  softening  of  the  cheesy  mass,  which  breaks  down  into  a 
diick  fluid  not  unlike  clotted  cream.    The  softening  is  accompanied  by 
inflammation,  and  the  slow  formation  of  pus  in  the  tissues  round  the  gland, 
tbe  capsule  gives  way  at  the  most  superficial  part,  and  the  fluid  gradually 
ipproaches  the  surface.    The  chronic  abscess  thus  formed  is  very  slow  in 
(«rforating  the  skin,  often  undermining  it  for  some  distance  before  finding  an 
*tiit.     Microscopic  examination  in  the  early  stages  shows  the  usual  structure 
of  tubercle ;  small  non- vascular  areas  are  seen  consisting  of  giant  cells,  epithe- 
lioid cells,  and  lymphoid  corpuscles. 

The  caseation  commences  in  the  non-vascular  spots,  and  gradually  extends. 
The  trabeculse  disappear  last  in  the  caseating  process.  In  a  considerable  pro- 
portion of  cases  the  tubercle  bacillus  can  be  found  in  the  cheesy  glands.  The 
ioftened  caseous  product  of  tuberculous  lymphatic  glands  has  long  been 
believed  to  be  a  source  of  general  infection,  the  fine  gi'anular  dehru  entering 
the  circulation  and  lodging  in  distant  parts,  and  there  causing  the  growth  of 
mbercle.  Koch's  discovery  of  the  bacillus  of  tubercle  showed  that  in  these 
cues  the  bacilli  or  their  spores  are  the  actual  infective  material.  This  general 
infection  when  it  does  occur  is  however  merely  an  accidental  occurrence,  the 
TMt  majority  of  patients  who  suffer  from  caseating  lymphatic  glands  escaping 
vith  nothing  more  than  the  local  disease. 

In  whatever  way  occurring,  inflammation  of  the  lymphatic  glands  always 
causes  obstruction  to  the  flow  of  lymph  through  them,  and  if  the  whole  or 
the  greater  part  of  the  glands  of  a  limb  be  affected,  oedema,  often  of  a  solid 
rr<aracter,  may  occur  in  the  parts  from  which  they  receive  their  afferent 
lrm{4iatic  vessels. 

The  Diagnosis  of  tuberculous  disease  of  the  lymphatic  glands  is  rarely 
attended  with  difficulty.  From  simple  chronic  injiauunation  the  distinction 
XQSj  in  tbe  early  stages  be  impossible  ;  but  the  progressive  enlargement  and 
liie  occurrence  of  softening  will  usually,  sooner  or  later,  reveal  the  nature  of  the 


DISEASES    OF   THE   LYAfPHATlC    SYSTEM, 


From  Ujmpfmdmoma  the  distinctioE  is  likely  to  be  difficnlt  only  when 
a  aingle  j^roap  of  plands  is  affected.  Under  these  circomstances  the  rharacter 
of  the  glandolar  enlargement  is  usually  sufficiently  distinct! v^e.  In  tuberculous 
dieease  the  glands  rarely  reach  a  large  size  before  sof teningr  occurs,  and  aa  the 
reaolt  of  surrounding  inflammatory  changes  the  individual  glands  l>eoonie 
adherent  to  one  another  and  to  the  surrounding:  strnctnres  ;  in  jyinphadenoma 
the  individual  planda  oft^n  reach  a  large  size,  whilst  still  showing  no  evidence 
of  softening  and  no  tendency  to  become  adherent  to  one  another  or  tf»  the  portii 
around.  The  diagnosis  of  a  mass  of  tuljerculous  glands  frum  a  mrcornatmm 
^owth  is  usually  easy. 

Treatment* — In  the  treatment  of  chronic  intiammation  of  lymphatic 
glands  the  first  emleavour  of  the  Surgeon  should  be  to  remove  any  source  of 
irritation  which  may  be  present.  Thus,  in  the  case  of  the  neck,  sjiecial  atten- 
tion mnst  be  paid  to  the  condition  of  the  throat  and  teeth  ;  the  removal  of 
enlarged  tonsils  and  the  extraction  of  decayed  teetli  being  often  followed  by 
rapid  disappearance  of  the  glandular  swelling,  i'hronic  suppumtion  in  the 
middle  ear,  pediculi  capitis  and  eczema  of  the  scalp  must  if  preR^nt  rea.nve 
Appfopriate  treatment.  In  many  cases,  however,  no  local  source  of  irritation 
can  be  detected,  and  the  Surgeon  is  in  doubt  whether  the  glandular  enlarge- 
ment is  tuberculous  or  not.  Under  these  circnmstances  constitutional  triMit- 
ment  may  be  given  a  fair  trial.  Sea-air  and  a  course  of  cod-liver  oil,  (*i»ni- 
bined  if  need  be  with  steel  wine,  or  the  syrup  of  the  phosphate  of  iron,  will 
cdlen  prove  most  beneficial.  Local  applications  are  rarely  needed,  but  some- 
times methodical  friction  with  iodine  or  iodide  of  potassium  ointment*  or 
[minting  the  part  with  tincture  of  iodine  will  aid  absolution. 

Should  these  methrxls  of  treatment  faiL  the  probability  is  great  that  the 
glauds  are  actually  tuberculous,  and  in  favourable  cases  eicision  may  be 
praclised  before  they  have  become  so  adherent  as  to  make  complete  removal 
impracticiible.  By  this  treatment  the  Surgeon  hopes  to  avoid  disfigurement  by 
irregular  cicatrices,  to  diminish  the  tendency  of  the  disease  to  spreml  to  ueigli* 
bonring  glands,  and  possibly  to  prevent  general  tulierculous  infection.  The 
most  favourable  oaaes  for  excision  aix?  thosi^e  in  which  only  a  single  group  (»f  I 
glands  is  affected  and  is  still  freely  movable  on  the  parts  around. 

Such  a  condition  is  frequently  met  with  in  the  submaxillary  region  and 
poiterior  triangle  of  the  neck,  and  in  the  axilla.  Incisiuns  in  the  neck  lihoatd 
be  made  us  far  as  possible  in  the  natural  folds  of  the  skin  of  the  part,  the 
moat  frequently  usfftil  iK^ing  those  made  punitlel  to  tlie  l)order  of  the  lower 
jaw  and  along  cither  border  of  the  8ttTno-m»wtoid.  The  op4»ration  oft<*n 
resolves  itaelf  into  a  much  more  extensive  dinisection  than  whs  anticipated,  and 
important  veaiels  and  nerves  in  the  neck  are  often  freely  expoaed.  The  internal 
jagular  vein  \*  particularly  likely  to  be  wounded,  and  in  removing  glands  from 
the  posterior  triunglr  the  spinal  accessitry  nerve  mnst  be  caa'fully  preMfred. 

Complete  excision  ij^  often  possible  evi^n  thongli  the  glands  have  eftenairely 
aoftened«  The  operation  is,  however,  nccewirily  more  dilTicult  on  iicconnt  of 
the  inflftined  condition  of  the  surrounding  tissues.  Great  care  must  be  taken 
to  keep  close  to  the  caj)sule  of  the  gland  during  its  removal  lest  important 
ftmetnree  be  wuundtd.     If  the  gland  t*annot  be  '    •  1y  removed  it  ahoald 

ha  icraped  out  as  thoroughly  as  ptj^ible  with  a  ^  n  (Fig.  *J6,  Vo).  Lh 

Rren  under  theae  citi:amatiinoea  complete  primary  union  of  thi^  wound  tnay 
Ite  aimed  at. 
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In  some  cases  a  softened  gland  may  convenientlj  be  treated  by  the 
following  simple  method.  The  gland  is  steadied  between  the  finger  and 
tbamb  of  the  left  hand,  and  a  punetui'e  made  into  it  with  a  scalpel  about 
a  qoarter  of  an  inch  in  width.  A  probe  may  then  be  passed  along  the 
scalpel,  so  as  to  serve  as  a  gaidc  to  the  opening  in  the  capsule.  The 
icalpel  is  then  withdrawn,  and  a  small  sharp  spoon  passed  along  the  probe 
into  the  gland.  By  forcibly  squeezing*  the  gland  and  scraping  with  the 
spoon,  the  whole  of  its  caseous  contents  can  usually  be  removed  without 
difficalty.  A  very  fine  drainage-tube  may  be  inserted  for  a  few  days,  after 
whidi  healing^  will  probably  take  place  without  difficulty.  The  results  of 
this  little  operation  are  very  much  better  if  strict  antiseptic  precautions  are 
obKTved  ;  for  if  the  cavity  becomes  filled  with  decomposing  discharges, 
trooblesome  diffnse  suppuration  in  the  areolar  tissue  may  follow.  Iodoform 
or  salicylic  wool  forms  the  best  dressing  in  most  cases.  If  several  glands  lie 
close  toother,  it  is  sometimes  possible  to  scrape  more  than  one  from  a  single 
opening  in  the  skin.  The  scars  left  after  this  mode  of  treatment  are  very 
liight. 

In  many  cases,  however,  a  superficial  abscess  has  already  formed  when  the 
cue  first  comes  under  treatment.  The  abscess  must  then  be  freely  opened  and 
icraped  and  the  edges  of  the  incision  held  apart  with  blnnt  hooks.  By  care- 
fal  examination  a  small  track  will  now  often  be  found  passing  throngh  the 
deep  fascia  to  the  caseous  gland  which  lies  beneath  it.  The  track  must  be 
lafficiently  enlarged  to  allow  the  diseased  gland  to  be  thoroughly  scraped  away 
vith  a  sharp  spoon.  This  procedure  is  most  important  for,  as  Teale  has 
pointed  out,  if  the  superficial  abscess  only  be  opened  the  primary  cause  of 
it  itill  remains. 

The  sinoses  and  ulcers  left  by  the  bursting  of  chronic  glandular  abscesses 
most  be  treated  by  free  scraping  and  disinfected  with  chloride  of  zinc  (40 
grains  to  the  ounce)  and  iodoform.  All  blue  undermined  skin  should  be  cut 
ivay  with  scissors,  as  it  delays  healing  and  is  itself  useless  for  any  pmposes  of 
repair.  In  the  case  of  extensive  sinuses  in  the  neck,  there  is  no  doubt,  as 
Tn^ves  has  especially  urged,  that  the  constant  movement  of  the  part  delays 
healing.  Sufficient  rest  is,  as  a  rule,  obtained  by  a  firmly-applied  wool 
dmnn^,  but  the  use  of  a  leather  collar  may  sometimes  be  helpful. 

IiTMPHADSNOMA. 

This  disease  has  already  been  described  in  the  Chapter  on  Tumours  (Vol.  I., 
p.  1029;,  and  but  little  remains  to  be  said  concerning  it.  When  the  disease 
i  ^iparently  limited  to  a  single  group  of  lymphatic  glands,  the  question  of 
Uieir  removal  often  comes  before  the  Surgeon. 

If  the  tumour  be  large  and  single,  or  composed  of  an  agglomeration  of 
anltiple  masses,  and  so  situated  that  it  can  be  taken  out  with  safety,  its 
Rmoval  is  proper,  and  should  be  practised.  I  have  several  times  removed 
jirge  lymphadenomata  from  the  axilla  and  upper  part  of  the  neck  with  great 
advantage.  Even  when  the  disease  is  multiple,  single  large  masses  that  are 
vcrces  of  special  trouble  should  be  dissected  out.  In  one  such  case  a  tumour, 
vticb  was  as  large  as  a  man's  fist,  was  removed,  in  University  College  Hospital, 
from  the  axilla.  The  patient,  a  delicate  woman,  had  a  group  of  similar 
povihs  in  the  neck,  which  had  remained  stationary  for  twenty  years. 

VOL.  IL  B 
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The  operation  should  not  be  undertaken  when  the  patient  is  very  weak  or 
anaemic,  more  especially  when  there  is  persistent  elevation  of  temperature. 

The  accompanying  figure  (Fig.  425)  from  a  patient  under  the  care  of 
Christopher  Heath  is  a  good  illustration  of  the  appearances  produced  by  this 
disease  when  affecting  the  glands  at  the  root  of  the  neck. 

With  the  exception  of  lymphadenoma,  the  lymphatic  glands  are  singularly 
exempt  from  the  growth  of  primary  tumours.     Round-celled  sai'coma  is  said 


Fig,  425«-Lyiiipliaden<>ina  of  (> lauds  at  Hoot  of  the  N'eck. 


to  be  met  with  occasionally,  but  it  is  probable  that  some  of  the  tumours 
formerly  described  under  that  name  would  now  be  classed  as  lymphadenomata. 
Secondary  tumours  are,  however,  extremely  common.  All  forms  of  cancer 
tend  to  affect  the  glands  at  an  early  period  of  their  growth.  Round-celled 
and  melanotic  sarcomata  also  ^qnently  give  rise  to  secondaiy  tumouiv  in  the 


glands 
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VSNOUB    THROMBOSIS. 

Thrombosis  or  coagulation  of  the  blood  in  the  vessels  during  life  is  very 
common  in  the  veins. 

Causes. — The  exact  nature  of  the  process  of  coagulation  of  the  blood  is 
still  far  from  being  fully  understood.    The  View  generally  entertained  at  the 
present  time  is  that  fibrin  does  not  exist  as  such  in  the  blood,  but  is  formed 
fn>m  two  substances,  fibrinogen  and  fibrin-ferment.     The  fibrinogen  is  con- 
tained in  the  blood-plasma  in  solution.     The  fibrin-ferment  is  not  supposed 
to  be  present  in  a  free  state  in  the  blood  as  it  circulates  in  the  body,  but  is 
liberated  from  some  of  the  colourless  corpuscles  under  certain  conditions. 
Blood,  in  contact  with  the  walls  of  vessels  which,  to  use  Cohnheim's  expres- 
•iun,  are  in  a  state  of  **  physiological  integrity,"  shows  no  tendency  to  coagulate, 
bat  whi'n  it  is  brought  in  contact  with  dead  matter  clotting  takes  place.     In 
tbe  8ame  way,  if  the  integrity  of  the  vessels  is  damaged  by  disease  or  injury 
Dbrin  becomes  deposited  at  the  damaged  spot.     The  presence  of  free  ferment 
in  the  blood  may  also  cause  coasfulation  in  the  living  body.     Kohler  has 
sftown   that   if  a  sufficient  quantity   of  fibrin-ferment    be    experimentally 
iatrodnced  into  the  blood-stream,  rapid  coagulation  will  take  place,  even  in 
contact  with  healthy  vessels.     If  a  smaller  quantity  is  injected  there  is  severe 
febrile  disturbance,  but  thrombosis  does  not  take  place,  the  inflaence  of  the 
healthy  walls  of  the  vessels  being   then  supposed  to  be  sufficient  to  arrest 
roic^lation  until  the  ferment  is  eliminated  from  the  blood.     Other  substances 
have  been  shown  to  be  capable  of  causing  extensive  coagulation  in  the  living 
T«*el3.     Thus  Wooldridge  showed  that  a  phosphorized  fat  known  as  lecithin, 
which  may  be  obtained  from  the  lymphatic  glands,  testis,  brain,  and  other 
lisiQea,  caases  rapid  coagulation  and  death  from  cardiac  thrombosis  if  injected 
iato  the  blood-stream.     On  the  other  hand,  if  peptones  be  injected  into  the 
i^ood-6tream  during  life,  blood  drawn  shortly  afterwards  fails  to  coagulate. 
rbfc«e  observations  show  that  the  coagulability  of  the  blood  may  be  directly 
mfluenced  by  the  admixture  of  various  foreign  substances  with  it. 

Retardation,  or  arrest  of  the  blood-stream,  acts  as  a  powerful  predisposing 
cMHe  of  thrombosis.  These  conditions  apply  equally  to  all  vessels,  whether 
irterif.'ji,  capillaries,  or  veins,  but  we  have  to  consider  them  here  in  reference 
to  the  veins  only. 
The  causes  of  venoust thrombosis  may  be  thus  classified  : — 
1.  Chanji^es  in  the  condition  of  the  wall  of  the  vessel  due  to  {a)  injury  ; 
ih)  mflammation  ;  (r)  degeneration. 
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2.  Altered  conditions  of  the  blood  in  which  there  is  soppoaed  tc>  be  ii 
llbemti(»tj  of  thf*  ferment, 

8.  KetAriiation  or  arrest  of  the  blood-stream  :  doe  to  {a)  diminished  t*M  a 
Uf^^i  (h)  pressnre  on  the  vessel;  (r)  intermption  of  its  continuity  j 
{d)  ohatructi<ni  hy  a  tliromhiig  due  to  any  of  the  preceding  causea. 

L  Changes  in  the  wall  of  the  Teasel. 

<i.  Injury ^ — Tlie  ellect  of  any  gcvcre  injnry  to  the  coats  of  n  vein  is  either  to 
extinguish  the  vitality  of  the  injured  parts  or  eo  far  to  diminish  it  that  the 
reflBel  wall  behaved  towards  the  blood  as  a  foreign  body,  and  a  e*mpiliim  i« 
formed  on  the  damaged  part  jojst  as  it  would  \^  on  a  piece  of  wire  intn.KhiiHMl 
into  the  vein.  A  vein  is  occasionally  penetrated  by  a  foreign  body,  as  wh<*n  a 
ligature  is  a^'ciilrntally  passed  through  it  in  tying  a  o<iritiguous  artery.  Under 
them*  ciixniinstances  a  dot  will  quickly  fonn  upon  the  foa*ign  body. 

h.  Inflammation. — It  baa  already  been  pointed  out  in  the  Chapter  on 
Inflammation  that  the  most  essential  feature  of  the  process  is  a  diminished 
vitality  of  the  affected  part  to  a  degree  short  of  actual  death.  If  tin? 
inflaaimatiou  is  Nufficiently  intense  the  wall  of  an  inflamed  vein  l>chavi^« 
towards  the  contnined  blood  as  if  it  were  dead  matter,  and  coagulation 
consequently  takes  place.  Thrombosis  thus  forms  a  marked  feature  of  all 
forms  of  phlebitis.  The  causes  of  inflammation  of  veins  will  lie  dc^Tituni 
later  on  (see  I*hlebiti8), 

f.  tkgefwaimn. — ^Deireneration  of  the  coats  is  less  marked  in  the  vein** 
tlian  in  the  arteriei*.  In  varicose  veins,  the  middle  coat  is  greatly  thickened 
by  the  growth  of  fibroid  tissue,  and  calcareous  plates  are  sometimes  met  with 
in  it ;  but  the  endothelial  lining  is  usually  intact,  and  consequently  thromlKisiii 
comparati%'ely  seldom  takes  platje  m  a  consequence  of  this  alone. 

*i«  Altered  Conditions  of  the  Blood. — The  exact  nature  of  the  changea  . 
of  tlie  blood  timt  |>rf'di«po8e  to  thrombcisis  is  very  imi)**rfectly  known.     Tho 
experiments  l»eforc  alluded  to  show  that  an  excess  of  free  ferment  in  the  blood 
may  act  as  a  jK»wcrf  ul  predisposing  cause,  or  even  the  sole  cause  of  eoagtdft* " 
tion.     In  septicsemia,  pyaemia,  and  many  other  acute  febrile  diseases,  there  is 
CO!  !'*  destruction  of  »  ,  and  very  prubaUy  in  this  way  ferment  | 

h  \\  .  and  it  is  well  kn  thrc»ml)OsiM  is  common  in  these  sffec*  j 

tions.  The  merv  cxcees  of  white  corpuscles,  such  as  i«  oliserved  in  Unico- 
crythiemia.  does  not  seem  to  predispose  in  any  great  degn*e  to  thrombuiis, 
Koch  has  obsened,  in  pyemia  experimentally  induced  in  animals*  thnmiboeia  I 
of  amall  vessels  apparently  originating  in  the  plugging  of  the  channel  by 
microscopic  or^iniKnm,  and  possibly  some  such  cimdition  may  be  present  in 
some  ca8t«  of  vennug  thrum Ixtsis* 

8,  Betsrdstion  of  the  Blood-stream, — Perfect  rest  of  the  blixKl  when  i 
withdrawn  from  the  tn^dy  delays  coagulation,  and  free  moreoitnt  hastens  it. 
It  n  iff  [fvose  that  "ion  or  arrest  *tf  the  flow] 

CAn  act  lubtmis.  ,  however,  is  more  certain 

thsn  that  it  doi.ii  form  one  f»f  the  most  important  i^auses  of  coagulation  in  thu  j 
living  vessels*  It  may  act  in  various  waj-s.  Fimt,  if  th*^  arrest  of  the 
eirculalion  be  complete  and  of  sufficient  duration,  the  vital ity  of  the  pan  will 
suffer  until  the  xi^f^h  come  to  act  as  foreign  bodies  and  coagulation  take*  ] 
place.  Sei'onilly,  if  a  part  of  the  vein  is  already  diseased  or  injured,  the 
retardation  of  the  blood-stream  will  favour  the  adhesion  of  the  v»hito 
oorpuidcs  to  the  unboslthy  toifioe.  which  U  tbo  fim  step  in  thromlmis  ^ 
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when  the  blood  is  still  moving.  Thirdly,  if  the  blood  stagnate  for  a  sufficient 
time  the  white  corpuscles  may  perish  from  want  of  oxygen  and  disintegrate, 
thus  liberating  the  ferment  and  inducing  coagulation.  Lastly,  it  is  possible 
that  the  nutrition  of  the  endothelium  may  sulfer  from  arrest  of  the  flow  of 
blood  throojrh  the  vessel  even  when  the  circulation  through  the  surrounding 
tissues  is  sufficiently  active  to  maintain  their  vitality. 

Retardation  or  arrest  of  the  blood-stream  may  arise  (a)  from  diminished 
m  a  iergo.  This  may  be  due  to  want  of  power  in  the  heart  from  old  age, 
bad  nourishment,  exhausting  fevers,  or  to  shock  or  loss  of  blood  from  injury 
or  operation.  Interruption  to  the  proper  distribution  of  the  force  through 
want  of  elasticity  in  the  arteries  acts  in  the  same  way.  Obstruction  of  the 
main  artery  of  a  limb,  or  arrest  of  the  capillary  circulation  in  the  area  from 
which  a  vein  derives  its  blood,  will  in  like  manner  retard  the  venous  flow. 

( h)  Another  very  common  cause  of  retardation  or  arrest  of  the  blood-stream 
in  the  veins  is  the  obstruction  caused  by  the  pressure  of  a  tumour,  or  the  con- 
traction following  chronic  inflammation  of  the  connective  tissue  of  an  organ  : 
examples  of  these  conditions  may  frequently  be  seen  in  the  iliac  veins  pressed 
upon  by  a  pregnant  uterus  or  an  ovarian  tumour,  and  in  the  vessels  of  a 
ciirfaotic  liver  ;  and  it  must  be  remembered  that  a  tight  bandage  may  act  in 
the  same  way. 

{e)  When  a  vein  is  divided  in  a  surgical  operation,  it  empties  itself  and 
becomes  collapsed  as  far  as  the  next  pair  of  valves,  but  above  these  it  may 
remain  full  of  stagnant  blood  up  to  the  point  at  which  another  vein  enters  the 
trunk.  When  a  vein  is  ligatured  in  its  continuity  there  will  be,  in  addition, 
itagnation  of  blood  below  as  far  as  the  next  collateral  branch. 

id)  When  the  circulation  is  too  feeble  to  press  the  valves  back  against  the 
walls  of  the  vessel,  or  when  in  consequence  of  dilatation  they  are  never 
pTiperlj  closed,  but  project  into  the  lumen  of  the  vein,  it  not  uncommonly 
haj^ns  that  stagnation  takes  place  in  the  sinuses  of  the  valves,  and  small 
thrombi  may  thus  form,  which  finally  project  into  the  lumen  of  the  vessel, 
and  by  gradual  increase  may  at  last  close  it  completely. 

Yhm  Procam  of  Thrombosis. — Thrombosis  may  take  place  while  the 
hltfoA  is  mo\ing,  the  lumen  of  the  vein  becoming  gradually  filled  with  the 
coairulum,  or  while  the  blood  is  at  rest. 

The  appearance  of  the  thrombus  varies  with  the  conditions  under  which 
It  is  formed,  much  as  the  coagulum  obtained  by  whipping  blood  differs 
frwn  that  formed  when  freshly  shed  blood  is  allowed  to  coagulate  undisturbed 
u  a  vessel.  The  process  of  thrombosis  has  been  observed  experimentally  by 
Zahn  in  the  veins  of  the  mesentery  and  tongue  of  the  frog.  A  large  vein  being 
chosen,  its  walls  were  injured  by  placing  a  crystal  of  common  salt  near  or 
directly  over  it.  On  watching  the  injured  spot,  the  white  corpuscles  of  the 
passing  blood  were  seen  to  adhere  to  it  until  they  were  heaped  up,  sometimes 
to  sQch  an  extent  as  completely  to  obstruct  the  vein.  If  the  injurious  action 
of  the  salt  had  not  been  very  severe  they  might  break  loose  again  and  pass 
iway  into  the  blood-stream  ;  if  it  had  been  more  powerful  the  corpuscles 
remained  adherent.  After  some  hours  they  were  seen  to  undergo  a  marked 
change.  The  greater  part  disintegrated,  their  outline  being  lost  and  their 
noclu  no  longer  being  recognizable  ;  and  a  fine  granular  mass,  having  the 
^)f«arance  of  freshly-formed  fibrin,  appeared  in  the  place  they  formerly 
ficcopied.     This  observation  is  in  harmony  with  the  view  that  the  liberation 
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of  the  ferment  by  disintegration  of  the  white  corpuscles  plays  an  important 
]iart  in  the  process  of  coagulation.  The  thrombus  thus  formed  was  in  some 
cases  pure  white  in  coIouf,  but  more  commonly  a  few  red  corpuscles  were 
entangled  amonj^t  the  white.  The  more  rapidly  the  plugging  of  the  vessel 
took  plmjo  the  more  red  corpuscles  were  entangled  in  the  thrombus.  When 
coagulation  takes  place  in  a  tcsscI  in  which  the  flow  is  completely  arrested,  tlie 
clot  differs  in  no  respect  from  that  formed  in  blood  drawn  from  the  body.  It 
entangles  in  its  meshes  all  the  corpuscles,  both  red  and  white,  and  presents  the 
fieimiliar  dark  red  colour. 

These  obser\'ation8  explain  the  different  appearances  of  the  thrombus  under 
the  different  (circumstances  in  which  thrombosis  takes  place.  The  clot  formed 
above  an  injury  which  completely  obstructs  a  vein,  as  when  it  is  divided  or 
tied,  is  uniform  in  stnicture,  dark  red  in  colour,  and  at  first  but  loosely 
adherent  to  the  inner  coat  of  the  vessel.  At  a  later  period,  as  in  the  case  of 
a  ligatured  arter}',  it  becomes  denser  in  consistence  from  contraction,  and 
more  firmly  adherent,  and  loses  its  colour  in  consequence  of  disintegnttiou  of 
the  red  corpuscles.  A  thrombus  formed  by  gradual  deposit  from  the  circu- 
lating blood  upon  the  unhealthy  walls  of  a  vein  is  either  white  or  mixed  in 
tint,  according  to  the  rapidity  with  which  it  is  formed.  It  is  firmly  adherent 
to  the  inner  coat  of  the  vein  and  laminated  in  structure.  Microscopic 
examination  shows  it  to  contain  few  red  disks,  but  numerous  white  corpuscles 
which  have  escaped  disintegration  are  usually  found  between  the  laminse. 

As  a  rule  the  thrombi  arising  in  cases  in  which  an  altered  condition  of  the 
blood  is  supposed  to  be  the  cause  of  coagulation  are  white  or  mixed,  the  fibrin 
being  deposited  gradually  on  the  walls  of  the  vein,  starting  from  some  point 
where  from  disease  or  injury  the  endothelium  is  damaged. 

When  a  vein  is  completely  obliterated  by  a  white  thrombus,  the  stagnant 
blood  on  each  side  coagulates,  forming  a  red  clot  adherent  to  the  white.  After 
death  a  further  extension  of  this  red  clot  takes  place.  Thesis  post-itwrhm 
clots  are  recognised  i)y  their  softness  and  by  their  floating  free  in  the  vessel. 

Comil  and  Ranvier  have  supposed  that  in  many  cases  at  least  the  central 
portion  of  a  laminated  clot,  and  not  its  peripheral  layers,  is  the  oldest,  the 
fibrin  having  been  first  deiKwited  on  the  wall  of  the  vein  and  then  separated 
from  it  by  contraction,  though  prevented  from  passing  on  towards  the  heart 
by  the  prolongations  extending  into  the  collateral  branclu's.  This  view,  how- 
ever, seems  far  from  probable.  The  only  appejiraiKce  suggesting  such  a 
process  is  met  with  in  the  riots  extending  from  the  heart  into  the  pulmonary 
artery  in  cases  of  cardiac  thrombosis.  These  aa*  commonly  found  to  fill  the 
vessel  inc<»ni[>letely.  and  often  present  i)erfect  casts  of  the  pulmonary  valves. 
In  these  cases,  howt*ver,  the  coagulation  takes  place  immediately  before  death, 
and  very  probably  the  contraction  in  jwat-moriem. 

The  Fata  of  the  Thrombus  varies  arc(»rding  to  the  circumstances  in 
which  it  is  plared  ami  the  causes  of  its  fonnation.  Thrombi  arising  fn)m 
injury  un<KTg<>  the  same  chanires  ns  those  forming  in  arterit'S  under  similar 
circumstam-es  (Vol.  I.,  p.  11  r»).  The  restoration  of  the  channel  through  a 
vein,  when  the  continuity  of  its  walls  has  not  In^en  intemiptiMl,  takes  jilaco 
more  readily  than  in  similar  (conditions  in  the  arteries.  It  is  i>ossib]e  that  in 
some  ciLses  this  may  result  from  disintegration  of  the  clot,  the  ilf'hris  being 
carried  away  and  lodged  in  the  lungs,  where,  if  non-infective  in  character, 
it  would  cause  no  serious  symptoms.     The  normal  process  of  restoration. 
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bowerer,  is  eflTected  by  the  clot  becoming  infiltrated  by  new  cells  proceeding 
from  the  wall  of  the  vessel,  a<«  in  the  permanent  closure  of  a  divided  vein. 
Xew  vessels  afterwards  penetrate  amongst  these  cells,  and  by  means  of  these 
a  commanicaiion  is  established  between  the  permeable  portions  of  the  vein 
above  and  below  the  clot.  The  channel,  at  firat  small,  gradually  enlarges  by 
absorption  of  the  tissue  through  which  it  passes,  and  thus,  at  last,  the  full 
calibre  of  the  vein  is  restored. 

Sffimmg  and  Dismiegration  are  common  changes  when  the  thrombus  has 
been  formed  in  consequence  of  inflammation  of  the  vein,  or  as  a  result  of  those 
altered  conditions  of  the  blood  which  accompany  septicaemia  or  malignant 
fevers.  It  is  a  very  frequent  occurrence  when  the  affected  vein  leads  from 
a  woand  the  discharges  of  which  are  in  a  septic  state,  or  from  an  area  affected 
vith  some  infective  inflammation,  as  in  acute  necrosis  of  bone. 

Softening  most  commonly  takes  place  in  white  or  mixed  thrombi.  It  com- 
mences in  the  centre  of  the  clot  at  the  part  furthest  removed  from  the  walls 
of  the  vein.  The  clot  if  mixed  becomes  completely  decolorized,  and  gradually 
brttks  down  into  a  creamy  fluid  resembling  pus  in  appearance.  Microscopic 
examination,  however,  shows  that  it  is  not  pure  pus.  In  some  cases  it  is 
composed  merely  of  granular  debris,  no  corpuscles  of  any  kind  being  recog- 
nizable; in  others  a  certain  number  of  pus  cells  may  be  mixed  with  the  debris. 
These  are  white  corpuscles,  which  were  either  contained  in  the  clot  and  have 
escsped  disintegration,  or  have  wandered  into  it  from  the  surrounding  parts. 
In  most  cases  in  which  softening  takes  place,  micrococci  are  found  in  abund- 
ance in  the  puriform  liquid.  The  effects  of  the  process  of  softening  wiU  be 
discussed  immediately. 

Caldientian  of  a  Thrombus  is  of  rare  occurrence.  It  occurs  chiefly  in  the 
snail  clots  that  form  in  varicose  veins  in  the  pouches  behind  the  valves. 
These  calcified  clots  form  small  rounded  bodies,  varying  in  size  from  a  mustard 
seed  to  a  pea,  and  are  known  by  the  name  of  phleboliths. 

XfBsots  of  Thrombosiji. — The  first  effect  of  thrombosis  when  not  arising 
from  obstruction  is  necessarily  to  arrest  the  flow  of  blood  through  the  vein. 
If  a  single  superficial  vein  be  obstructed,  this  may  cause  no  marked  symp- 
toms ;  bat  when  the  clot  is  situated  in  a  main  trunk,  as  in  the  femoral  at  the 
rrotn,  it  causes  gi-eat  oedema  of  the  parts  below.  This  is  commonly  seen  in 
the  so-called  "white  leg,"  which  occurs  after  labour.  If  the  vein  remain 
permanently  obstructed,  the  oedema  may  subside  after  some  weeks  or  months, 
the  collateral  veins  gradually  dilating,  and  the  free  return  of  blood  thus  being 
p^-established.  In  other  cases  the  oedema  diminishes,  but  does  not  completely 
disappear,  the  limb  swelling  considerably  when  in  a  dependent  position. 
When  this  occurs,  the  areolar  tissue  is  indurated,  the  oedema  becorninj^  more 
-  solid"  as  time  goes  on.  The  nutrition  of  the  parts  is  interfered  with, 
and  chronic  eczema  or  ulceration  of  the  skin  from  slight  causes  is  not 
snoommon. 

The  Halation  of  thrombosis  to  inflammation  of  the  vein  is  a  subject  on 
Thicfa  there  has  been  considerable  difference  of  opinion.  Pathologists  in  the 
eifiy  pert  of  the  century  regarded  the  presence  of  a  thrombus  in  a  vein,  except 
when  obviously  due  to  mechanical  causes  arresting  the  flow  of  blood,  as  evi- 
dence of  previous  inflammation  of  the  coats  of  the  vessel.  Some  later  patho- 
logists on  the  other  hand  -have  maintained  that  when  thrombosis  is  found 
asMxaated  with  inflammation  of  the  coats  of  a  vein,  the  latter  condition  is 
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always  secondary  to  the  former.  The  troth  probably  lies  betweea  the  two 
views.  A  vein  may  become  inflamed  as  the  result  of  mechanical  violence,  or 
of  bein^  laid  bare  in  an  opemtion  and  subsequently  exposed  to  the  contact  of 
deeomposinp:  discharges,  or  by  bein«?  implicated  in  unhealthy  ulceration  of  the 
surmundin*;  structures.  In  other  casas  diffuse  inflammation  may  spread  from 
a  septic  wound  in  the  loose  areolar  tissue  surrounding  the  vein.  In  all  thete 
conditions  the  phlebitis  precedes  the  thrombosis.  The  opposite  condition  may 
be  met  with  when  a  vein  has  been  wounded,  and  its  divided  end  filled  with  a 
clot  is  exposed  in  a  septic  wound.  The  clot  then  becomes  impregnated  with 
septic  matter,  and  fresh  coagulation  takes  place  upon  its  proximal  extremity  ; 
sc))tic  disintegration  of  the  clot  follows,  and  the  coats  of  the  vein  become 
inflamed  from  the  contact  of  the  irritating  products  of  the  process.  Thnt  a 
spreading  thromliosis,  followed  by  disintegration  of  the  clot  and  inflammation 
of  the  vein,  may  1x3  set  up.  This  is  a  condition  frequently  met  with  in  py- 
aemia, and  is  especially  common  in  the  infective  inflammation  of  bone  known 
as  acute  necrosis.  In  some  (*ases  of  pyii^mia,  thrombosis,  with  softening  of  the 
thrombus  and  inflammation  of  the  coats  of  the  vein,  is  met  with  in  parts 
having  no  connexion  with  the  original  wound.  Here  also  it  is  only  reasonable 
to  suppose  that  the  irritating  properties  of  the  thrombus  are  due  to  the 
presence  of  the  infective  material  in  the  blood  from  which  it  is  formed. 
Simple  coagulation  of  healthy  blood  in  a  vein  docs  not  cause  acute  inflamma- 
tion of  the  coats  of  the  vessel.  After  the  operation  for  varix  the  vein  can 
often  Ix;  clearly  felt  on  each  side  of  the  obliterated  spot  as  a  solid  cord,  but 
none  of  the  signs  of  phlebitis  are  present. 

The  most  serious  conse(|uence  of  venous  thrombosis  is  Embolism^  or  the 
seiwration  of  a  clot,  and  its  entry  into  the  circulation.  When  the  formation 
of  the  thrombus  has  been  due  to  mechanical  injury,  this  complication  rarely 
takes  pla(;e.  Occtisionally,  however,  after  a  surgical  operation  or  parturition, 
a  large  clot  may  be  dislodged  and  cause  sudden  death  by  obstructing  the 
pulmonary  artery.  If  the  clot  is  not  large  enough  to  obstruct  the  main  tmnk 
of  the  artery,  it  may  lodge  in  a  smaller  branch  and  recovery  may  follow.  The 
following  is  a  typical  case  of  this  kind.  A  man,  aged  51),  had  been  confined 
to  bed  for  some  weeks  with  a  compound  dislocation  of  the  ankle;  the  wound 
was  nearly  healed,  and  he  was  apparently  in  good  health.  He  suddenly  awoke 
from  sleep  with  a  violent  pain,  which  seemed  to  shoot  up  from  hit  leg 
to  his  chest.  There  was  immediately  an  intense  feeling  of  dyspnoea,  althongh 
air  entered  the  lungs  freely;  the  pulse  rose  to  12o,  and  the  action  of  the 
heart  was  violent  and  irregular.  The  symptoms  gradually  subsided,  and  on 
the  third  day  after  the  attack  he  expectorated  a  small  quantity  of  blood. 
Within  a  few  hours  of  the  attack,  the  symptoms  of  obstruction  of  the  femoral 
vein  manifested  themselves.  It  was  slightly  tender,  and  could  be  felt  aa  ii 
hard  cord,  and  great  ccdema  of  the  limb  ap]K'ared.  Some  weeks  after  the 
veins  of  the  opposite  limb  becaiue  plugged  in  the  same  way,  but  no  embolism 
took  place. 

Knbnlism  is  more  conmn»uly  the  result  of  softening  and  disintegration  of 
the  cl(»t.  It  is  ])ossil)]e  that  a  healthy  clot  may  in  this  way  l)e  removetl 
without  i:iviiig  rise  to  any  dclinite  symptoms.  When  the  softening  is  doe  to 
th*  st;i»ti<*  chanires  in  the  throniiiU'j,  or  when  the  clot  is  impregnated  with 
the  products  of  any  infirctive  inflamnmtion  of  any  kind,  the  virulent  frag- 
ments set  up  inflammation  whea*ver  they  lodge,  giving  n'se  to  the  form  of 
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general  infection  known  as  embolic  pyaemia.  The  pathological  effects  of 
simple  and  infective  embolism  have  already  been  described  (see  Pyaemia, 
Vol.  I.,  p.  981). 

A  softening  thrombus  does  not  necessarily  give  rise  to  embolism.  In  the 
common  form  of  so-called  idiopathic  phlebitis,  suppuration  not  unfrequently 
takes  place  round  the  thrombosed  vein,  the  middle  part  of  the  thrombus  is 
wftened,  the  walls  of  the  vein  give  way,  and  the  debris  of  the  clot  are  dis- 
charged with  the  pus  of  the  abscess.  In  these  cases  a  portion  of  the  thrombus 
on  each  side  remains  unsoftened,  and  undergoes  the  ordinary  changes  observed 
in  the  closure  of  a  divided  vessel. 

The  Symptoms  of  thrombosis  are  merely  those  of  obstruction  of  the  vein. 
If  snperficial,  the  vein  can  be  felt  as  a  hard  cord,  with  knot-like  projections  at 
the  situations  of  the  valves.  If  a  deep  vein  is  affected,  there  is  oedema  of  the 
part  from  which  it  comes,  often  with  dilatation  of  the  superficial  veins.  The 
swollen  parts  are  white,  and  pit  deeply  on  pressure.  When  the  coats  of  the 
vein  are  inflamed,  the  symptoms  of  phlebitis  presently  to  be  described  will  be 
manifest. 

The  Treatment  of  venous  thrombosis  depends  entirely  on  the  cause. 
When  it  is  a  part  of  the  pysemic  process,  no  special  treatment  is  of  much 
gervice  ;  when  associated  with  phlebitis,  it  must  be  treated  as  described  under 
that  disease.  CEdema  must  be  treated  by  elevation  of  the  limb  and  careful 
i«odasing  with  an  elastic  or  stocking  bandage.  In  all  cases  perfect  rest  of 
the  part  must  be  maintained  in  order  to  obviate  as  far  as  possible  the  risk  of 
embolism. 

PHTiT.BITIB. 

IxFLAMMATiox  OF  THE  Veixs,  originally  studied  by  Hunter,  has  in  later 
vtars  attracted  the  attention  of  many  distinguished  Continental  and  British 
pathologists,  amongst  whom  may  be  specially  mentioned  Breschet,  Velpeau, 
Cmveilhier,  Arnott,  Henry  Lee,  Tessier,  and  Virchow. 

Causes. — Phlebitis  may  arise  from  injury  of  the  coats  of  the  vein,  from 
inflammation  of  the  tissue  surrounding  it  (periphlebitis)  or  from  the  formation 
of  an  anhealthy  thrombus  within  it.  Each  of  these  causes  may  occur 
•eparately,  but  fre<juently  more  than  one  are  concerned  in  the  process.  In 
«<h€r  cases  phlebitis  is  said  to  be  idiopathic,  which  means  that  the  cause 
cann'>t  he  accurately  ascertained. 

Traumatic  phlebitis  may  be  simple  and  localized,  or  septic  and  spreading. 
The  coats  of  a  vein,  in  the  same  way  as  any  other  tissue,  become  inflamed  if 
«nbjei*ted  to  any  injury  of  sufficient  intensity,  whether  it  be  the  application 
•»f  a  ligature  in  a  surgical  operation,  accidental  mechanical  violence,  or  the 
irtion  of  caustics.  As  the  result  of  the  injury,  a  clot  forms  within  the  vein, 
idh'^rent  to  the  damaged  spot.  If  this  completely  occludes  the  vessel,  it 
eUends  ujjwards  and  downwards  as  far  as  the  blood  in  the  vein  is  stagnant. 
The  inflammation  is  however  limited  to  the  injured  spot,  and  shows  no 
teniiency  to  extend.  Ultimately  the  clot  may  be  absorbed,  and  the 
channel  of  the  vein  restored,  or  the  vessel  may  be  permanently  obliterated 
by  the  j>ro('e88os  already  described  as  occurring  in  arteries  under  similar 
drcnnwtanccs. 

Traumatic  phlebitis  does  not  however  always  run  this  simple  course.  When 
the  discharges  of  the  wound  through  which  the  vein  has  been  injured  are  in 
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a  septic  condition,  and  the  plugj^ed  vein  is  exposed  to  the  direct  contact  of 
putrid  matter,  the  thrombus  may  become  infected.  It  then  softens  and 
decomposes,  and  thus  excites  inflammation  in  the  coats  of  the  vein,  spreading 
beyond  the  part  originally  injured.  Fresh  clot,  which  in  its  turn  decomposes, 
forms  in  the  vein  as  far  as  the  inflammation  extends  ;  and  so  the  proces'i  may 
spread  until  some  part  is  reached  at  which  a  large  vein  joins  the  affected 
trunk,  when  fragments  of  the  softening  clot  are  washed  on,  giving  rise  to  the 
dissemination  of  septic  emboli  and  pyamia.  It  is  this  form  of  spreading 
phlebitis  that  was  formerly  so  common  in  hospital  practice.  The  earlier 
pathologists  regarded  the  spreading  inflammation  of  the  vein  as  the  primary 
cause  of  the  mischief,  whereas  it  is  evident  that  it  is  really  due  to  the  changes 
taking  place  in  the  thrombus. 

Spreading  phlebitis  may  arise  also  without  an  injury  in  the  veins  leading 
from  many  infective  inflammations.  Either  the  trunk  may  be  involved  in 
the  inflamed  area  or  thrombosis  may  extend  into  it  from  the  smaller  veins  and 
venules.  In  either  case  the  clot  becomes  impregnated  with  the  infective 
material,  and  undergoes  changes  of  the  same  character  as  those  just 
described. 

In  some  cases  of  pyaemia  or  septicicmia,  thrombosis  may  occur,  as  has  already 
been  pointed  out,  in  parts  distant  from  the  seat  of  infection,  and  in  these  cases 
the  clot  soft^ens  and  causes  inflammation  of  the  coats  of  the  vessel.  A  possible 
explanation  of  this  phenomenon  is  that  the  blood  contains  before  coagu- 
lation some  noxious  material,  which  causes  the  subsequent  softening  and  dis- 
integration. In  suppf)rt  of  this  theory  is  the  fact  that  micnx^ocici  aR-^  found 
abundantly  in  the  debris  of  the  l)roken  down  clot. 

Diffuse  inflammation  spreading  from  an  unhealthy  wound  along  the  arcolnr 
tissue  surrounding  a  vein  may,  in  some  cases,  give  rise  to  inflammation  of  its 
coats  and  thrombasis. 

In  addition  to  the  above  forms  of  the  disease,  phlebitis  is  frequently  met 
with  without  our  l)eing  able  deflnitely  to  explain  its  mode  of  origin,  and  it  has 
therefore  been  said  to  be  "  idiopathic.*'  This  form  almost  invariably  affects 
one  of  the  large  veins  of  the  lower  extremity,  usually  the  saphena,  but  occa- 
sionally the  popliteal,  femoral,  or  iliac.  Most  commonly  the  vein  attacked  has 
long  suffered  from  varix.  It  seems  to  be  most  frequent  when  erysiivelas  is 
epidemic,  but  the  relation  between  the  two  affections  is  not  pn)ved.  The 
inflammation  extends  to  the  Rurroun<ling  areolar  tissue,  and  may  occasionally 
end  in  suppuration.  The  clot  then  disintegrates,  the  walls  of  the  vein  give  way, 
and  the  tUbris  mix  with  the  surrounding  pus  ;  but  even  when  tliis  happens, 
there  is  but  little  tendency  to  extensicm  of  the  niischirf,  the  disintegrating 
clot  being  shut  off  on  each  side  by  an  adherent  unsoftent*<l  thrombus.  When 
suppuration  does  not  follow,  the  risk  of  disintegration  and  embolism  is  \er\ 
slight,  but  it  does  sometimes  fK'Cur  and  causi*s  deiith. 

Paget  has  jMnnted  out  that  *'  idiojviithic  *'  phk'hitis  <'ommonly  atfc^aing 
the  lung  saphenous,  but  <M'ca.sionally  the  deefxir  veins,  is  not  uncommon 
in  gouty  subjects.  It  may  occur  in  <lifferent  pans  of  tla*  wuiie  vein  at 
the  same  time,  and  is  very  liabk*  to  n'lapses.  He  has  termed  tlu-  affection 
*•  gouty  phlebitis,"  and  believes  that  it  commences  as  a  gouty  inflammation  of 
the  cc«it8  of  the  vein. 

Pathological  Anatomy.— The  coats  of  an  inflamed  vein  are  swollen  and 
rigid,  and  of  a  redder  tint  than  natural  from  injection  of  the  vessels  of  the 
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water  ooafc.  The  surrounding  tissues  are  usually  oedematous.  In  septic  or 
infectiye  phlebitis  the  walls  of  the  vein  are  softened,  and  often  give  way 
(^posite  the  disintegrating  portions  of  the  clot ;  and  wherever  this  happens 
a  c^iUection  of  pus  forms  outside  the  vessel.  The  conditions  of  the  thrombi 
in  inflamed  Yeios  have  already  been  sufficiently  described  (see  Venous  Throm- 
bosis). Microecopic  examination  shows  the  coats  of  the  vein  to  be  infiltrated 
with  small  round  cells  ;  the  endothelium  is  at  first  swollen,  and  if  softening  of 
the  thrombus  takes  place,  is  lost  in  the  disintegrating  clot. 

^jBiptoms. — In  idiopathic  or  gouty  phlebitis  of  a  superficial  vein  the 
^mptoms  are  very  evident.  The  patient  has  usually  suffered  from  varicose 
ineins  before  the  attack.  The  inflammation  is  localized,  usually  affecting  a  few 
iDcheB  of  the  vessel,  and  sometimes  two  or  more  parts  at  the  same  time.  The 
rein  becomes  hard,  swollen,  knobbed,  and  painful,  the  knobs  constituting 
distinct  enlargements  opposite  the  valves,  or  in  the  pouch-like  dilatations  of 
the  varicose  vein.  The  skin  covering  it  assumes  a  reddish  purple  colour,  and 
there  may  be  stifliiess,  or  inability  to  move  the  limb.  There  may  perhaps 
be  no  pain  when  the  limb  is  at  rest,  but  in  some  cases  severe  shocks  of 
pain,  resembling  neuralgia,  dart  along  the  line  of  the  vein.  In  all  cases 
there  is  acute  tenderness  over  the  course  of  the  vessel.  There  is  always  some 
cedema  around  the  inflamed  vein,  but  if  a  single  superficial  vein  is  affected 
tliere  is  but  little  swelling  of  the  parts  that  supply  it  with  blood,  owing  to  its 
frw  communications  with  the  deep  veins. 

When  the  deep  veins  are  affected  the  most  marked  signs  are  deep-seated 
acute  pain  and  tenderness,  with  marked  oedema  of  the  parts  from  which  the 
vein  derives  its  blood.  This  (Edematous  condition  of  the  limb  is  a  most 
important  diagnostic  sign  of  deep-seated  phlebitis  when  the  vein  cannot  be 
felt  (as  in  the  pelvis  for  instance),  and  may  be  the  first  symptom  observed, 
coming  on  either  suddenly  or  gradually.  The  oedema  may  give  rise  to  a  hard, 
vhite,  tense  condition  of  the  limb,  which  pits  on  pressure,  though  in  some 
casei!  the  hardness  is  too  great  for  this,  as  is  seen  in  the  ordinary  ''  white 
Ifg"  following  parturition.  Occasionally  in  deep  phlebitis  the  limb  may 
(oddenlj  swell  to  a  considerable  size  without  there  being  any  subcutaneous 
<sdema.  In  phlebitis  of  the  deep  veins  of  the  leg  and  thigh,  the  calf  of  the 
affected  limb  may  suddenly  enlarge,  with  great  pain  and  much  distension  of 
the  superficial  veins  with  fluid  blood,  but  without  any  subcutaneous  oedema. 
A£  the  inflammation  subsides  the  pain  and  tenderness  disappear  ;  and  if 
saperticiaK  the  distended  vein,  with  its  solid  contents,  becomes  more  clearly 
defined.  In  varicose  veins  complete  obliteration  of  the  vessel  may  take  place, 
the  hard  cord  gradually  diminishing  in  size  till  it  is  no  longer  perceptible.  If 
the  deep-seated  veins  are  affected  the  oedema  continues  long  afler  the  signs  of 
raflammation  have  disappeared,  perhaps  for  many  months,  till  either  the 
channel  of  the  vein  has  been  restored  or  the  superficial  veins  have  enlarged 
•nfliciently  to  carry  back  the  blood  without  difficulty.  If  suppuration  takes 
pUce  in  phlebitis  of  a  superficial  vein,  the  symptoms  are  those  of  an 
ordinary  acute  abscess.  When  the  deep  veins  are  affected,  the  symptoms  are 
ks  clear  until  the  accumulation  becomes  of  sufficient  size  to  give  a  distinct 
lecfle  of  fluctuation.  In  these  cases  there  is  but  little  fear  of  pyicmia,  as 
thff  vein  is  closed  by  a  firm  adherent  clot  on  each  side  of  the  part  in  which 
fappuration  is  taking  place.  After  the  resulting  abscess  has  been  opened, 
however,  spreading  septic  phlebitis,  followed  by  pyaemia,  may  occur  unless 
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proper  antiseptic  precantions  are  taken  to  prevent  it.  The  constitutional 
disturbance  in  this  form  of  phlebitis  is  not  severe  unless  sapporation 
takes  place,  and  even  then  it  speedily  subsides  as  soon  as  the  pus  is 
evacuated. 

The  symptoms  of  spreading  septic  phlebitis  of  the  deep  veins  are  less 
evident,  bein^  (*oncealed  more  or  less  completely  at  first  by  the  unhealthy 
inflammation  taking  place  in  the  part  from  which  the  mischief  has  started, 
and  later  on  by  the  ji^rave  constitutional  symptoms  of  pyiemia  which  speedily 
manifest  themselves.  Pain  and  tenderness  in  the  line  of  the  vein,  with 
cunsidomble  oedema  rapidly  coming  on,  would  lead  to  a  suspicion  of  its 
occurrence.  The  superficial  veins  are  less  commonly  affected,  but  should  they 
be  implicated,  the  symptoms  are  those  of  superficial  phlebitis  just  described, 
differing  only  in  the  steady  extension  of  the  redness  and  pain  up  the  course  of 
the  vein,  and  in  the  presence  of  the  general  symptoms  of  blood-poisoning. 

Treatment. — The  first  point  to  be  attended  to  in  the  treatment  of 
phlebitis  is  absolute  rest  of  the  limb  in  an  elevated  position.  The  importance 
of  rest  in  these  cases  is  twofold  :  first,  to  prevent  pain  and  increase  of  the 
UK5al  mischief;  and  secondly,  to  guard  against  the  danger  that  may  result 
from  the  detachment  of  the  thrombus,  which,  carried  into  the  circulation,  may 
occasion  sudden  death  by  plugging  of  the  pulmonary  artery,  or  more  remotely, 
in  cases  of  septic  phlebitis,  by  pyaemia.  Should  the  affected  veins  be  situated 
in  the  neighbourhood  of  a  joint,  the  limb  may  be  kept  at  rest  by  means  of 
a  well-padded  R|)lint. 

In  simple  or  gouty  phlebitis,  much  local  comfort  is  derived  from  the 
application  of  Extract  of  Belladonna  and  Glycerine,  in  equal  parts,  covered  by 
a  hot  fomentation  and  a  thick  layer  of  cotton -wool  loosely  secured  by  a  bandage. 
iShouhl  this  application  not  be  at  hand,  simple  hot  fomentations  will  afford 
great  relief.  The  constitutional  treatment  must  be  conducted  on  ordinary 
medical  princi))les  in  accordance  with  the  age  and  strength  of  the  patient* 
depletory  measures  always  being  avoided,  and  early  recourse  being  had  to  a 
tonic  or  stimulating  plan.  The  hardness  that  is  often  left  after  the  subsidence 
of  the  inflammation  will  gradually  disappear  without  any  special  treatment. 
If  aMieina  of  the  limb  continne,  the  pressure  of  an  elastic  roller  will  remove  it. 
liut  if  the  oedema  has  been  extensive  and  chronic  the  limb  rarely,  if  ever, 
completely  recovers  its  natural  size. 

If  abscesses  form  they  must  be  treated  by  free  and  early  incisions,  the  meet 
scrupulous  attention  being  paid  to  the  prevention  of  decomposition. 

In  spreading  septic  phlebitis  treatment  is  of  little  avail.  If  a  superficial 
vein  is  affected  it  would  be  justifiable  to  expose  the  vein  above  the  affected 
part  and  remove  a  portion  of  it  to  arrest  the  progress  of  the  disease.  If 
the  de<*p  veins  are  affected  and  the  diagnosis  can  be  clearly  established,  and 
especially  if  rigors  and  other  symptoms  of  blood-poisoning  are  present,  am- 
putation may  give  the  patient  a  last  chance.  This  form  of  phlebitis  is, 
however,  almost  certainly  preventable  by  any  efficient  antiseptic  mode  of 
treating  wounds. 

In  those  cases  in  which  a  similar  condition  is  set  up  in  the  vein  leading 
from  an  area  of  infective  inflammation,  not  septic  in  character,  as  in  acute 
ni^Tosis  of  iMuie,  the  diagnosis  is  almost  impossible  until  it  is  too  late  for 
anifuitation  to  \)c  of  any  service. 
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VARIOOBS    VXINS    OB    VABIX. 

By  Varicose  Veins  or  Varix  is  meant  a  permanent  dilatation  of  the 
veins  with  thickening  of  their  walls.  Varix  must  be  distinguished  from  simple 
dilatation  or  phlebectasis  such  as  arises  from  acute  obstruction  to  the  return 
of  blood,  or  from  the  pressure  of  a  tumour  or  aneurism.  Simple  dilatation 
sabsides  as  soon  as  the  cause  is  removed,  and  it  is  not  accompanied  by  any 
definite  change  in  the  structure  of  the  walls  of  the  veins  ;  varix  is  permanent 
and  is  always  associated  with  degenerative  changes  in  the  coats  of  the  affected 
venel. 

Omumi. — The  causes  of  varix  are  generally  such  conditions  as  induce  more 
w  hapermanmi  or  frequently  repeated  distension  of  the  veins.  Thus,  for  instance, 
itimins  and  habitual  over-exertion  of  a  limb,  by  driving  the  blood  from  the 
deep  into  the  subcutaneous  veins,  may  give  rise  to  distension  of  them ;  so 
also  sedentary  occupations  and  prolonged  standing  tend  to  favour  accumulation 
of  blood  in  the  veins  of  the  lower  extremities.  Any  obstacle  to  the  return  of 
blood  from  a  vein  (as  the  pressure  of  a  tight  garter  below  the  knee,  or  of  a 
tumour  upon  one  of  the  large  venous  trunks),  may  give  rise  to  permanent 
distension  if  it  act  for  a  sufficient  length  of  time.  When  the  vein  has  become 
Rifficiently  dilated  to  render  its  valves  incompetent,  the  tension  of  the  walls  of 
the  veins  is  greatly  increased  by  the  weight  of  the  unbroken  column  of  blood, 
and  the  condition  thus  becomes  aggravated.  In  all  cases  in  which  the  tissues 
are  congested  from  any  obstruction  to  the  return  of  blood,  the  walls  of  the 
Teins  suffer  with  the  other  parts,  and  are  thus  rendered  more  prone  to  de- 
generative changes. 

In  some  cases  the  affection,  or  the  disposition  to  it,  appears  to  be  Jiereditary: 
and  in  many  instances  it  is  difficult  to  recognize  any  cause  except  an  enfeebled 
gnd  relaxed  state  of  the  walls  of  the  vessel,  such  as  is  met  with  in  tall,  debilitated, 
and  phlegmatic  people.  Age  materially  influences  the  occurrence  of  the  disease, 
which,  rare  in  the  earlier  periods  of  life,  gradually  increases  in  frequency  up 
to  middle  age  when  the  tendency  ceases.  In  women,  especially,  the  affection 
is  common — in  consequence,  partly,  of  natural  debility,  but  more  frequently 
from  the  pressure  of  the  enlarged  uterus  during  pregnancy. 

^ocalitj. — The  veins  of  the  skin  and  the  mucous  membranes  are  those 
that  are  most  liable  to  varix.  It  is  most  commonly  met  with  in  the  legs,  and 
more  particularly  in  the  trunk  of  the  internal  saphena.  Simple  dilatation 
may  be  met  with  in  any  of  the  superficial  veins,  as  of  the  chest,  arms,  head, 
n«ck«  hypogastrium,  or  thorax,  but  true  varix  in  these  situations  is  rare.  The 
veins  of  the  anus  and  lower  part  of  the  rectum  are  especially  liable  to  varix, 
M  they  are  but  loosely  supported  by  the  surrounding  parts,  and  are  subject  to 
OTer-iUstension  from  any  cause  that  obstructs  the  hepatic  circulation,  such  as 
cirrhosis  of  the  liver.  The  spermatic  veins  also  often  become  enlarged,  con- 
^icoting  varicocele. 

Tme  varix  is  infinitely  more  common  in  the  lower  than  in  the  upper  part  of 
ibe  body,  owing  evidently  to  the  influence  of  gravity  in  causing  tension  in  the 
more  dependent  vessels.  Dilatation  of  the  veins  at  any  point  above  the  pelvis 
m*ta  in  most  cases  from  the  pressure  of  a  tumour  of  some  kind  upon  tlie  large 
▼enoQS  trunks,  the  superficial  veins  being  enlarged  to  take  the  place  of  the 
deeper  vessels  that  are  obstructed.  This  condition  may  end  in  true  varix,  but 
if  Out  enlai^ement  is  sufficient  to  enable  the  vein  to  carry  the  required  quantity 
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of  blood  easily  there  will  be  none  of  those  changes  of  the  ooaU  which  eon-j 
Bt'itute  true  varix  and  are  the  result  of  abnormal  tension.     The  decp-seate 
veins  that  are  principally  affected  are  the  internal  jugulars,  the  vena  azygos^^ 
and  the  veins  of  tlie  prostate. 

Morbid  Anatomy* — Veins  that  are  simply  dilated  (pldcbccta^is)  differ  from 
trtK'  varJLMs^'  vrirn  in  \mn^  merely  inereasiMl  in  siz^',  withont  any  nlk^nitioo  in 
Rtnicture,   Their  walls  are  thin  and  fiofh^  and  they  collapse  i-eadily*    A  varJcotej 
vein  is  inereajied  in  diameter  and  elongated,  forming  curves  and   bendin^r 
back  on   itself.      Hometimes  the  enlargements  at  particular  poinU  uppi'Arj 
multilocular,  the  vein  forming  a  series  of  curve*  and  dilatations  lying  doeelyj 
pac'ked  tog(^f  lien     The  coat.^  of  the  vein  are  opaqne,  and  thickened  often  to  [ 
Ruch  an  extent  that  the  divirlcd  vessel  istands  open  like  an  artery.     Occ^aaion- 
ally  calcweoUK  fklat^a  are  met  with  in  the  thickened  walls.     On  opening  the  ; 
vein  the  valves  ore  always  found  to  be  insuHicient ;   sometimes  they  have 
diftapf»eaT^f*d  altogether,  and  in  other  ca8£?s  they  form  small  ridges  or  bandg 
projectinjr  from  the  wiilU     When  the  vein  luis  lieen  cut  up  it  will  be  seen 
that   in   some   of    the   p>uch-like   dilatations   tlie    wall    has  become   greatly 
thinned.     The  inner  coat  of  the  vein  apjiears  smooch  and  but  little  altered, 
beyond  being  often  marked  by  longitudinal  striae.     When  the  vein  is  sub- 
cutaueoiis,  the  small  branches  entering  the  trunk  from  the  skin  are  often 
dilated,  and  thi«  condition  may  sometimes  be  traced  here  and  there  into  tit** 
cnti!*,  which  is  thinntMJ  over  the  dilated  vessel.     In  the  wall  of  the  vein  and 
in  its  «hcath  small  diUted  veins  belonging  to  the  vasa  vasornrn  /oe  very 
commonly  observed. 

Microscopic  examination  shows  that  the  thickening  of  ihe  wm  m  .  liiefly 
due  to  u  development  of  denae  fibroid  tissue  in  the  middle  coat.  The  rouscu* 
lar  fibre  cells  are  somewhat  increased  in  numlier,  but  are  separuted  widely 
fn»m  e^di  other  by  the  fibroid  tissue.  The  outer  coat  is  aUo  tiiickeneil  ;  tho 
inner  shows  but  little  change.  In  the  thinned  pouches,  the  middle  tx>iit  k ' 
atrophied,  and  may  have  completely  disap[ieared. 

Appearances  and  Symptoms. ^Varicose  veins  are  tortuous,  dilated,  and 
!^accuhited  ;  they  are  8erj)entine  in  tlieir  course,  and  feel  thick  under  the 
ringer.  When  su|ierficial,  the  disease  is  often  limited  to  one  of  the  largtjr 
veniuis  trunks,  the  smaller  bnmches  not  being  implicated.  Thin  we  commonly 
sec  in  the  internal  saphena.  The  pouch-like  dilatations  may  often  approMch 
very  closely  to  the  surface,  the  skin  being  thinned  over  them,  and  the  blue  tint 
of  the  vein  being  readily  perceptible.  When  the  jmtient  is  erect  the  veins 
l>ecome  more  pr»>minent  and  tense.  In  other  cag»is  the  small  superlicial  veinn 
arti  alTtTtctJ,  appearing  in  the  skiu  as  a  close  network  of  a  purplish-blue  colour, 
causing  much  discoloration  of  the  parts.  Both  sets  of  vessels  may  htf 
implicated*  In  consequence  of  the  incomi)etGnc«  of  the  valves  an  impulse  can 
often  be  felt  even  below  the  knet^  when  the  jmtient  is  made  to  cou^h.  Varix 
of  the  det^p  veins  is  less  common,  as  the  vi«6<'ls  are  better  supported  by  tJw 
Aurronnding  partn.  They  give  rise  to  no  appeaninco  which  can  be  reoigniz^^tl 
daring  Irfe.  Varicojw^  veins  nime  a  sense  of  tension  and  weight,  often  with 
considerable  smarting  or  pricking  |^in  in  the  parts  fVom  which  they  return 
the  blood.  Sometimes  they  may  caus4?  numhnt^s,  <ll"  '  .f  movetnent,  or 
even  some  Io8s  of  power  in  the  nlTected  limb.    Tlu^si  s  are  AggmriiU*«l 

by  exertion,  and  in  deep-seated  vnrix  they  an*  often  very  marked. 
Progress  and  Effeets.^ — VMricof^  veins  never  undergo  spootanooos  cmyt ; 
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when  onoe  formed,  the  condition   is  permanent,  unless  the  vessel  become 
plugged  by  coagalom,  when  it  may  be  obliterated.    The  current  of  blood  is 
then  diverted  into  other  channels,  and  as  a  rule  these  in  their  turn  become 
varicose.    The  main  evil  that  results  from  varicose  veins  in  the  legs  is  the 
change  that  is  slowly  induced  in  the  nutrition  of  the  skin  and  subcutaneous 
ireolar  tissue,  by  the  retardation  of  the  cii'culation,  and  the  interference  with 
the  due  retam  of  blood.     The  parts  from  which  the  vein  derives  its  blood  are 
often  slightly  oedematous.      After    a    time  the  subcutaneous  fat  becomes 
indnrated,  and  the  skin  loses  its  elasticity,  becoming  rigid  and  often  darkly 
pigmented  in  places.     In  consequence  of  the  imperfect  nutrition  of  the  parts 
alceration  frequently  takes  place,  especially  below  the  middle  of  the  leg.    The 
nicer  has  a  great  tendency  to  assume  the  chronic  or  callous  ibrm.     Chronic 
eczema  is  a  frequent  consequence  of  the  congestion  of  the  skin  caused  by 
Taricose  veins.     There  is  another  accident  that  may  occur  as  the  result  of 
varicose  veins  of  the  legs,  viz.,  that  the  varix 
may  give  way — the  vein  may  "  burst "  as  is  gene- 
mlly  said.     In  these  cases,  the  word  "  burst "  is 
ficarcely  correct.     The  varix  does  not  give  way 
sulely  by  pressure  from  within  ;  but  a  process  of 
alceration  goes  on  from  without  by  which  its 
coats  become  weakened,  so  that  at  last  a  pin-hole 
afjerture  forms,  giving  rise  to  profuse  haemor- 
rhage.    The  bleeding  is  often  so  abundant  as  to 
induce  faintness,  and  sometimes  even  death  in  a 
few  minutes.     It  takes  place  in  a  different  way 
fn>m  ordinary  venous  haemorrhage,  the   blood 
coming  chiefly  from  the  cardiac  and  not  from  the 
distal  side,  the  incompetent  valves  not  present- 
ing the  ordinary  obstacle  to  the  downward  flow 
of  blood.     It  is  this  that  causes  its  extraordinary 
copionsness.      In     most    cases    this    so-called 
-  banting  "  is  not  so  sudden  but  that  a  Surgeon 
may  foresee  the  probability  of  its  occurrence, 
IS   it   roost  commonly   takes  place  either  on 
the  sorface  of  an  ulcer,  or  is  preceded  by  induration,  reddening,  and  thinning 
of  the  integuments  covering  the  diseased  vein.    In  some  cases,  however,  the 
varnings  may  be  very  slight.     A   few  years  ago  a  man  was  brought  into 
rniversity  College  Hospital,  who  had  died  in  a  few  minutes  from  hsemorrhage 
from  a  varicose  vein.     There  was  nothing  to  be  seen  on  the  body  but  a  minute 
fiole,  surrounded  by  apparently  healthy  skin.  Water  injected  into  the  vena  cava 
readily  flowed  out  throagh  the  aperture.     On  injecting  the  specimen  and  dis- 
Kcting  it,  a  large  mass  of  tortuous  veins  was   found  (Fig.  426),  hut  the 
hemorrhage  had  come  from  a  small  cutaneous  vein  which  joined  the  varicose 
tmnk.     It  had  been  dilated  to  the  size  of  a  crow-quill,  and  the  cutis  covering 
It  was  thinned.     Varicose  veins  are  very  prone  to  suffer  from  inflammation 
tod  thrombosis.     The   symptoms  are  those  of  phlebitis  already   described. 
The  inflammation  is  usually  localized.     Suppuration  occasionally  takes  place, 
t-flt  spreading  phlebitis  and   embolism    are   rare  complications.      After  an 
ituck  of  phlebitis  the  vein  is  often  obliterated,  and  the  patient  cured  of  his 
4i«icf.fte. 


Fij?.  426. — Varicose  internal  naphe* 
nouK  vein  with  a  iiiece  of  skin 
attached,  n.  A  .small  cutaneous 
vein  dilated  from  which  fatal 
htenioirhage  occurred. 
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Treatment. — This  must  be  conducted  on  two  principles — to  palliate  nod 
to  cure.     The  PalliatiTe  Treatmeiit  consists  in  moderate  «-  "U  exer- 

cised ajwn  the  vcsseli  su  as  to  isnppurt  its  weakeued  timi  u  uts,  and 

thus  prevent  its  further  distension  and  the  pain  occasioned  bj  this,  hs  wi  li  ati 
the  other  consequences — such  as  ccdeum,  induration  and  ulcemtion.  The 
pre&Bure  mu«t  be  applied  very  smoothly  and  evenly,  lest  it  irritate  the  likiu 
and  i*au.se  nlcerfition,  or  produce  di&.tenBiun  of  the  vein  below  the  jmrt  com- 
preswcd.  Vi}V  the  purfKJse  of  compression,  bandages  and  elastic  stuckings  ans 
oomraonly  cnjployed.  The  soft  **  stocking  Imndage  "  is  one  uf  the  most  eoni* 
fortable.  If  an  elastic  gtc»cking  be  used,  care  must  be  taken  that  it  really  fitH 
evenly.  Tliey  are  often  made  tCMj  tight  at  tl»e  upper  part,  Martin  «  iiidia* 
rttbV»er  l^ndage  apph'ed  in  the  same  way  as  in  the  trt^atment  of  the  chn>aic 
lllotT  (Vol.  I.,  p.  ^80)  is  a  moBt  efficient  and  comfortable  mode  of  treatment  if 
the  patient  can  wear  it  without  its  causing  eoseraa.  Elastic  pre^surt.^  b}  mean** 
of  an  india-rubber  band  ai\)und  the  limb,  and  the  application  of  a  truns  iu  XXw 
upper  part  of  the  saphena  vein  as  advised  by  Coll es,  are  mode*  of  treatment 
which  :i  rather  thnn  relieve  the  symptoms. 

If  a  .  I,  the  hoaraorrhaj^e  is  easily  arrested  by  placing  the  patient  on 

his  back  with  tlie  lej?  elevated  and  apply ins^  a  compress  and  bandu;^e.  When 
a  piiticnt  is  in  danger  of  biemorrhage,  he  should  be  advised  to  have  the  veip 
at  onoe  obliterated  ;  and  if  this  cannot  be  done,  it  ahould  he  explained  Ut  bitu 
tbat  if  bleeding  comes  on  he  has  nothing  to  fear,  if  he  lies  on  hii^  back  and 
elevates  his  leg  against  soirje  convenient  object  nearly  to  a  right  angle  with 
his  body»  till  assistance  can  k'  oi»tained.  The  application  of  a  linger  to  iiu» 
bleeding  spot  would  immediaa*ly  arrest  the  hiBmorrhage,  When  deatii 
takes  place,  it  is  while  the  patient  is  foolishly  running  about  to  m*A 
assistance. 

In  certain  cireutnstanees,  it  l)ecomes  necessary  to  change  the  |)alliat4Vc  for  a 
Curative  plan.  This  is  e8|:)eciully  requisite  if  the  varix  be  so  large  aa  to 
cause  much  inconvenience,  or  tt>  give  rise  to  severe  pain  by  its  pressure  oo 
the  nerves  in  its  neighboarhood  ;  or  if  a  varicose  vein  have  bursty  or  bt?  on  the 
point  of  giving  way. 

Whatever  methoil  of  curative  treatment  is  adopted  a  simple  tniunmtic 
inflammation  of  the  vvin  is  caused,  and,  «s  the  result  of  this,  tbronjbvwjis  oi^cnn 
in  the  vein  as  far  as  the  next  bnmch  on  each  side  of  the  part  obliti^raUML 
Finally,  the  thrombus  is  gradually  replaced  by  connective  tissue  and  thus  tlie 
vein  is  reduced  to  a  S4>lid  fibrous  cord.  If  septic  inflammation  occurs  in  the 
wound  around  the  vein  there  is  considerable  risk  that  the  localized  tniuinattc 
phlebitis  nmy  he  converti'd  inio  a  sproadtng  septic  fortn«  Softening  of  tin; 
clot  is  then  u  likely  danger  and  may  lead  to  pymmia. 

By  these  means  the  trunk  of  a  Miricoae  vein  and  the  larger  ma4»ses  of  rarix 
may  be  oc^cluded.  But  can  the  disease  be  cured  by  the  local  obliteration  of 
the  vein  ?  llus  question  I  have  no  hesi tuition  in  answering  in  the  negattie. 
Though  the  trunk  be  nblittnatd,  a  -  '  venona  circulatiuti  U  wt  up,  which 

is  very  apt  in  the  courne  of  a  ffw  m  ^  i^ke  on  a  varicoM!  e^oudttJun»  and 

thus  to  cauiM'  a  return  i»f  the  disease*.  Hut,  though  the  cum  lie  nut  n4lica)f 
much  benclit  may  often  \m  effected  by  removing  varicoH'  knots  that  oocastoii 
pain  or  inconvenience,  or  by  occluding  a  vein  from  which  haemorrhage  hai 
iiccurred  or  is  thrcatt  i  ^  cur. 

Various  plans  for  <•  ng  the  veins  have  been  recommended,  but  bjr 
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far  the  most  efficient  is  the  excision  of  a  portion  of  t/ie  rein  between  two  liga- 
cores.    This  operation  may  safely  be  undertaken  if  any  efficient  mode  of  anti- 
septic treatment  be  adopted.     Without  this  it  is  not  unattended  with  danger 
from  septic  changes  in  the  thrombus  followed  by  pysemia.     Before  the  operation 
the  position  of  the  affected  veins  should  be  marked  on  the  limb  with  an  aniline 
pencil,  whilst  the  patient  is  standing.     This  is  far  better  than  the  application 
of  a  bondage  round  the  upper  part  of  the  limb  during  the  operation,  as  it  is 
inoonreoient  to  operate  when  the  veins  are  distended.  The  limb  must  then  be 
«Ta{q)ed  for  at  least  half  an  hour  in  a  towel  soaked  in  carbolic  lotion  (1  in  20), 
and  finaOj  sponged  with  a  solution  6f  perchloride  of  mercury  (1  in  500).     The 
varicose  vessel  is  then  exposed  by  a  small  longitudinal  incision  about  an  inch 
ID  length.    The  vein  is  next  separated  from  the  suiTounding  tissues,  seized  in 
two  pain  of  forci-pressure  forceps  and  divided.     Each  end  of  the  vein  is  then 
drawn  firmly  out  of  the  wound  and  ligatured  with  fine  silk  or  chromicized 
catgnt.    Finally,  the  two  portions  of  the  vessel  are  cut  off  close  to  the  ligatures, 
any  small  tributaries  entering  them  having  previously  been  tied. 

The  operation  is  repeated  in  as  many  places  as  may  seem  to  be  necessary  to 
ensure  the  complete  occlusion  of  the  diseased  vein.  The  edges  of  each  wound 
may  be  brought  together  by  horse-hair  sutures,  after  which  an  absorbent 
imtiseptic  wool  dressing  may  be  applied  and  left  untouched  for  a  week,  at  the 
end  of  which  time  the  small  wounds  will  usually  be  healed. 

In  some  cases  in  which  the  main  trunk  of  a  vein,  especially  the  internal 
fl4>henoQ8,  is  chiefly  affected,  it  may  be  thought  advisable  to  excise  the  vessel 
more  widely  through  a  long  incision  over  it.  It  is  doubtful,  however,  whether 
this  gives  a  better  result  than  the  removal  of  two  or  three  short  pieces  in  the 
manner  above  described. 

It  not  uncommonly  happens  that  varicose  veins  of  the  lower  extremity 
whii^h  seem  suitable  for  operation  are  associated  with  the  presence  of  an  ulcer 
in  the  lower  third  of  the  leg,  and  the  question  arises  whether  this  complication 
is  a  further  indication  or  not  for  undertaking  the  operation.  Undoubtedly 
the  obliteration  of  the  diseased  veins  favours  the  cicatrization  of  the  ulcer, 
bat  it  is  equally  certain  that  with  efficient  dressing  in  the  recambent  position 
•neb  nlcers  very  rarely  fail  to  heal.  As,  therefore,  the  presence  of  the 
aloer  must  add  to  the  risk  of  septic  contamination  of  the  operation 
v«mnds,  it  is  probably  wise  as  a  rule  to  defer  the  operation  until  the  ulcer 
has  healed.  The  obliteration  of  the  veins  will  then  probably  render  the 
healing  permanent.  If  however  the  operation  be  undertaken  whilst  the 
aloer  is  still  unhealed,  the  latter  should  first  be  thoroughly  cleaned  and 
dressed  antiseptically,  and  the  dressing  may  be  left  undisturbed  until  the 
vtiunds  have  united. 

Before  the  introduction  of  the  antiseptic  treatment  of  >vound8  various  sub- 
cntaneoas  methods  were  employed  for  the  obliteration  of  varicose  veins  : — 

1.  A  simple  but  uncertain  method  consisted  in  the  division  of  the  vein  by  a 
sibcataneous  incision,  followed  by  the  application  of  a  compress  and  bandage. 
?.  At  one  time  the  treatment  almost  universally  employed  consisted  in 
compressing  the  vessel  at  several  points  by  passing  a  hare-lij)  pin  underneath 
:t.  laying  a  piece  of  wax  bougie  over  it,  and  then  applying  a  figure-of-8 
*ntTire  amund  the  pin  and  over  the  bougie.  By  this  means  obliteration  of  the 
vein  was  produced  by  the  pressure  exercised  upon  it,  and  the  })reeence  of  the 
Uagie  prevented  the  ligature  from  injuring  the  skin.    The  pins  were  removed 
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at  the  end  of  a  week  or  ten  days.  This  method  gave  excellent  results,  and  the 
chief  danger  consisted  in  the  possible  transfixion  of  the  vein  by  the  pin, 
followed  by  septic  changes  in  the  thrombus. 

3.  Injection  of  the  varix  with  a  few  drops  of  a  solution  of  perchloride  of 
iron,  as  recommended  by  Pravaz,  was  performed  with  the  object  of  producing 
coagulation  of  the  contained  blood  and  consolidation  of  the  varix.  The  vein 
was  compressed  by  a  tourniquet  applied  above  the  varix  for  at  least  half  an 
hour  after  the  operation,  for  fear  of  embolism.  Local  suppuration  and 
sloughing,  pysemia,  and  even  fatal  embolism,  have  occasionally  followed  this 
mode  of  treatment.  Of  these  older  methods  the  compression  of  the  veins  by 
pins  was  undoubtedly  the  safest  and  most  efficient,  but  at  the  present  day  all 
other  methods  have  been  largely  superseded  by  antiseptic  ligature  and  excision. 
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AXEURISM  BY  ANASTOMOSIS,  AND  NiEVUS.— 
HEMORRHAGIC  DIATHESIS. 


ANXURI8M    BT    ANASTOMOSIS. 

Aii«nrism  \xj  Anastomosis,  or  Cirsoid  Anenrism,  is  a  rare  disease 
of  the  arteries,  in  which  they  become  excessively  elongated,  tortuous,  and 
serpentine  ;  sometimes  they  assume  a  varicose  condition,  being  dilated  into 
snail  sinuses,  and  they  are  always  very  thin-walled,  resembling  veins  rather 
tbin  arteries  in  structure.    This  kind  of  dilatation  of  the  vessels  gives  rise  to 
pulsating  tumours,  often  of  considerable  size,  and  of  a  very  active  and  dangerous 
character.    They  may  be  situated  in  almost  any  tissue  or  organ  of  the  body, 
l«t  are  generally  met  with  in  the  submucous  and  subcutaneous  areolar  tissue, 
and  most  fre<|nently  in  the  upper  part  of  the  body,  especially  about  the  scalp, 
orfoit,  lips,  and  face  ;  but  they  have  been  seen  in  other  situations,  such  as  the 
congac,  and  even  in  internal  organs,  as  the  liver  ;  and  I  have  had  under  my 
care  tomours  of  this  kind  on  the  side  of  the  chest,  nates,  and  foot.     It  will 
generally  be  found  that  the  arteries  leading  to  an  aneurism  by  anastomosis, 
chough  at  a  considerable  distance  from  it,  are  tortuous  and  enlarged,  with 
ihin  and  expanded  coats,  and  pulsate  actively  ;  in  fact,  constituting  that  con- 
dition that  goes  by  the  name  of  Cirsoid  Dilatation  of  the  vessels. 

Aneurisms  by  anastomosis  form  tumours  of  varying  size  and  irregular 
ihape ;  they  are  usually  of  a  bluish  colour,  have  a  spongy  feel,  are  readily 
orjmpressible,  not  circumscribed,  and  have  large  tortuous  vessels  running  into 
and  from  chem  on  different  sides.  Their  temperature  is  generally  higher  than 
that  of  neigh lK)uring  parts  ;  and  a  vibratory  or  purring  thrill,  with  distinct  pul- 
ation,  may  be  felt  in  them.  This  is  synchronous  with  the  heart's  beat,  maybe 
nhjre  or  less  completely  arrested  by  compressing  the  tumour  or  the  arteries 
leading  to  it,  and  returns  with  an  expansive  beat  on  the  removal  of  the 
preasore.  The  bruit  is  often  loud  and  harsh,  but  at  other  times  of  a  soft  and 
t4*jwing  character.  These  tumours  rarely  occur  in  infancy,  but  generally 
make  their  appearance  in  young  adults,  though  they  may  be  met  with  at  all 
periods  of  life,  often  as  the  consequence  of  injury. 

IMagnosis. — It  is  of  importance  to  make  the  diagnosis  between  ordinary 
aneurum  and  that  by  anastomosis.  In  many  cases  the  situation  of  the  tumour 
M  a  distance  from  any  large  trunk,  as  on  the  scalp,  the  outside  of  the  thigh, 
or  the  ^iluteal  region,  will  determine  this.  Again,  the  outline  of  the  tumour  is 
K»  distinct  than  in  true  aneurism  ;  and  tortuous  vessels  will  be  felt  leading 
to  it  from  different  directions.  The  swelling  also  is  doughy  and  very  com- 
pr*»ihle ;  but,  when  the  pressure  is  removed,  the  blood  enters  it  with  a  whiz 
iod  thrill,  not  with  the  distinct  pulsating  stroke  that  is  found  in  aneurism. 
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Tlie  ]mlsatiou,  not  so  forcible  as  in  aneurism,  is  more  heaving  and  expansile. 
The  bruit  is  louder,  and  more  superficial,  sometimes  having  a  cooing  tone. 
By  pressure  on  the  arteries  letiding  to  the  tumour  these  signs  are  usually  not 
entii-ely  arrested,  though  diminished  in  force,  the  blood  entering  it  from  the 
neijifhbouring  parts,  and  in  a  less  dii-ect  way. 

Treatment. — The  treatment  of  aneurism  by  anastomosis  must  depend  upon 
the  size  and  situation  of  the  growth.  When  it  is  so  placed  that  it  can  be 
ligahtred  or  excised,  as  on  the  lip,  or  when  small,  about  the  neck,  face,  or 
scalp,  trunk  or  extremities,  it  should  l>e  removed.  I  always  prefer  the  ligature, 
applied  as  will  immediately  be  described,  as  being  the  safest,  and  upon  the 
whole  the  readiest  mode  of  removing  such  a  tumour.  If  excision  be  practised, 
it  is  necessary  to  be  very  careful  to  cut  wide  of  the  disease  ;  if  it  be  cut  into, 
fearful  haemorrhage  may  ensue,  which  can  only  be  arrested  by  pressure,  and 
which  in  several  instances  has  proved  fatal. 

If  the  disease  be  very  large  and  extended,  as  is  commonly  seen  on  the  scalp,  or 
if  deeply  seatcil,  as  in  the  orbit,  neither  ligature  nor  excision  of  the  tumour 
cain  be  practised,  and  it  becomes  necessary  to  stiirve  it  by  cutting  oft*  its  supply 
of  bU)od.  This  may  Ikj  done  either  by  ligalurimj  the  principal  branches  leading 
to  if,  or  t/w  nmin  trunk  of  the  limb  or  part. 

Simple  ligature  of  the  arterial  branches  leading  to  the  tumour  has  never,  I 
believe,  been  followed  by  success  ;  at  least,  in  ten  recorded  instances  in  which 
it  has  been  had  recourse  to,  the  disease  has  not  in  one  instance  been  cured.  It 
has,  however,  been  successfully  conjoined  by  Gibson,  in  two  cases  of  aneurism 
by  anastomosis  of  the  scalp,  with  incisions  made  round  the  tumour  at  inter- 
vals between  the  principal  feeiling  arteries,  which  at  the  same  time  were  tied. 

The  inai7i  trunk  leading  to  the  tumour  has  been  ligatured  in  a  considerable 
numljer  of  cases.  The  brachial  and  femoral  arteries  have  been  tied  for 
disease  of  this  kind  situated  on  the  extremities,  and  in  some  instances  with 
success ;  but  the  carotid  is  the  vessel  that  has  been  most  frequently  deligated, 
in  consequence  of  the  tumour  being  commonly  situated  on  the  scalp  and  in 
the  orbit.  Wyeth  has  collected  W  cases  in  which  the  carotid  was  ligatured 
for  vascular  growths  above  the  clavicle,  excluding  cases  of  "  intra-orbital 
aneurism."  The  results  have  not  been  encouraging:  of  7:J  cases  in  which  the 
common  carotid  was  tied,  nearly  30  per  cent,  died  directly  from  the  operation, 
and  only  al)0ut  half  of  those  that  recovered  derived  any  benefit  from  it. 
Both  common  carotid  arteries  were  tied  at  varying  intervals  in  U  cases ;  of 
these  2  died,  1  was  cured,  2  improved,  and  the  rest  n^jovered  but  derived  no 
benefit  from  the  ojxjration. 

In  many  of  the  cases  in  which  one  carotid  alone  was  tie<l,  the  disease, 
being  seated  ufMin  tlui  scalp,  was  not  cured  ;  and  it  was  afterwards  found 
necessary  to  have  recourse  to  ligature  of  the  tumour,  to  excision,  and  lo  other 
means  of  removal ;  iiuli»ed,  when  seated  upon  the  scalp,  this  disease  appears 
to  l>e  mon;  intr<ictai>le  than  in  any  other  part  of  the  bo<ly,  owing  probably 
to  the  freeilom  of  the  arterial  supply  from  the  numerous  vessels  that  ramify 
in  this  region.  Hero,  however,  much  benefit  might  be  derived  after  ligature 
of  the  carotid,  by  adopting  the  plan,  sugicested  by  (iibson,  of  tying  the 
fi.»eding  arteries,  and  making  incisions  between  them  down  to  the  bone. 
The  ligatua'  of  the  carotid  has  answere<l  l>etter  for  ])ulsating  tumours  in 
the  orbit,  but  few  of  these  are  true  cirsoid  aufurisms.  (See  Intra-Orbital 
Aneurisms.) 
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N2BVnS. 

This  disease,  under  «rhich  are  included  those  various  affections  termed 
MothT^g  XftrkSy  Erectile  Tumours,  and  Va4Biciilar  Growths,  constitutes 
in  important  and  interesting  section  of  surgical  affections. 

X»vi  are  osuallj  divided  according  to  their  structure  into  two  chief  varie- 
ties: capillary  and  venotis  or  cavernotcs.  Aneurism  by  anastomosis  was 
formerij  included  under  the  name  of  arterial  naevus.  The  simple  capillary 
MBvi  are  composed  merely  of  the  capillary  vessels  of  the  skin  greatly  increased 
in  mxe  and  number ;  the  cause  of  their  growth  is  quite  unknown.  Venous 
or  cavernous  nsevi  are  usually  definitely  circumscribed  tumours,  composed  of 
■paces  lined  with  an  endothelium  similar  to  that  of  the  veins  and  bounded  by 
a  thin  wall.  The  whole  mass  is  bound  together  by  a  delicate  areolar  tissue. 
The  spaces  are  filled  with  dark  venous  blood.  The  arterial  supply  is  usually 
smaU,  and  the  arteries  open  directly  into  the  spaces,  without  the  intervention 
of  capillaries.  In  some  cases,  however,  a  venous  naevus  is  not  clearly  defined, 
but  consists  of  a  mass  of  tortuous,  thin- walled  veins,  surrounded  by  a  con- 
siderable quantity  of  areolar  tissue,  sometimes  contain  iug  fat.  In  fact,  the 
ftructure  of  naevoid  growths  varies  considerably  in  different  cases,  and  the 
various  forms  merge  into  each  other.     (See  also  Angiomata,  Vol.  I.,  p.  1028.) 

Superficial  naBvi  are  divided  into  the  cutaneous  and  subcutajieaus  varieties. 
The  former  are  capillary  in  structure  ;  whilst  the  subcutaneous  nsevi,  although 
QBoally  venous,  are  also  occasionally  found  to  be  entirely  composed  of  a  mass 
of  capillary  vessehi.  The  most  common  condition  is  to  find  the  two  forms  of 
nasvns  conjoined,  the  disease  assuming  the  capillary  form  in  the  skin  and  the 
venous  beneath. 

Aceording  to  R.  W.  Parker,  67  per  cent,  of  naevi  occur  in  female  children. 
TLey  are  almost  always,  if  not  invariably,  congenital.  Cavernous  naevi 
occasionally  appear  in  adult  life,  but  it  is  probable  that  these  are  of  congenital 
origin,  and  commence  active  growth  at  an  unusually  late  period. 

Capillmry  Hmri  appear  as  slightly  elevated  but  fiat  spots  on  the  skin,  of 
a  bright  red  or  purplish  tint,  and  having  occasionally  granular  or  papillated 
frlevatioDSy  with  some  larger  vessels  ramifying  on  their  surface.  They  often 
fprvad  superficially  to  a  considerable  extent ;  they  are  usually  situated  on  the 
(ice,  head,  neck,  or  arms,  but  occasionally,  though  more  rarely,  on  the  back, 
the  nates,  the  organs  of  generation,  and  the  lower  extremities.  They  are 
often  at  birth  very  small,  not  larger  than  a  pin's  head,  from  which  they  may 
§pread  in  the  course  of  a  few  weeks  or  months  to  patches  an  inch  or  two  in 
(^mecer.  In  many  cases  no  inconvenience  results  from  this  disease,  except 
ihe  deformity  it  causes  ;  but  occasionally,  more  especially  when  the  growth  is 
at  all  prominent,  there  is  a  great  disposition  to  unhealthy  ulceration.  When 
bleeding  occurs  from  a  wound  of  the  najvoid  structure  it  is  usually  in  a 
trickling  stream,  and  without  any  degree  of  force. 

▼enous  or  Cavernous  IfsBvi  are  of  a  dark  purple  or  reddish  colour, 
iNially  very  prominent,  and  often  forming  distinct  tumours  of  considerable 
lifcr,  which  may  either  be  smooth  and  ovoid,  or  somewhat  lobulated.  On  com- 
(c^n^  a  growth  of  this  kind,  it  subsides  to  a  certain  extent,  feeling  doughy, 
»f:,  and  inelastic ;  on  the  removal  of  the  pressure  it  fills  again.  In  some 
e»?a.  when  consolidattid  by  inflammation,  or  containing  cysts,  they  cannot  be 
kaened  in  bulk  by  pressure.     These  najvi  are  usually  of  about  the  size  of  half 
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a  walnut,  but  sometimes  much  larger.  I  have  removed  from  the  nates  and 
the  back  some  quite  as  large  as  an  orange.  They  occur  less  frequently  upon 
the  head  and  face  than  the  capillary  form  of  the  disease  ;  most  of  the  instances 
that  I  have  seen  have  been  in  the  lower  part  of  the  body,  about  the  nates, 
back,  lower  extremities,  and  organs  of  generation. 

When  a  venous  naevus  is  purely  subcutaneous,  it  forms  a  soft,  doughy 
tumour,  often  clearly  defined  in  outline.  Its  most  characteristic  feature  is 
that  it  can  be  diminished  by  pressure,  on  the  removal  of  which  it  slowly  fills 
out  again  to  as  large  a  size  as  before ;  it  also  becomes  distended  when  the 
child  screams  or  struggles.  It  is  usually  oval,  smooth,  and  uniform  in  outline. 
Occasionally  the  surrounding  veins  are  bluish  and  enlarged. 

In  rare  instances  a  naevus  may  be  deeply  situated,  and  thus  give  rise  to  a 
tumour,  the  nature  of  which  may  be  very  obscure.  The  difficulty  in  diagnosis 
is  obviously  greater  if  the  tumour  is  noticed  for  the  firet  time  in  adult  life. 
In  University  College  Museum  a  cavernous  naevus  is  preserved  which  was 
removed  by  Christopher  Heath  from  the  temporal  fossa  of  a  man  aged  forty- 
five.  The  tumour  had  been  noticed  for  fifteen  years.  It  had  recently  taken  on 
rapid  growth,  and  before  removal  was  thought  to  be  sarcomatous.  Tliese 
deeply-seated  nrevi  may  sometimes  invade,  or  apj)arently  originate  in,  the 
substance  of  a  muscle. 

Cysts  are  sometimes  found  in  naevi  containing  a  dark  fluid.  They  result 
from  obliteration  of  the  communication  between  some  of  the  spaces  of  the 
naBVUs  and  the  vessels  which  cairy  off  the  blood.  The  tumours  once  sup- 
posed to  be  consolidated  naevi,  with  cysts  scattered  through  them  pontaining 
clear  fluid,  are  now  regarded  as  of  lymphatic  origin. 

Prognosis. — The  natural  history  of  naevi  is  somewhat  uncertain.  They 
are  so  commonly  removed  by  operation,  that  we  have  yet  to  ascertain  what 
becomes  of  them  when  left  to  themselves.  I  have,  however,  seen  several  cases 
in  which  from  various  circumstances  no  operation  had  been  performed,  and  I 
have  been  struck  by  the  tendency  that  there  is  in  the  cutaneous  naevus  to 
disappear.  If  left  untouched,  or  subjected  to  continuous  pressure,  islands  or 
patches  of  white  skin  will  gradually  appear  on  the  reddened  surface.  These 
will  slowly  increase  and  coalesce,  and  then  the  naevus,  becoming  gradually  less 
vascular,  may  in  time  disappear.  Sul>cutaneous  venous  naevi  will  sometimes 
gradually  shrink,  but  the  active  erectile  najvus  is  always  progressive. 

There  is  usually  a  fear  expressed  of  nrcvi,  if  left  without  surgical  interfer- 
ence, leading  to  dangerous  or  even  fatal  haemorrhage.  This  I  have  never 
seen  ;  indeed,  if  the  njevus  ulcerates  its  tissue  hardens,  and  the  vessels  become 
blocked  up  by  coagulum  and  hence  less  disposed  Ui  bleed. 

Treatment. — In  the  treatment  of  naevus,  the  first  |>oint  to  be  determined 
is  whether  the  case  should  be  left  to  nature,  or  whether  (►porative  measures 
should  be  had  recourse  to.  In  deciding  this  we  must  l>e  guided  by  the  sijse, 
situati(m,  and  character  of  the  morbid  growth.  If  it  be  small,  cutaneous, 
and  suiKTficial,  so  situated  that  it  occasions  little  or  no  disfigun*nient,  and  if 
it  show  no  tendency  to  increase,  it  may  be  left  withimt  interference  ;  when, 
as  just  sUited,  it  may  eventually  shrivel  and  dis24p|>ear,  or  beirome  converted 
into  a  kind  of  mole.  In  some  cases  this  proi*ess  may  Ik.'  hastened  by  the 
application  of  tincture  of  iodine  or  liquor  plumbi.  In  other  cases,  again,  the 
najvus,  though  cutaneous  and  superficial,  is  so  widely  diff'used  over  the  8nriFace« 
that  no  attempt  at  its  ninoval  or  destruction  can  be  entertained  with  pmdenoe. 
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Bat,  if  the  nsvQs  be  large,  if  it  be  Bubcutaneous,  if  it  increase  in  size,  or  if 
it  be  80  situated  as  to  occasion  disfigurement,  means  mnst  be  adopted  for  its 
remoTal  by  operative  procedore. 

Operaiiaru  for  the  removal  of  naevi  may  be  conducted  on  six  principles  : — 
1,  to  excite  inflammation  in  them,  and  so  to  produce  plugging  and  obliteration 
of  the  vascular  tissue  of  which  they  are  composed  ;  2,  to  destroy  the  growth  by 
caustics  ;  3,  to  remove  it  by  the  cautery  ;  4,  to  consolidate  it  by  electrolysis  ; 
5,  to  remove  it  with  the  knife ;  or,  6,  to  remove  it  by  ligature.  Each  of 
these  different  plans  of  treatment  is  applicable  when  the  disease  assumes 
certain  forms,  and  affects  certain  situations.  It  will  be  convenient  to  consider 
separately  the  treatment  of  the  cutaneous,  and  the  subcutaneous  or  mixed, 
Tarieties. 

Cvteaaaiui  HflB^us. — A  very  minute  cutaneous  nasvus  can  sometimes  be 
obliterated  by  painting  it  repeatedly  with  contractile  collodion.  Vaccinaiwn 
has  been  extensively  practised,  but  a  nsevus  suitable  for  this  treatment  can  be 
mach  more  conveniently  destroyed  by  other  methods.  A  cutaneous  nsevus  of 
moderate  size  in  such  a  position  that  the  presence  of  a  linear  scar  is  unimpor- 
cant,  is  best  treated  by  excision.  An  elliptical  incision  is  made  around  the 
^rrowth,  and  the  edges  of  the  wound  are  accurately  brought  together  with 
horse-hair  sutures.  If  excision  is  not  practicable  the  nasvus  may  be  destroyed 
by  the  use  of  the  cautery  or  by  caustics.  Paquelin's  cautery  is  very  con- 
venient for  this  purpose  ;  the  fine  point  may  be  drawn  in  lines  across  the 
surface  of  the  growth,  or  numerous  punctures  may  be  made  into  it,  especially 
aroand  the  margin.  After  the  operation  bpric  acid  ointment  or  some  other 
simple  dressing  must  be  applied.  Care  must  be  taken  in  applying  the  cautery 
to  large  nsevi  not  to  use  it  too  freely,  otherwise  troublesome  ulceration  may  be 
caused  by  the  sloughing  of  the  skin.  The  galvanic  cautery  may  be  used  in 
the  same  way. 

r*aastic8  may  very  conveniently  be  used  when  the  naevus  is  small,  very  super- 
ficial, of  the  capillary  character,  with  an  exceedingly  thin  covering  of  cuticle,  and 
fo  situated,  as  upon  the  arm,  neck,  or  back,  that  a  moderate  amount  of  scarring 
i^  of  little  consequence.  Nitric  acid  is  perhaps  the  most  useful.  It  should  be 
well  rubbed  on  by  means  of  a  piece  of  stick.  The  skin  round  the  naevus  may 
be  greased  to  prevent  its  being  accidentally  touched  by  the  acid  ;  and  as  soon 
aft  the  caustic  has  been  sufficiently  rubbed  in,  it  must  be  neutralized  with  some 
rarUmate  of  soda.  After  the  separation  of  the  slough,  the  application  must  be 
repeated  as  often  as  there  is  any  appearance  of  prominent  granulations  spring- 
ing up,  which  occasionally  happens  at  one  angle  of  the  wound,  and  indicates  a 
recurrence  of  the  vascular  growth. 

Acid  nitrate  of  mercury  and  ethylate  of  sodium  may  also  be  used  for  destroy- 
imr  small  cutaneous  nsBvi.  The  ethylate  of  sodium,  which  was  introduced  by 
B.  W.  Richardson,  is  employed  in  the  form  of  the  official  alcoholic  solution. 
It  is  applied  with  a  small  glass  rod,  and  causes  the  separation  of  a  very  super- 
ficial slough  which  leaves  little  scarring. 

The  treatment  of  extensive  "  jx)rt-wine  stains"  on  the  face  is  very  unsatis- 
factory. Linear  scarification  has  been  recommended  by  Balmanno  Squire 
with  the  object  of  causing  obliteration  of  the  dilated  ciipillaries,  and  electro- 
Ijsii  has  been  tried  for  the  same  purpose,  but  neither  method  seems  to  be  of 
much  service. 
•sbenteaeoiui  and  Mixed  ITsBvi. — Excision  when  practicable  is  the  best 
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treatment  for  these  varieties  of  ii^evus.  It  may,  however^  be  rendered  ixnpoesiHIe 
by  the  lart?c  rIjsc  of  the  growth,  or  by  its  pcisition,  as  for  iustauce  in  the  ncif?h- 
bourhootl  of  the  orbit»  whilsl  the  resulting  sear  is  an  objection  to  the  exciuioa 
of  most  napvi  §itttated  on  the  face.  The  most  favourable  vsm^^  for  this  treat- 
ment are  tliose  in  which  the  tumour  is  diBtinctly  cirmmscribed.  It  can  thru 
be  di8se<.led  out  with  but  littlo  risk  of  hcemorrhago  by  kee|>inj2r  carefully  outside 
the  capsule,  for.  us  Pridjifin  Teak*  has  pointed  out,  the  feeding  arteries  are  few 
and  «^miill,  Should  th<'  nan'us,  how^^ver,  be  diflu8e<l  without  any  distinct 
limiting  capsule^  care  should  be  taken  to  cut  wide  of  the  diseajs^?  ;  and  in  such 
caseB,  as  a  rule,  it  is  saft^r  not  U*  attempt  the  operation  unless  the  ^^rowth  is  so 
situatod  that  lia.»niorrhugo  may,  if  necessaiT,  be  readily  eon  trolled  hy  jireasure 
after  the  o|>eratiou.  Excision  is  the  only  wii table  treatment  for  a  mevus  which 
has  become  cystic  or  lipomatons. 

In  cases  in  which  there  is  likely  to  be  much  heemorrba^e,  the  method  of 
excision  recommended  by  I>avies-('oUey  will  lie  found  Tery  useful  Two  long 
hare-lip  pins  or  straight  needles  are  passed  at  right  angles  to  each  other  under 
the  noBvns,  and  beneath  the  projecting  ends  a  piece  nf  fine  elastic  tubing  is 
tightly  passed  so  as  to  surround  completely  the  part  in  which  the  incisions  are 
made.  Fimilly  two  or  more  wire  sutures  are  introduce<l  beneath  the  na?Tijs» 
The  latter  is  then  excised  and  no  bleeding  occurs  until  the  pins  are  removed, 
when  it  ain  be  arrested  by  tighti?ning  the  deep  silver- wire  sutures. 

Eketroh/Kix^  (*r  galranO'ftuncture,  is  best  adapted  t*>  those  I'ases  of  dcup* 
aoati*d  uKvi  in  which  from  tlieir  p<»sition  excision  is  impracticable,  or  to  those 
so  situated  as  to  make  it  important  to  leave  as  little  scarring  as  possible.  The 
operation  is  performed  by  passing  into  the  nasvus  two  needles^  insulatt^d  exct^pi 
for  the  last  quarter  of  an  inch  by  a  coaling  of  copal  vamiah  or  vnlcanii^^ 
and  then  eonneiiing  them  with  a  galvanic  current  from  one  of  the  unlinary 
medical  batteries.  The  current  shoultl  Ik*  strong  enough  to  deeompoio  water, 
and  it  may  be  gradually  increased  and  the  effect  watched.  The  tnmotir 
becomes  hard  somewhat  suddenly,  and  assumes  a  pale  or  almost  white  tint  ;  thb 
is  a  sign  that  enough  has  been  done.  The  moment  th*^  earhest  sign  of  linnlcn* 
ing  appeiirsthe  needles  nhonld  be  disconnc<'ted, and  connected  with  theoppof^ite 
poles  of  the  battery,  so  that  the  needle  w*hich  wag  negative  lH'<!onu*s  positive. 
By  doing  this,  hiemorrhage  is  prevented  when  the  nei*dles  an^  withdrawn,  as 
the  salts  of  iron  formed  by  solution  of  the  positive  needle  serine  as  an  efficient 
hfcmofttatic.  If  gas  bubbles  out  alongside  the  needles  it  i«<  a  sign  tJiat  the 
curn*nt  is  too  strong,  and  wmie  cells  should  lie  taken  off,  ur  sli»nghing  may 
result.  In  deep*seated  ntevi  the  ellect  can  be  judged  of  only  by  the  hardening 
of  the  tumour.  The  o})enition  has  often  to  l)c  repi^ated  several  tirae«  before 
the  nsB^ns  is  finally  cna^L 

If  the  somewhat  tedious  proeeffi  of  the  cure  by  eleotrolysis  is  oamiicici^  a 
Berious  drawback,  and  in  cases  in  which  it  has  Wn  unsnc<^ftsfiilly  tried,  the 
eautrry  may  lie  used.  The  heated  |ilatinum  wirt?  of  a  galvano-caut^ry  or  the 
fine  point  in  Paquelin's  apparatus  is  passed  freely  in  different  diraotions  into 
the  Bulistance  of  the  nievus  through  one  or  more  punctures  in  the  skin. 
CSare  mnst  Ix*  taken  nnt  tii  miiko  tfKi  many  fuinctures,  lest  the  whc^le  matt 
plough.     In  this  way  n  lie  destroy ihI  with  com parwtirejy 

little  loss  of  skin,  a  wii  ^  left.    It  is  often  necesatir}*  to  repeat 

the  operation  before  the  cure  is  complete.  Another  nseftil  plan  is  to  break  np 
the  atibstance  of  the  growth  subcuiane^ntsly  by  means  of  a  cataract  needle,  or 
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tenotome,  and  in  the  intervals  between   the  different  introductions  of  this 
iDfltniment  to  keep  np  pressure  upon  the  tumour. 

The  two  remaining  methods  which  have  been  extensively  used  in  the  treat- 
ment of  subcutaneous  nasvns  are  the  ligature  and  injection.  At  the  present 
day,  however,  both  these  methods  have  to  a  large  extent  fallen  into  disuse,  as 
CMes  are  rarely  met  with  which  cannot  be  treated  by  the  simpler  and  safer 
methods  above  described. 

InjBeiian  of  a  nsevus  with  some  fluid  capable  of  causing  coagulation  of  the 
oontained  blood  is  attended  with  the  danger  of  sloughing,  and  of  extension  of 
the  coagulation  into  the  vessels  beyond  the  nsevus  with  resulting  dangerous  or 
even  fatal  embolism.    In  order  to  prevent  this  latter  accident,  a 
toamiqnet  should  be  placed  on  a  limb  if  it  be  the  seat  of  the 
luevos.     If  the  nsevus  is  seated  on  any  other  part,  two  hare-lip 
pins  must  be  passed  beneath   it,  and  a   temporary  ligature 
applied  beneath  the  pins  during  the  operation  ;  this  can  safely 
be  removed  after  about  a  quarter  of  an  hour. 

The  solution  of  perchloride  of  iron  has  been  most  generally 
afied,»  and  should  be  injected  into  the  substance  of  the  nsevus  by 
means  of  a  small  glass  syringe  with  a  screw-piston  rod  and  a 
fine  sharp  pointed  platinum  nozzle  (Fig.  427).  In  doing  this, 
care  mast  be  taken  that  but  a  very  small  quantity  of  the  solu- 
tion, not  more  than  two  or  three  drops,  be  injected  at  one 
time  :  if  more  than  this  ha  used,  the  tissue  of  the  nsevus  may 
hare  its  vitality  destroyed,  and  slough.  If  preferred,  a  few 
drops  of  a  stron?  solution  of  chloride  of  zinc,  or  pure  carbolic 
acid*  may  be  injected  instead  of  the  perchloride  of  iron. 

The  ligature  requires  to  be  applied  in  different  ways,  accord- 
ing to  the  size  and  situation  of  the  tumour.  In  all  cases,  the 
Ijeet  material  is  firm,  round,  compressed  whip-cord,  which  has 
previously  l^een  rendered  aseptic  by  carbolic  acid  or  perchloride 
<»f  menriirr.  This  should  be  tied  as  tightly  as  possible,  and 
knotted  securely,  so  that  no  part  of  the  tumour  may  escape 
f^mplete  strangulation.  It  is  well,  if  possible,  not  to  include 
in  the  noose  any  healthy  skin,  but  to  snip  across  with  a  pair 
of  tcis8r>rs  that  portion  of  integument  which  intervenes  between 
the  cords  that  are  tied  together  ;  at  the  same  time,  care  must 
be  taken  to  pass  the  ligatures  well  t)eyond  the  limits  of  the 
disease.  After  the  growth  has  been  strangulated  it  may  be 
•pasctared  to  let  out  the  blood,  and  then  injected  with  a  few  drops  of  chloride 
of  line  (I  in  40)  or  carbolic  acid.  Its  surface  may  then  be  dusted  with 
vdoform,  and  covered  with  iodoform  wool,  sealed  down  with  collodion.  The 
mass  thns  forms  a  dry  aseptic  scab,  which  separates  in  a  few  days,  with 
Ktrcely  any  supjHiration,  leaving  a  healthy  sore  beneath. 

When  the  tumour  is  small,  an  ordinary  double  ligature  maybe  passed  across 
Its  base,  by  means  of  a  common  suture-needle  ;  and,  the  noose  being  cut  and 
the  thread,  tied  on  each  side,  strangulation  will  he  effected.  When  it  is  of 
Ssrger  size,  and  of  round  shape,  the  most  convenient  method  is  that  recora- 
Bkended  by  Listen.  It  consists  in  passing,  by  means  of  long  naevus  needles, 
&ted  in  wooden  handles,  and  having  their  eyes  near  their  points,  double  whip- 
cord ligatures  in  opposite  directions  beneath  the  tumour;  then  cutting  through 


Fig.  427.— Syringe 
lor       liijcctnij; 
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the  nooses,  and  tying  together  the  contigaons  ends  of  the  ligatnres  until  the 
whole  of  the  growth  is  encircled  and  strangled  by  them.  In  doing  this,  a  few 
precautions  are  necessary  :  thus,  the  first  naevus  needle  should  be  passed  acrosB 
the  tumour  unarmed  (Fig.  428),  and  used  to  raise  up  the  growth  somewhat 
from  the  subjacent  parts.  The  second  needle,  armed  as  represented  in  the 
diagram  (Fig.  428),  carrying  the  whip-cord  ligature  by  means  of  a  piece  of 
suture  silk,  should  be  passed  across  the  tumour  in  the  opposite  direction  to, 
but  underneath,  the  first  needle ;  the  armed  needle  being  withdrawn,  the 
ligature  is  carried  across  ;  and  the  first  one,  having  been  armed  in  the  same 
way,  carries  its  noose  through  the  tumour  as  it  is  drawn  out.  The  two  nooees 
having  then  been  cut,  an  assistant  must  seize,  but  not  draw  upon,  six  of 
the  ligature  ends  ;  the  Surgeon  next,  having  divided  the  intervening  bridge 
of  skin,  ties  rather  tightly,  in  a  reef-knot,  the  two  ends  that  are  left  hanging 
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Fiy;.  4>.  — Diagniin  of  the  Application  of  Xiivus  nftMllef. 

out ;  as  s<>on  as  he  has  done  this,  he  proceeds  to  the  next  two,  and  so  on  to 
the  last  (^Fig.  421)).  When  he  ties  these,  he  must  do  so  with  all  his  force, 
especially  if  the  tumour  be  lar^^^e,  as  by  drawing  on  them  he  tightens  all  the 
other  nooses,  and  drags  the  knots  towards  the  centre  uf  the  growth,  which  is 
thus  efiectually  strangled.  He  then  cuts  off  the  tails  of  the  h'gature.  After, 
the  tumour  has  sloughed  away,  which  hap|)ens  in  a  few  days,  if  it  be  properly 
and  tightly  strangled,  the  wound  is  treated  on  ordinary  principles.  If  the 
nsevus  be  altogether  subcutaneous,  the  skin  covering  it  should  not  be 
sacrificed,  but,  being  divided  by  a  crucial  incision,  may  be  turned  do\»Ti  in 
four  flaps,  and  the  ligaUire  then  tied  us  directed. 

In  some  cat^es,  the  na^vus  is  so  flat  and  elongated  that  the  application  of  the 
quadruple  ligature,  as  above  described,  cannot  include  the  whole,  of  it.  In 
these  circumstances,  I  have  successfully  employed  the  f(»llowing  method  in  a 
great  numl»er  of  instances.  A  long  triangular  niH.*dle  is  threaded  on  the 
middle  of  a  piece  of  whip-cord  about  three  yanis  in  length  ;  one  half  of  this  is 
stained  black  with  ink,  the  other  half  is  left  oncoloured.    The  needle  it 
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inserted  through  a  fold  of  the  sound  skin,  about  a  quarter  of  an  inch  from 
one  end  of  the  tumour,  and  transversely  to  its  axis.  It  is  then  carried 
throaghy  until  a  double  tail,  at  least  six  inches  in  length,  is  left  hanging  from 
the  point  at  which  it  entered  ;  it  is  next  carried  across  the  base  of  the  tumour, 
entering  and  passing  out  beyond  its  lateral  limits,  so  as  to  leave  a  series  of 
double  loops  about  nine  inches  in  length  on  each  side  (Fig.  430).  Every  one 
of  these  loops  should  be  made  about  three-quarters  of  an  inch  apart,  including 
that  space  of  the  tumour  ;  and  the  last  loop  should  be  brought  out  through  a 
fold  of  healthy  integument  beyond  the  tumour.  In  this  way  we  have  a  series 
of  double  loops,  one  whUcy  and  the  other  blacic,  on  each  side  (Fig.  480).  All 
the  tchite  loops  should  now  be  cut  on  one  side,  and  the  Hack  loops  on  the 
other,  leaving  hanging  ends  of  thread  of  corresponding  colours.  The  tumour 
may  now  be  strangulated  by  drawing  down  and  knotting  firmly  each  pair  of 
trfiiU  threads  on  one  side,  and  each  pair  of  black  ones  on  the  other.  In  this 
way  the  tumour  is  divided  into  segments,  each  of  which  is  strangulated  by  a 


Fig.  431.— Diapi-am  of  Flat  and  Elongated 
NitvuH  tied. 


T:z  430- — I>JA;irani  of  Li^atun:  of  Flat  and  £longate<l  Na-vus. 


L^i^jw;  and  a  knot,  by  hiack  nooses  and  white  knots  on  one  side,  by  white 
L'Hiets  and  black  knots  on  the  other  (Fig.  431). 

In  some  situations  in  which  it  is  very  desirable  to  save  the  skin,  the  nsBvus 
may  s^>metiines  be  cured  by  subcuiayieous  ligature.  This  is  done  by  passing  a 
cun-ed  naevus  needle  armed  with  a  strong  silk  ligature  as  far  as  possible  round 
the  growth,  immediately  beneath  the  skin  ;  on  the  eye  emerging,  the  thread  is 
fccure^l  and  the  needle  withdrawn.  The  needle  is  then  passed  unanned  so  as  to 
include  the  other  half  of  the  tumour  ;  as  soon  as  its  eye  appears  it  is  threaded 
with  the  end  of  the  ligature  and  drawn  back.  The  ligature  is  then  tightened, 
and  the  naB\Tis  thus  strangulated  subcutaneously.  If  preferred,  the  operation 
on  be  done  with  a  common  suture  needle,  wiiich  can  be  withdrawn  and  re- 
mserted  where  necessary  without  being  re-threaded.  The  silk  ligature  separates 
by  Mippuration  after  a  week  or  ten  days. 

Attempts  have  been  made  to  apply  subcutaneous  ligatures  of  carbolized  silk 
*K  cat^t,  and  then  to  push  the  knot  in  at  the  needle-puncture,  leaving  the 
threail  to  be  absorbed.  This  method  has  not,  however,  been  very  successful, 
u  either  the  ligature  excited  suppuration  and  was  finally  expelled,  or  after  its 
tbiorption  a  return  of  the  growth  took  place. 

X^Ti  IX  Special  SixuATioxa — Nssvi  of  the  Scalp  are  more  frequent 
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than  in  auy  uther  fiittifttion,  exf^ept,  perhtip?,  the  faee.  When  occurring  on  I 
thtJBe  parts  that  are  covered  bj  hair,  thej  arc  almost  invariably  prominent  and  I 
3ul)Cuianeous  ;  when  aeatiHl  on  the  forehead,  or  on  tbo  bare  nkin  behind  the  I 
cars,  thej  are  often  cutaneous*  The  ordinurv  li^uhcutaneoiw  uibvus  of  the  flcalp  j 
can,  as  a  rule,  be  safely  tn^ated  by  excismu  In  goocral,  it  is  better  Uy  remove  I 
the  skin  over  the  nmvu^  by  un  tt]Iipti<m1  iacision.  It  is  not  only  troublesome  ti>  I 
reflect  the  skin,  but  it  is  likely  to  be  attended  with  coneidrntble  haimtjrrhiige,  I 
In  excifiini*'  the  na^vns  with  the  skin  over  it  the  bloedin|(  im  rarely  difficult  I 
to  arrest  hy  lipituro  and  pressure.  The  ed^es  of  the  wound  must  be  brought  \ 
together  a«  completely  as  possible  with  !^llver  wire  and  horse-hair  sutures. 

If  the  ligature  be  employed  care  mui^t  be  tak^-n  in  jjassrng  the  needles  not  - 
to  include  the  epicranial  aponeurogis,  or  troublesome  cell ul kin  and  |Xirhapft| 
suppuration  may  tkccur  beneath  it.  Those  flat  nievi  which  are  ^ituutiiil  behind  I 
the  ear  are  best  treatifd  with  Paquelin's  cautery,  or  by  the  application  of  I 
nitric  acid.  I 

IKmroA  of  the  Fontanelle  is  the  most  important  variety  of  the  sculpl 
nsBVUs,  and  may  constitute  a  somewhat  formidable  diseaj^e.  A  large  purplel 
tumour  is  situated  over  the  anterior  fontanelle,  rising  and  falling  with  tliel 
pulsations  tjf  the  brain  communicated  to  it,  and  bocotning  tense  when  the  I 
child  cries.  The. tumour  is  evidently  close  upon  the  meuilirunes  nf  tb«*  bratn^l 
and  this  often  detera  practitioners  from  interfering  with  it ;  and  I  havi?  notj 
nnfrequently  seen  cases  in  which  the  f>arents  of  tlie  child  have  been  Gounsi*ned| 
not  to  allow  any  operation  to  be  pnictined,  lest  death  shouhl  result.  I 

ElfctroiysU  or  puncture  with  Pmpielin's  rautertf  m\i\\  however,  safely  bol 
practised^  due  cure  being  taken  not  to  |)enetrate  the  membrane  of  the  I 
foutanelle,  Kjcisimi  of  the  smaller  tumours  ctin  quit*.*  safely  be  done,  fori 
the  growth  is  in  reality  altogether  confined  to  the  scalp.         '  I 

If  the  ligature  be  employed  tliere  is  some  risk  of  woundin-  ihr  niera-l 
branes  of  the  brain  in  parsing  the  ligaturen  under  the  tmnonr.  If  nu?vn*j 
needles  or  sharp-pointed  instrumenta  of  any  kind  be  used,  tlii^  accident! 
will  bcT  Vitry  likely  iA>  occur  ;  it  may  always  l>e  avoided  by  o^>erating  in  the  I 
following  way.  A  puncture  is  made  in  front  of  the  tumour  through  thM 
healthy  scalp.  An  eyed  probe,  armed  with  a  double  ligature,  is  tlieal 
pushed  through  this  opening  acrons  the  h^m  of  the  tumour,  and  its  end  IM 
made  to  project  on  the  opposite  side  beyond  it ;  here  another  pnnctuflMfl 
made,  an<)  the  proln;  and  ligature  t^igether  ant  drawn  tlimugh*  The  i^^| 
procedure  is  adopted  acrosti  the  tumoar  sideways,  In  this  way,  a  cpnulruplol 
ligature  is  passed  acms^  the  tiimi^ar  in  two  opp<^ite  directions  ;  the  eiids  arM 
then  diseugagt'd,  and  the  bgatnre  is  tightened  in  the  ordinary  way«  I 

V»Ti  of  tlie  Face  are  of  very  i?ommon  (tccurrence,  and  usually  iiOM 
much  dlHliguremenU  The  treaUueut  U>  lie  adopted  nect^«sarily  varies  greai^J 
according  to  the  natua*  of  the  ntuvus,  whether  cutaneous,  sulicutaneotu,  on 
both  ;  and  especially  acnmling  to  its  situation.  We  shall^  accordia|rlfJ| 
consider  the  treatment  of  thcKc  vascular  growths^  as  they  nITcct  the  eyel idaJ 
the  no«*e,  the  cIkh.^.^  and  th^'  lips.  I 

Vavms  of  ike  EyeUdi  i^  usually  cutaneous,  consisting  of  a  diacoloratiuiJ 
or  staining,  as  it  were,  of  the  lid,  without  any  material  swelling.  Such  il 
ditcise  is,  I  think,  better  left  unkiucluHl ;  it  cannot,  of  course,  be  removgdl 
eith«r  by  the  kiiif«^  or  by  cmnstics,  witlumt  producing  worse  rejtnlts ;  kdAA 
m  Uie  akin   is  always  deeply  involved,  milder  means  sro   inoperative,  ocl 
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ponibly  eqaally  destructive.  I  have  heard  of  sloughing  of  the  eyelid  being 
occasioned  by  the  use  of  astringent  injections  ;  though,  if  the  naevus  were 
snbcutaneouB  and  constituted  a  distinct  tumour,  passing  perhaps  into  the 
orbit«  deetroction  of  the  growth  by  electrolysis  is  the  safest  and  most  efficient 
mode  of  treatment. 

MwKTQM  of  the  Voaa  may  occur  in  two  situations — ^at  the  root,  or  towards 
the  akB  and  apex.  When  seated  at  the  root  of  the  nose,  upon  the  bridge,  or 
at  the  lower  part  of  the  forehead,  between  and  perhaps  extending  above 
the  eyebrows,  it  is  often  subcutaneous,  and  may  attain  a  very  considerable 
uxe.  In  cases  of  this  kind,  electrolysis  or  Paquelin's  cautery  will  be  found 
most  generally  useful.  I  have  also  found  the  quadruple  ligature  a  ready 
means  of  removal. 

In  the  case  of  a  little  girl  about  three  years  of  age,  I  removed  a  mixed 
mevus  as  large  as  a  walnut,  from  this  situation,  by  means  of  the  quadruple 
ligature,  with  the  most  satisfactory  result,  the  resulting  cicatrix  being  re- 
markably small  ;  and  in  another  little  girl,  from  the  bridge  of  whose  nose  I 
removed  a  nsevus  as  large  as  a  marble,  very  little  scarring  or  deformity 
molted.  When  the  tip  and  alas  of  the  nose  are  affected,  the  nasvus  being 
cataneons,  we  can  seldom  do  much  to  improve  the  appearance  of  the  patient. 
In  each  cases,  I  have  tried  breaking  down  the  nsevus,  and  the  use  of  the  * 
galvanic  cautery,  without  any  material  benefit ;  the  destruction  of  the  tissues 
soon  afterwards  leading  to  deformity.  When  the  naevus  is  subcutaneous,  occupy- 
ing the  tip,  alae,  and  columna  nasi,  electrolysis  or  the  cautery  is  the  means 
most  likely  to  be  of  real  service. 

V«Ti  of  the  Cheeks  may  occur  in  three  distinct  forms.     1.  There  may  be 
a  simple  cutaneous  nsevus,  a  mere  staining  of  the  skin,  a  ^'  mother's  mark.** 
Tbi!»  admits  of  no  satisfactory  treatment  in  most  cases  ;   and  the  subject 
«.f  it  must  submit  to  exhibit  the  characteristic  *  discoloration  through  life. 
1.  The  elevated  cutaneous  naevus  may  be  raised  above  the  surface,  being 
f#f  a  deep  purplish-red  or  plum  colour,  and  covered  with  a  very  thin  integu- 
ment.    In  this  form  of  the  disease,  I  think  that  the  application  of  con- 
«-«ntrated    nitric  acid  is  the  best  means  of  extirpation.     By  one  or  two 
applications  of  the  caustic  the  growth  is  removed,  and  a  dense  white  cicatrix, 
presenting  little  disfigurement,  is  left  in  its  place.     ;l  The  naevus  may  involve 
th^  whole  thickness  of  the  cheek,  being  scarcely,  if  at  all,  cutaneous.    Naevi 
*A  this  kind  cannot,  of  course,  be  extirpated,  either  by  the  knife,  ligature,  or 
cuatics,   lest  the  cheek  be  perforated,  and  the  most  serious  disfigurement 
ensoe.     In  such  cases  we  must  endeavour  to  obliterate  the  structure  of  the 
naevus  by  electrolysis,  or  by  breaking  down  the  structure  of  the  growth  with 
dOaraet  needles  or  a  fine  tenotome.     I  once  cured  a  large  and  deeply-seated 
aKVQs  of  one  cheek,  by  passing  a  number  of  fine  silk  threads  across  it  in 
"iiff^ffent  directions,  and  gradually  breaking  it  down  piece  by  piece,  with  a 
attract  needle  ;  no  disfigurement  whatever  was  left. 

V«Ti  of  the  Lips  require  different  treatment,  according  as  they  occupy  the 
nsiV^  or  have  involved  the  whole  substance  of  these  parts.  When  seated  at 
the  margin,  as  projecting  and  somewhat  pendulous  growths,  they  may  very 
»<»dily  be  removed  by  a  double  or  quadruple  ligature,  according  to  their  size. 
Th»  ik-as  the  practice  pursued  in  the  case  from  which  the  accompanying  drawings 
TiCT-  4:^2,  43:^)  were  taken,  where  a  most  excellent  result  was  obtained  by  the 
Oft  of  the  ligature,  followed  at  a  later  period  by  injection  of  perchloride  of 
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iron  into  some  of  the  more  widely  diffused  parts  of  the  growth.  When  the 
n»vas  involves  the  whole  thickness  of  the  lip,  such  measures  are  not  always 
available.  In  these  cases  electrolysis  or  puncture  with  the  cautery  from  the 
mucous  surface,  repeated  at  intervals  till  the  whole  growth  is  consolidated,  is 
perhaps  the  safest  and  best  treatment. 
When  the  whole  substance  of  the  lip  is  involved,  strangulation  by  means 


Fig.  482.— Xr*vuh  of  Lower  Lip : 
Front  View. 


Fig.  4.'»S.— N>vni  of  Lower 
Lip :  Side  View. 


of  the  ligature  is  seldom  available,  as  the  amount  of  sloughiog  being  very 
great,  the  child  would  incur  the  danger  of  septic  poisoning.  In  an  infant 
with  a  very  large  na^vus,  including  one  half  of  the  lip,  which  I  ligatured 
at  the  Hospital  many  years  ago,  death  appeared  to  result  from  this  canse. 
One  of  the  most  formidable  cases  of  nsevus  of  the  lip  that  I  have  ever 
had  to  do  with,  and  in  it^  results  the  most  satisfactory,  wa<>  sent  to  me 
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Fig.  434.— Largv*  NVvu*  of  Up|>«T  Lip  : 
Front  View. 


Fig.  4H.'>.— Lance  Xh'Vus  of  Upper 
Lip:  Hide  View. 


some  years  ago,  by  Bndd  of  Barnstaple.  The  patient,  a  little  girl  five 
years  old,  was  noticed  at  birth  to  have  a  red  streak  on  the  right  side  of 
the  upper  lip  ;  this  rapidly  developed  into  a  large  tumid  purple  n«vaa, 
which,  when  the  casi^  came  under  my  observation,  was  about  the  siie  of 
a  large  walnut,  involving  the  whole  of  the  structures  of  the  lip,  from  the 
cutaneous  to  the  mucous  8iirfact»s  ;  it  was  of  a  deep  mulberry  colour* 
and  extended  from  the  median  line  of  the  lip  to  the  angle  of  the  mooth 


NMVI  IN   SPECIAL    SITUATIONS, 


79 


A^jj 


(Figs.  4S4,  4S5).  The  integuments  covering  this  growth  were  exceedingly 
thin,  and  the  tumour  itself  was  in  the  highest  degree  vascular  and  active. 
Excision  appeared  to  be  out  of  the  question  ;  the  ligature  presented  little  to 
reoommend  it ;  injections  with  the  perchloride  of  iron  and  the  introduction 
of  setons  were  successively  tried,  but  neither  of  these  means  produced  any 
effect  on  the  tumour,  which  commenced  to  extend  upwards  into  the  nostril. 
I  accordingly  determined  to  use  caustics.  Nitric  acid  was  ^t  employed  ; 
bat,  as  this  did  not  produce  a  sufficiently  deep  impression  on  the  growth,  I  had 
recourse  to  the  potassa  cum  calce.  By  means  of  this,  the  tumour  was  gradu- 
ally removed,  the  haemorrhage  which  occasionally  resulted  being  restrained 
bj  presBore.  Notwithstanding  the  amount  of  tissue  destroyed,  the  resulting 
cicatrix  was  small,  resembling  that  of  a  badly-united  hare-lip.  Three  years 
afterwards,  the  child  was  brought  to  me  again,  and  I  was  much  struck  by  the 
wonderful  improvement  that  had  taken  place  since  the  removal  of  the  naevus. 
The  lip  was  smooth,  the  cicatrix  in  a  gi-eat  degree  worn  out,  and  compara- 
tively little  disfigurement  was  left  in  the  countenance  of  an  exceedingly  pretty 
and  engaging  child.  Finding,  however,  that  the  lip  was  still  drawn  or  tucked 
in  by  a  very  dense  band  of  cicatricial  tissue,  which  caused  a  deep  depression 
of  the  ala  of  the  nose,  on  that  side,  I  divided  this,  and  the  result  was  most 
satisfactory. 

It  has  been  recommended  wheii  the  growth  invades  the  substance  of  the 
Bp  deeply  for  a  limited  extent,  to  remove 
it  by  an  operation  somewhat  similar  to 
that  for  the  removal  of  an  epithelioma  ; 
the  whole  substance  of  the  lip  being  cut 
through  widely  on  each  side,  and  the 
ades  of  the  wound  brought  together  with 
hare-lip  pins.  Such  operations  are,  how- 
ever, not  advisable,  as  apart  from  the 
danger  of  hsemorrhage,  the  disease  can 
always  be  cured  by  some  of  the  means 
above  described,  without  leaving  the 
smount  of  defoimity  that  would  result 
from  its  removal  by  the  knife. 

VmroM  of  the  Tongue  is  of  rare 
occurrence.  It  is  usually  best  treated 
with  a  fine-pointed  cautery,  but  in  ex- 
tensive cases  it  may  be  advisable  to 
excise  the  aflected  portion  by  a  A-shaped  incision.  In  the  case  from  which 
Fiff.  \'M\  was  taken,  I  removed  the  front  of  the  tongue  with  the  ecraseur. 

Mmwi  at  the  Organs  of  Generation  are  occasionally  met  with  in  the 
female,  but  rarely  in  the  male.  The  only  instance  of  Nmnis  of  the  Pmis  with 
»bich  I  have  met  occurred  in  the  case  of  a  gentleman  thirty- two  years  of  age, 
who  consulted  me  some  years  ago  for  a  growth  of  this  kind,  as  large  as  a 
waiuat,  situated  under  the  reflection  o  the  preputial  mucous  membrane.  It 
lad  existed  for  many  years  without  causing  any  annoyance,  but,  as  it  had  of 
iste  begun  to  enlarge,  and  occasionally  to  bleed,  he  was  desirous  of  having  it 
Rmoved.  This  I  did  by  applying  the  quadruple  ligature,  after  having  dis- 
Bcted  the  mucous  membrane  down.  Excision  would  probably  be  as  a  rule  the 
bat  treatment  in  such  cases. 


Fig.  436.— Njevus  of  Tongue. 
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Viivi  of  the  Vulva  are  by  no  means  uti  frequent.  Thcr  arc  usually 
venous,  often  atUin  a  lar^i^e  sixe,  and  may  sometimes  involve  the  inside  of  the 
thigh,  or  the  perineum,  as  well  as  the  vulva,  Wlien  the  growth  is  confined 
to  the  vulva,  it  h  best  removed  by  the  li^ture*  Some  time  ago,  I  removed  in 
thk  way  a  large  pi^nduluus  vtaous  nEevus,  as  large  as  two  or  three  flattened 
walnutB,  from  the  left  hil)ium  of  a  little  prl  bLx  years  of  a^e.  In 
this  cafte,  I  found  it  most  convenient  to  employ  the  i-ontinuous  ligature.  The 
same  procedure  wa«  had  recourse  to  in  order  to  extirpate  a  larfje  nsevus  from  tho 
labinni  of  a  child  thme  years  of  age  ;  but  in  this  case  the  disease  extended  to 
the  iutejironients  of  the  perinflGum  and  inner  side  of  the  thigh,  and  was  hen?  M 
removed  by  the  application  of  strou*^  nitric  acid,  after  the  larger  growth  had  | 
separated.  * 

X.iivoui  Lipoma, — This  is  a  form  of  nflsvus  which  I  have  occasionally 
seeu^  but  whioh  does  not  appear  to  have  attracted  much  notice,  althongh 
Nclatcm  nfieake  of  it,  and  liillroth  uis%  that  in  lipoma  he  has  several  times 
met  with  cuvernous  dilatation  of  the  veins.  It  ii^  a  tumour  in  which  the 
n^vuid  structure  is  conjoined  with  a  fatty  growth  usually  mon^  fibrous  thftn  ^ 
an  ordinary  lipoma.  ThiB  disease  is  invariably  seated  upon  the  nates,  back4  or  V 
thij^h.  It  uccara  as  a  smooth,  doughy,  indolent  tumour^  incompreasible,  no* 
van'ing  in  sizi^  or  shape,  without  heat,  thrill^  or  pulsation  of  any  kind,  ^ 
poftsibly  having  a  few  veins  ramify  I  Ujo:  over  its  surfac!)ts  but  no  dit>tinct  vasculiir  H 
appearance.  It  is  nsuully  congcuttal,  or  has  lieen  noticed  in  early  <  hiidhooti  ;  H 
and  it  continues  without  any  very  nuit^rial  ohangu  in  sliupe,  size,  or  apfH*anincc,  H 
until  the  inconvenience  or  deformity  occasioned  by  it  uecesisitates  it«  removnL  H 
This  Is  best  effected  by  the  knife.  After  removal,  the  tumour  will  be  found  ■ 
to  be  oomjMJsed  of  a  mass  of  fibrous  fat,  having  a  large  numfier  of  veina  H 
ramifyiuL'  through  it,  so  as  to  conKtitute  a  diHtinct  \  ascular  element,  uft^Q  H 
commuuicating  with  small  cysts  containing  a  bloody  fluid.  The  tumour  luift  H 
occaaionaUy  a  tendency  to  recur  after  removal.  In  one  case  I  open^ted  t^itm  H 
times  for  the  removal  of  a  large  growth  of  this  description,  situated  on  the  H 
buttock,  and  extending  fom^ard  towards  the  perina^um*  The  fimt  o})eii»tioo  H 
wafl  jierfoiTued  in  1H51 ;  the  second  in  18.>(j  :  and  the  p*itient,  then  eighteen  H 
years  <»f  age,  ag;iin  |»re8ented  himself  in  Itir.:^  with  a  recurrence  of  the  growth  H 
in  an  uli-erated  state,  in  the  cicatrix  of  the  former  ofierattons.  The  situation  H 
in  whioh  I  have  seen  8!ieh  tumours  tH3Cur,  where  they  gave  rise  to  most  incon*  H 
venience,  and  whea*  their  removal  ha^  riM^uircd  the  greatest  care,  has  been  the  H 
anterior  part  of  the  thigh,  just  l>clow  Poupart*s  ligament,  close  uf>on  and  H 
almi»st  in  connexion  with  the  femoral  vessels.  In  a  ciise  of  thiit  dciicnption,  H 
which  wa^  sent  to  me  by  Edwards  of  Antigua,  the  fiatient,  a  gentleman  of  H 
that  island,  had  sutYered  fiirsome  years  from  a  chronic  solid  cedema  of  one  of  H 
his  legs*  apimrently  dci^cndent  upon  the  pressure  exercised  upon  the  saphena  H 
and  femoral  veins  by  an  elongated  indolent  tumour  just  below  Poufmrt'it  lig»«  H 
ment,  and  over  the  couree  of  these  vesaela.  Tins  tumour  luui  ex»>trfHi  fiom  H 
childh(H>d,  and  presL*nted  the  signs  that  have  just  Urn  given  as  clmrai^teristic  H 
of  the  disi.^ase  under  consideration.  It  wan  removed  by  an  incision  parallel  to  ■ 
PoQpftrt*6  ligament,  Konte  careful  dism^ction  ^ietng  required  to  separate*  it  from  H 
the  femoral  thouh,  III  ^M^nlnrly  rownnls  the  inner  side,  when  'im>^| 

U«iQ  of  the  tamuur  '^  ^n  by  the  side  of  the  femoml  vein,  ^^QfrH 

that  vca«el,  and  ihtui  causing  the  cedema  of  the  limb.     .Xftc^r  remo%iit,  tbt  H 
tmaour  was  found  «*»  *^.M^i<<r  ..f  »>  mh»*'*  of  dense  adiposi*  tissue,  with  moob  H 
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TMcoIar  stractare  intermixed,  and  some  small  cysta.  The  oedema  gradually 
safasided  ;  and  when  the  patient  left  England,  about  three  months  after  the 
operation,  the  limb  had  nearly  r^ained  its  normal  size. 


BiBSfOBBHAazd    DIATHXBI8,    OB    HAMOPHIIilA. 

In  connexion  with  diseases  of  the  blood-vessels  it  may  be  stated  that  in 
some  constitutional  conditions  it  is  found,  though  fortunately  very  rarely,  that 
there  is  a  great  tendency  to  very  troublesome,  indeed  almost  uncontrollable, 
bleeding  from  slight  wounds.  An  abnormal  tendency  to  bleed  is  sometimes 
observed  in  persons  who  are  "out  of  condition,"  and  whose  tissues  are  soft  and 
flaccid.  They  bleed  freely  from  slight  wounds,  and  bruise  extensively  from 
triTial  blows.  In  these  cases  the  bleeding  appears  to  be  maintained  by  the 
wmnt  of  tone  preventing  the  proper  contraction  of  the  divided  or  torn  vessels ; 
and  the  tendency  to  haemorrhage  will  vary  at  different  times  in  the  same 
pencm  according  as  the  state  of  his  health  improves  or  deteriorates.  In  other 
cases  abnormal  bleeding  may  be  due  to  diminution  in  the  normal  coagulability 
of  the  blood.  This  state  is  sometimes  met  with  in  scurvy,  chronic  jaundice, 
and  albuminuria.  The  disease  known  as  Enmophilia  or  Enmorrhagic 
PiathMJa  is  quite  independent  of  such  conditions  as  these.  It  is  a  peculiar 
eooatitational  state  always  congenital,  and  most  frequently  hereditary,  espe- 
dally  in  the  male  line.  In  some  families  the  males  only  have  been  affected, 
and  the  diathesis  has  been  transmitted  in  the  second  or  third  generation 
throQgh  females ;  who,  being  themselves  unaffected  by  it^  have  had  male 
children  who  were  the  subjects  of  the  disease.  The  diathesis  occurs  in  persons 
withoat  any  other  apparent  derangement  of  health,  or  morbid  condition, 
innate  or  acquired,  to  account  for  it.  In  such  cases  the  family  peculiarity  is 
OBoally  recognized,  and  well  known  to  those  liable  to  it. 

The  only  constant  sign  of  the  diathesis  is  the  free  and  often  almost  uncon- 
tJoUable  bleeding  that  takes  place  from  trivial  wounds  ;  the  haemorrhage 
leRdting  from  the  extraction  of  a  tooth,  the  opening  of  an  abscess,  lancing 
the  gums,  or  some  equally  slight  unimportant  surgical  procedure,  having 
sometimes  proved  fatal.  The  blood  does  not  flow  in  a  jet,  but  continues  to 
trickle  in  an  oozing  stream,  apparently  from  the  capillaries  rather  than  from 
the  larger  vessels  of  the  part.  In  these  cases  also  there  is  a  great  tendency  to 
extensive  ecohymosis  from  very  slight  contusions. 

In  these  families  of  bleeders,  it  is  scarcely  necessary  to  say  that  it  is  impera- 
tire  to  be  carefrd  to  make  no  surgical  wounds,  even  of  the  most  trivial 
character,  if  they  can  possibly  be  avoided.  Above  all,  the  extraction  of  teeth 
most  be  avoided.  It  is  after  this  slight  operation  that  the  most  uncontrollal>1e 
and  fatal  bsemorrhages  have  occurred.  The  haemorrhages,  though  usually 
tnamatic,  may  be  spontaneous  ;  they  then  usually  proceed  from  the  nose, 
tbe  bowel,  the  kidney,  or  the  subcutaueons  connective  tissue.  In  women  they 
imnne  the  character  of  profuse  and  uncontrollable  menorrhagia.  The  haemor- 
rhaees  are  accompanied  by  the  symptoms  described  at  p.  409,  Vol.  L,  as 
efaaracterizin^  excessive  loss  of  blood  ;  and  after  their  cessation  the  patient 
muains  anaemic  usually  for  many  weeks  or  months.  The  quantity  of  blood 
loK  is  often  enormous,  amounting  in  some  cases  to  several  pounds  in  the 
iw^niy-four  hours. 

The  M-ndency  to  bleeding  is  chiefly  from  recent  wounds  or  healthy  mucous 
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membranes,  and  sometimu*  does  not  occur  from  diseased  sorfact'S  from  whidi  I 
it  presumably  would  lie  likely  to  Imppt^n.     Tims  a  meral:>er  of  one  of  tin*  tKr***; 
families  of  bleeders,  who  have  freqaently  been  inmates  of  University  Collegi* 
Uospitat«  died  lately  of  phthisis,  with  large  cavities  in  the  lungs.    A  few- 
weeks  previously  he  bftd  nearly  died  of  hasmorrha^e  after  the  eitraction  of  a  I 
t<K)lh^  but  h<*  had  never  suffered  from  serious  haemoptysis.    In  antither  case  the  j 
(mtient  passed  tliroutrh  an  att^iok  of  typhoid  fever  without  serious  ha»morrhftj;e. 
In  another  a  lapn'^e  slou^rh  formed  in  the  skin  after  the  applination  of  perrhl*>ri<le 
of  iron,  cold  and  pressure  to  arrest  liSbmorrhage  from  a  punctured  wound  of\ 
the  lejf,  yet  the  slough  separated,  and  the  large  granulating  sore  healed  without 
any  rwmrrence  of  the  bleeding. 

Formt*riy  it  was  supposed  that  females  were  exempt  from  hiemophilia,  hot 
Wickhom  l^e<?g,  to  w*hom  we  are  indebted  for  an  excellent  mono^n'aph  on  this 
condition,  states  that  this  assumption  can  no  longer  be  maintained,  although  j 
women  are  far  less  disp<i8ed  to  the  disease  than  men  ;  that  they  pn^sent  few 
instances  of  tlie  more  typical  forms  of  the  disease,  and  that  it  is  less  fatal 
in  them  than  in  men.  Most  of  Uie  fatal  eases  in  wcunen  have  ocrurreii  by 
hiemorrhage  from  the  genital  organs,  and  Iiegg  quotes  a  cjise  from  WiM^hsrauib, 
**  where  the  rupture  of  the  hymen  on  tlie  marriage-night  caused  the  death  of 
the  bride  from  haemorrhage/' 

A  frequent  symptom  accompanying  this  diathesis  is  a  painful  and  sudden  I 
swelling  of  one  or  more  joiuts,  occurring  either  spontaneonsly,  or  fis  the  ni'sult 
of  some  slight  injur}-.  Tlie  swelling  is  the  result  of  an  effusion  nf  hlfH>d  imd 
synovia  jnt<i  the  synovial  membrane*  It  is  usually  accompiintcfi  by  some 
slight  febrile  disturl»ance.  It  may  last  only  a  few  days  or  may  persist  for 
months.  The  joint  is  often  f)ennanently  weakened,  and  relapses  are  frequent 
during  the  cure. 

Patliology. — Little  if  anything  is  known  with  wrtainty  aljoufc  th«?  nitun*! 
of  this  peculiar  atfbction.     It  has  been  stated  that  in  some  CII6Q«  the  inner  I 
coat  of  the  arteries  has  been  found  ahnormally  thin,  and  degenerative  change  ] 
have  been  obierved  in  the  endothelium,  but  the  ob«er\ati(>ns  are  not  sutHciently 
numenius  or  uniform  for  any  theory  to  Ix*  fouude<l  uf>on  Uieni.     From  tbr 
iufiueuce  exerted   by  cold  in  the  arrest  of  the  blevding,  it  may  rtias<«nably 
be  seiSfiected   that  a  want  of  proffer  contractility  in  the  arteriej*  has  some 
influence  in  causing  the  blei'dtng.     With  regard  to  the  condition  of  the  bl<xid»  , 
varying  statements  have  lieen  made  ;  it  has  been  ^aid  to  l>e  watery,  deficient 
in  corpuscles,  imd  n:  '  tilc.     In   the  caat^*  which    ha\e   been   a<linitted 

into  University  Vn\i  ital,  however,  the  blood  in  the  earlier  stages  of 

the  hfemorrhag'  td  healthily  and  was  of  gocnl  oohiur,  though  aller 

great  low  the  i  :,,  ume  paler  and  the  coagulum  less  firm.  At'curatr 
analyses  of  the  hl(K»d  from  bU^^ers  are  still  wanting.  It  has  heen  suggested 
as  another  i^tplanntion  of  the  disease  that  ita  real  cause  in  an  excess  of  bloody 
but  of  this  also  there  is  no  definite  evidence.  It  would  upj)t'ar  then  that  the 
only  facts  of  impc»rtance  that  we  at  pres<»nt  poss^^ss  to  thmw  light  on  tlie  cause 
of  haemophilia  are  :  that  it  is  hereditary ;  that  it  is  far  more  frequent  in  uialea  J 
than  iu  females  «  and  tltat  it  is  congenital  and  may  occur  in  all  mces  auti  in  all 
countries. 

Treatment. — In  trne  h«i«mophilia  no  reamed les  ap[iear  to  exercise 
slightest  intUn-nce  uwr  tfie  iliatheaiK  At  the  wame  time,  it  would  be 
for   the   subjiM't   of   this   unf<.trtumite  ennditlorv  tn  Htr*nd  in  tho!*t*  Mrvlinarr' 
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rake  of  health,  the  neglect  of  which,  by  lowering  his  "  condition,"  might 
faronr  the  tendency  to  bleed.  Legg  especially  recommends  the  nse  of  cold 
baths  of  plain,  sea,  or  chalybeate  waters,  residence  in  a  dry  air,  and  the 
use  of  warm  clothing.  The  preparations  of  iron  are  usually  given  in  a 
roatine  way,  but  it  is  doubtful  if  they  have  ever  been  of  service  in  prevent- 
ing the  hflemorrhagea  ;  they  certainly  never  have  arrested  them,  though  they 
may  be  of  use  in  removing  the  anaemic  state  left  after  a  copious  bleeding. 
Ergot  has  been  given  during  the  bleeding  in  many  cases,  but  without  evident 
dfect. 

The  Local  Treatment  is  that  on  which  most  dependence  will  necessarily  be 
placed.     It  consists  in  the  use  of  three  means — viz..  Pressure,  Styptics,  and 

PMMnure  is  to  be  relied  on  only  in  one  fonn  of  haemophiliac  bleeding — viz., 
the  continuous  haemorrhage  ivom  the  socket  of  a  tooth  after  extraction. 
In  these  cases  the  cavity  should  be  cleared  out  and  carefully  plugged  from  the 
bottom  by  means  of  lint  or  agaric,  the  whole  retained  by  means  of  a  piece  of 
cr»rk  and  a  gutta-percha  cap  to  fit  over  the  neighbouring  teeth,  and  compressed 
bj  a  bandage  applied  under  the  chin  against  those  in  the  sound  jaw.  When 
the  haemorrhage  occurs  from  the  soft  parts,  pressure  must  be  used  with  great 
caation  leat  sloughing  occur ;  the  integuments  being  extremely  liable  to  give 
way  extensively  under  very  moderate  pressure,  large  subcutaneous  extravasa- 
tion developing  at  the  same  time,  and  thus  increasing  materially  the  danger 
of  the  case  and  the  local  mischief. 

Compression  of  the  main  artery  of  the  limb  is  useless,  and  open  to  the 
objection  that  it  may  cause  the  development  of  ecchymoses  and  subcutaneous 
hemorrhages. 

Mjptica  of  all  kinds  have  been  used  as  a  matter  of  coui-se,  and  the  per- 
diloride  of  iron  has  enjoyed  especial  favour.  I  have  used  and  seen  it  used 
frequently,  and  can  safely  say  that  I  have  never  seen  any  permanent  benefit 
frum  its  application  in  these  cases.  Indeed,  great  evil  has  often  resulted  from 
the  infiammation  excited  by  the  application  of  styptics  of  any  kind.  The  parts 
become  swollen  and  slough,  and  as  the  sloughs  separate  the  oozing  may  re- 
commence from  the  raw  surface,  and  the  same  process  has  to  be  gone  through 
ftswi.  A.  E.  Wright  has  suggested  the  application  of  a  one  per  cent,  solution 
of  calciam  chloride  to  which  some  fibrin- ferment,  obtained  by  extracting  washed 
fibrin  with  water,  may  be  added  ;  or  the  styptic  described  in  Vol.  I.  p.  422, 
■ay  be  tried. 

The  actual  Cautery  presents  the  same  disadvantages  as  ordinary  styptics. 
It  may  temporarily  arrest  the  bleeding,  but  inflammation  is  set  up  in  the  parts 
IcTond  the  limit  of  the  eschar,  and  this  on  separating  leaves  an  extended 
dftnting  surface  which  may  bleed  again,  perhaps  more  freely  than  before. 

The  continued  application  of  Cold  appears  to  arrest  haemophiliac  bleeding 
■oie  effect aally  than  any  other  means,  and  this  circumstance  would  lead  to 
the  bdief  that  the  haemorrhage  is  due  to  want  of  contractility  in  the  smaller 
■teries  rather  than  to  want  of  coagulability  in  the  blood.  The  cold  may  be 
ippli^id  by  means  of  irrijscation  of  iced  water,  as  was  done  successfully  by 
KtnhalU  or  by  the  application  of  ice  either  directly  to  the  part  or  laid  upou  a 
ipnge  covering  it,  as  has  been  done  in  some  of  the  crises  of  haemophilia 
oaurring  at  University  College  Hospital.    Simple  water  may  be  used,  or  a 
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weak  solation  of  boric  acid.    If  the  bleeding  wonnd  be  in  the  extremities,  the 
h'mb  should  be  elevated  and  kept  at  rest  on  a  splint. 

The  Surgeon  has  already  been  cantioned  as  to  the  inexpediency  of  perform- 
ing any  operation,  except  under  circumstances  of  the  most  urgent  necessity, 
on  any  member  of  a  family  of  bleeders,  or  on  an  individual  known  to  be  the 
subject  of  hssmophilia.  Should  an  operative  procedure  become  necessary,  it 
should,  if  possible,  be  carried  out  with  Paquelin^s  thermo-cautery,  or  the 
galvanic  6oraseur. 
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DISEASES   OF  AETEEIES. 

Artebies  are  liable  to  nnmeroos  diseases  which  derive  great  importance 
Crom  the  effects  thej  produce,  both  upon  the  vessels  themselves  and  upon  the 
parts  to  which  they  carry  blood.  Amongst  the  most  important  are  the  various 
forms  of  inflammation  or  arteritis.  The  inflammatory  affections  of  arteries 
are  divided  first  into  two  classes,  viz.,  those  resulting  from  injury,  and  those 
arising  from  general  or  local  causes  not  of  a  traumatic  nature.  Inflammation 
of  the  arteries  is  divided  also  into  endarteritis,  in  which  it  affects  primarily  or 
chiefly  the  internal  coat,  and  peri-arteritis,  in  which  the  process  commences  in 
the  outer  coat  or  sheath.  The  term  ^*  mes-arteritis  *'  has  also  been  suggested 
for  inflammation  of  the  middle  coat,  but  it  is  of  little  use.  as  no  true  inflam- 
matory affection  commences  in  that  part  of  the  vessel.  Some  forms  of 
arteritis  are  named  from  the  cause  of  the  disease,  as  syphilitic  or  embolic.  As 
in  other  structures,  the  inflammatory  process  may  be  acute  or  chronic.  In 
addition  to  the  above  diseases,  arteries  suffer  from  various  degenerative 
changes,  some  of  which  are  primary,  affecting  the  original  tissues  of  the 
vessels,  others  are  secondary,  the  degeneration  taking  place  chiefly  in  the 
products  of  a  chronic  inflammatory  process.  These  various  processes  are  still 
further  complicated  by  secondary  effects,  such  as  the  formation  of  aneurism, 
ffMn  the  diseased  walls  of  the  artery  yielding  before  the  pressure  of  the  blood, 
and  thrombosis  of  the  affected  vessel  followed  by  its  obliteration,  and  some- 
times by  embolism  and  gangrene. 

In  discussing  the  diseases  of  arteries,  it  will  be  most  convenient  to  consider 
fim  the  various  forms  of  inflammation  ;  secondly,  the  degenerations  ;  and 
lastly,  the  more  remote  effects  of  these  changes. 

AOUTX    INFLAMMATION    OF    ARTERIXB. 

Aemte  Arteritis  of  idiopathic  origin,  that  is  to  say,  arising  as  an  indepen- 
dent affection  for  which  no  evident  cause  can  be  found,  was  formerly  believed 
tr»  be  a  comparatively  common  disease.  It  was  supposed  to  affect  the  inner 
coat,  spreading  along  the  vessel  in  the  direction  of  the  circulation,  and  from 
this  hct  it  was  spoken  of  as  diffiise  or  erysipelatous.  It  is  now  known,  how- 
fTw,  that  no  such  affection  really  exists,  and  that  the  en'or  arose  partly  from 
MEoming  that  thrombosis  is  invariably  evidence  of  previous  inflammation  of 
the  affected  vessel,  and  partly  from  mistaking  for  the  redness  of  inflammation 
(he  staining  of  the  intima,  so  often  observed  as  the  result  of  changes  in  the 
blood  with  disintegration  of  the  red  corpuscles,  which  may  occur  during  life 
is  acute  forms  of  blood-poisoning  such  as  septicaemia  or  malignant  fevers,  or 
after  death  as  the  result  of  putrefaction. 

Arteritifl.— Simple  acute  traumatic  inflammation  limited  to 
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tlie  part  iujunid  aud  showing  no  tendency  to  extenBion,  U  familiar  to  every 
SaixeoQ   in   c^^nnexion  with    contusion,   laceration,   wound,  or   ligature  ofl 
arteries  ;  for  in  the  eurlj  period  of  repair  after  any  of  the*^e  injurit^,  inflam- 
mat-ory  exudation   fix*ni  the  %a8a  vasorum   forms  an  essential  part  uf   the 
process.     For  a  description  of  this  condition,  the  reader  is  referred  to  Vol.  Lj  ^ 
Chap.  XfY. 

JLxteritis  by  Bictension,  from  infective  inflammation  or  nlceration  of  thol 
tiiaQea  gurroiiiidinir  the  veest'l,  has  already  been  described  as  one  of  the  dangem 
i  aoOOflipanying:  these  processes.     In  intiammation  affectirip:  an  artery  in  thin 
way,  the  process  is  the  eame  as  in  other  tissues.     The  vessels  of  the  outer  t'<>iit 
are  dilated,  inflammatory  exudation  with  migration  of  corpo84;le8  takes  placi\ 
and  the  wandering  cells  infiltrate  the  coats  of  the  artery,  which  become  svk  ollen 
and  softened.     The  process  sprcatis  from  the  outer  to  the  inner  coat,  tho  I 
end<»t helium  separates,  and  fibrin  is  deposited  upon  the  diseased  surface.     Id 
the  smaller  arteries  complete  throralx»9ig  takes  phwx^,  and  the  clot  extends  j 
upwards  to  the  nearest  brancli  beyond  the  inflamed  part  of  the  v*:«*n*l,  aodl 
may  then  undergo  the  changes  alrea^Jy  described  as  occurring  in  the  pcf-l 
manent  closure  of  an  artery  (Vol,  I.,  Wounds  of  Art^iTies),  and  hemorrhage] 
18  thus  prevented.     In  arteries  aViove  the  size  of  tlie  radial,  however,  thel 
closure  of  tie  tx^asel  is  frequently  not  a<'ccmiplished  before  the  e<«its  are  wi  far  ' 
softeneil  as  to  give  way  Ix^fore  the  pressure  of   the   blotwl,  and   thus  fatal 
hiemorrhage  may  result,     This  is  all  tlie  more  likely  to  occur  when  the  in- I 
flamniation  and  subsequent  ulceration  affect  a  limited  portion  of  one  side] 
only  of  the  artery,  as  in  those  cases  in  which  it  is  due  to  the  contact  of  an  irri* 
tat'  '.rn  body,  such  us*  a  sequestruni.     In   the  larger  arteries  conipleir 

tbn  uc<jurjf  much  less  reiidily  than  in  i^rrmller  vessels  or  in  Veins,  (hr 

mpidity  of  the  fiow  of  the  bloo<l  being  unfavourable  to  the  lulhesion  uf  tb©l 
white  cor|tusclc8  which  is  the  fii-st  step  in  thrombosis. 

In  arteries  which  have  been  divided  and  secured  by  ligature  or  otherwise^  ] 
the  extension  of  unhealthy  inflammation  fi-om  the  wound  to  the  exposed  end  | 
of  the  vessel,  follo\\ed  by  eofteuiug  of  its  coats,  and  diiiint<L'gration  of  the  con- 
tauncnl  clot  is  the  commonest  chuju.'  of  second»iry  lueiiiorrhage, 

Smliolie  Artaritii. — Muxon  hiis  [Kjtinted  out  that  a  form  of  acute  urteritia  ; 
resulting  in  softening  and  swelliug  r»f  the  arterial  wall,  thus  leading  to  the 
formation  of  an  aneurism  or  to  rupture  of  the  vessel,  is  in  rare  cases  tlie 
result  of  the  lodgment  of  an  embolua  A  simple  fibrinous  t*mlK>las  lodging 
in  an  arter}'  merely  obliterates  tite  vess«e1  without  causing  S(»ftening  of  ita 
cmita.  In  order  tluit  inflammatory  soft^^niug  may  oc«-ur,  it  is  neocssarj  that 
tlio  embolus  should  be  derived  from  a  part  which  is  the  seat  of  some  infocti\'e 
inflanimation,  and  that  it  should  cam'  with  it  the  unhealthy  pn^ducts  of  the 
pfDcesa.  EmlK>lie  arteritis  is  most  likely  to  oecur  in  the  somewhat  rare  affec- 
tion known  as  ulcerative  or  infective  endocarditis,  but  it  hm  also  been  known 
to  follow  emliolism  during  the  i^urse  of  an  ordinary  case  of  acutu  rheumatiam. 
Localised  arteritis  arising  in  this  way  is  tK^lieve<l  to  be  the  most  conumm,  if 
not  ib«  sole  camMS  of  s^MJutaneous  mteurisms  in  children*  and  in  the  smaller 
ve»eb  of  the  eltrtmitics  in  udulls.  Ruabton  Parker  has  recorded  a  cage 
which  well  illustrates  this  form  of  diseeBe*  A  boy,  aged  U,  during  an 
attack  uf  acute  rbeumatism  was  suddenly  seiaed  with  pain  in  the  forearm, 
followed  by  swelling  of  the  limb.  The  general  swelling  soon  subsided,  hnviog  j 
a  dt3i»ply-aeated  circumscrikHl  tumour,  which  steadily  inoreaaad  in  sixe  for  tbe 
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next  four  months.  On  laying  this  open  a  cavity  was  exposed  containing  more 
than  a  ponnd  of  dark  clotted  blood,  and  the  anterior  interosseous  artery  was 
Iband  to  communicate  with  it  by  an  opening  a  quarter  of  an  inch  in  length. 
The  Tessel  was  successfully  ligatured  above  and  below  the  opening,  and  the 
bov  recovered.  At  the  time  of  the  operation  there  was  a  loud  double  aortic 
mormur.  Langton  and  Bowlby  have  recorded  a  case  in  which  as  a  conse- 
quence of  the  lodgment  of  emboli  from  the  valves  of  the  heart  in  ulcerative 
endocarditis,  aneurisms  formed  at  the  bend  of  the  elbow  and  in  the  popliteal 
space,  necessitating  the  ligature  of  the  brachial  and  femoral  arteries.  The 
patient  died  eight  weeks  afterwards  from  the  effects  of  an  embolus  lodged  in 
the  brain. 

Aevia  Sndarteritia. — Comil  and  Ranvier  describe  under  this  name  an 
affection  of  the  inner  coat,  met  with  chiefly  in  the  aorta,  but  occasionally 
also  in  smaller  vessels,  especially  near  wounds.  It  is  characterized,  to  the 
naked  eye,  by  prominent  patches  formed  by  a  swelling  of  the  intima.  They 
are  circular  or  oval  in  outline,  and  seldom  exceed  half  an  inch  in  diameter, 
though  both  their  form  and  their  size  may  be  altered  by  the  coalescence  of 
neighbonring  patches.  They  ai*e  pale  pink  in  colour,  and  semi-transparent  or 
opaieecent ;  in  consistence,  they  are  soft  and  elastic,  almost  gelatinous.  The 
internal  surface  has  often  lost  its  polish,  in  consequence  of  the  irregularity  of 
the  swelling,  but  its  endothelial  covering  is  usually  intact.  The  middle  coat 
beneath  the  patch  appears  usually  to  be  somewhat  swollen,  and  this  condi- 
tion is  more  marked  in  the  adventitia.  Microscopic  examination  shows  that 
the  swelling  is  due  to  an  accumulation  of  small  cells,  either  round  or  slightly 
irregular  in  outline,  between  the  fibres  of  the  sub-cndothelial  connective  tissue 
and  the  elastic  layers  of  the  inner  coat.  These  cells  have  a  distinct  nucleus 
gnrrounded  by  a  small  quantity  of  protoplasm,  and  show  signs  of  active  growth. 
fomil  and  Itanvier  believe  they  are  produced  by  proliferation  of  the  original 
cells  of  the  part.  The  swelling  of  the  external  coat  is  found  to  be  due  to  the 
presence  of  numerous  cells  of  new  formation  separating  the  fibres  of  the 
connective  tissue. 

The  conditions  under  which  acute  endarteritis  occurs  are  not  clearly  deter- 
mined, but  as  every  intermediate  condition  between  it  and  the  chronic  form 
immediately  to  be  described,  is  to  be  met  with,  sometimes  even  in  the  same 
vessel,  it  seems  to  be  nothing  more  than  the  same  process  increased  in 
mtensity. 

Periarteritis. — By  periarteritis  is  meant  an  inflammation  commencing 
ID  the  outer  coat  or  sheath  of  the  artery.  If  we  exclude  arteritis  by  exten- 
ikn  from  surrounding  tissues  and  traumatic  arteritis,  periarteritis  is  a  rare 
diKase.  Charcot  and  Bouchard  have  described  such  an  aflection  in  the 
fOKls  of  the  brain,  commencing  as  an  accumulation  of  small  round  cells  in 
ihe  periTascular  sheaths  ;  these  penetrate  the  coats  from  without  and  lead  to 
•ofurning,  frequently  followed  by  the  formation  of  minute  aneurisms  and  final 
rvpcnre.  It  is  a  senile  disease,  and  according  to  Charcot  a  common  cause  of 
«pr>plexj. 

An  affection  of  the  arteries  of  an  uncertain  nature  not  causing  obliteration 
\m  been  obeerved,  which,  from  its  giving  lise  to  acute  pain  and  tenderness 
wtxh  some  swelling  in  the  line  of  the  vessel,  must  be  supposed  to  be  in- 
ftumnatory.  A  case  of  this  kind  was  recorded  by  J.  H.  Morgan,  in  the 
Tiuvactioofl  of  the  Clinical  Society  for  1881.    The  patient,  a  man  aged  46, 


88  DISEASES    OF  ARTEHIES, 

was  attacked  with  aevere  pain  in  tlie  line  of  the  ripht  femoral  artery  ;  the 
vfPBel  was  acutely  tender,  bnt  there  was  no  redness  of  the  skin  eoveriog  It* 
The  conditioQ  waf;  at  drst  limited  to  a  tew  inches  of  the  artery  near  the 
groin,  but  grradually  extended  to  the  popliteal  space  and  log,  SliL'ht  o^ema 
end  some  swelling  nf  the  lymphatic  ^^lands  became  apparent  when  the  diaeaae 
rt»ached  the  leg.  The  vessel  poJaated  forcibly  and  there  was  no  ihrombo«i«. 
'['he  man  had  some  years  previoasly  saflered  from  a  similar  attectton  of  the 
oppoaite  leg,  and  while  stiJl  under  observation,  the  Hght  brachial  and  can>tid 
'  were  sncoesiively  affected.  Altogether  the  second  attack  laated  over  fiTt 
monthB.  It  was  not  apparently  due  to  syphilis,  gout,  or  rheumatism.  From 
the  absence  of  tliromltosis  it  would  seem  probable  that  the  dijicase  was  a 
periarteritis* 

CHROSriC    IHFUUfMATION    OF   ABTSRIEB. 

Cbronie  Endarteritis,  Arteritis  Beformana,  Atheroma.— Tli is  ik  by 
fjir  the  most  cummon  disease  to  which  iirteriea  are  liable  ;  in  fact,  it  is  very 

rare  after  middle  life  to  find  it  completely 
absent  in  the  larger  vessels.  It  occurs  in  its 
most  marked  fonn  in  the  aorta  and  the  large 
arteriett  of  the  neck,  ahdomun,  the  tipper 
parts  of  the  hmhs,  ami  the  Ijiwe  of  the  brain* 
It  is  le^  commonly  seen  in  the  stnaller 
vessels,  in  which  the  muscular  coat  is  more 
fully  developed. 

Chronic  eodartentiH  first  apjieara  as  pale 
yellowish  patches  nr  streaks,  f^mmith»  Mlightly 
elevated  above  the  surface,  and  evidently 
seated  in  the  d(x*per  layers  of  the  inner  coat. 
They  are  irregular  in  outline,  their  long 
diameter  is  m^ually  in  the  line  of  the  ves3«?r« 
course,  bnt  they  shi»w  a  special  predilection 
for  the  months  of  the  branches  leaving  the 
main  trunk,  round  which  they  form  annular 
elevations.  Their  outline  subsequently  be- 
comes more  irregnlar  by  tlie  crmlescenoe  of 
ueighbonring  pat<'hep.  As  the  disease  ad- 
vances,  the  patclieM  b**corae  more  elevated, 
often  reaching  a  lin«.^  or  more  in  thicknens. 
At  this  stage  they  are  grey,  semi-tnins* 
parent  or  opalescent,  and  inelaatic,  some- 
times almost  cartilaginous  in  apfjearance  and  consistence.  This  condition 
is,  however,  speedily  followed,  before  the  |iatches  have  reiiched  more  than 
half  an  inch  in  diameter,  by  a  change  to  an  oi>aqui*  yellow  colour*  the  altera* 
lion  in  tint  commencing  in  the  central  parts.  This  chaiige  is  due  to  fatty 
r  degeneration,  and  is  mTconifMinied  by  some  loss  of  toughness.  The  ftirther 
I  may  l»e  in  one  of  two  directions  r  the  growth  may  soften  and  brc^k 
•  down  ;  or  it  may  calcify.  Wlien  softening  takes  place  the  putc^h  liecomes 
eon  verted  into  a  pultaceons  or  cheesy  ma^^t  and  even  sometimes  undergoes 
oonk|ilite  liquefaction  into  a  yellow  creamy  fluid,  which  has  been  mistaken  for 
true  pus,  and  termed  an  ^  atheromak/UM  ahBCUsy    It  is  this  change  thai  led 
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to  the  term  "  atheroma "  being  applied  to  the  disease,  the  products  of  the 
BofteniDg  of  the  patch  resembling  the  contents  of  an  atheromatous  cyst  of 
the  skin.  The  term  is  now  often  incorrectly  extended  to  all  stages  of  chronic 
OKlarteritis. 

When  the  process  reaches  the  more  advanced  stages  the  middle  coat  is 

affected,  first  by  chronic  inflammation,  and  subsequently  by  softening.    At 

the  same  time  considerable  thickening  of  the  external  coat  takes  place  by  the 

formation  of  dense  fibroid  tissue  which  is  not  prone  to  fatty  degeneration  and 

softening.     Up  to  this  point  the  fatty  patch  is  covered  by  the  most  internal 

lajers  of  the  intima  and  the  endothelium,  which  are  not  affected  by  the 

chronic  inflanmiatory  process,  but  after  complete  softening  these  give  way, 

and  the  atheromatous  fluid  is  discharged  into  the  circulation,  leaving  the 

remains  of  the  patch  exposed  to  the  blood-stream.    The  raw  surfisice  thus 

funned  is  the  so-called  **  atheromatous  ulcer  "  (Fig.  437).     The  debris  which 

eater  the  circulation  are  carried  on  and  lodge  in  the  capillaries,  but  not 

poaaessing  any  irritating  properties  they  give  rise  to  no  evil  consequences. 

Although  during  this  process  a  considerable  part  of  the  inner  and  middle 

ooatB  is  lost,  perforation  or  rupture  of  the  artery  rarely  takes  place,  and  it  is 

onlj  in  exceptional  cases  that  the  blood  forces  its  way  amongst  the  coats  of 

(lie  diseased  vessel.    This  is  due  to  the  fact  that  at  the  margins  of  the  patch 

the  dironic  inflammatory  process  has  led  to  firm  matting  together  of  the 

cuats  of  the  artery.     At  the  same  time  the  thickening  and  induration  of  the 

external  coat  prevent  perforation.    It  is  especially  opposite  the  deeper  and 

moie  eroded  atheromatous  patches  that  this  consolidation  of  the  external  coat 

iMks&  place.     The  change,  although  described  as  a  chronic  inflammation,  is 

strictly  conservative  in  character.     The  new  growth  of  fibroid  tissue  is  not 

eonfined  to  the  external  coat,  but  extends  to  the  sheath  of  the  vessel,  and,  by 

soidering  it  to   the  contained  artery,  greatly  adds  to  the  strength  of  the 

viaeolar  wall 

Altbongh  perforation  is  thus  prevented,  the  new  tissue  bub  imperfectly 
lepreaents  the  normal  structures  of  the  coats  of  an  artery,  as  it  is  entirely 
wmting  in  elasticity.  Consequently  it  is  very  apt  to  yield  slowly  to  the 
pressure  of  the  blood,  and  thus  lead  to  the  formation  of  a  sacculated  aneurism, 
the  mouth  of  which  will  correspond  to  the  damaged  portion  of  the  wall  of  the 

Complete  softening,  with  the  formation  of  an  atheromatous  ulcer,  is  not 

^  any  means  a  necessary  consequence  of  fatty  degeneration  of  the  patches 

nniting  from  chronic  endarteritis.     In   many  cases  the  new  tissue,  after 

ie|aienUing,  remains  as  a  finn,  yellow,  opaque  mass,  and  may  undergo  no 

Mwr  change,  but  most  commonly  lime  salts  are  deposited  in  it,  and  it 

piiniUy  becomes  converted  into  a  hard  calcareous  plate,  over  which  the 

cbl  layers  of  the  inner  coat  with  the  endothelium  may  remain  un- 

1  Wdwl    Sometimes,  however,  these  seem  to  wear  away  and  the  calcareous 

i  IM16  comes   in   direct  contact  with  the  blood-stream.      This  change   was 

1  tarty  described  as  "  ossification  of  the  arteries,'*  but  it  need  not  be  said  that 

]  •tne  bone  is  formed.    From  the  arrangement  of  the  calcareous  matter  in 

lltatconesponding  to  the  atheromatous  patches  in  which  the  lime  salts 

'^^     T^  been  deposited,    this    change    has    received   the    name    of    laminar 

KoQioopic  examination  of  an  atheromatous  artery  in  the  early  stage  of  the 
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diseiae  shows  that  ihts  morbid  change  commences  in  the  deeper  layers  of  th« 
inner  coftt,  tlic  effected  area  beiii«r  Ijoundcd  externally  bj  the  jellow  elastic 
tamit)a.  The  flattened  o/dh  which  lie  between  the  lamiDtu  uf  coDnective  tiasac 
of  which  the  deeper  part  of  the  intima  u  claefly  ronifKiN^d  prulifemt**.  The 
new  cells  are  urniiiged  in  liiu^s  betweeu  the  laminm.  With  the  pn>liri:'mtii>nof 
tlie  cells  there  is  a  grc^wth  of  new  lamin»  of  connective  tisane  closely  rc««.^m- 
blini^  thai  of  the  healthy  inner  cckat,  both  in  appearance  and  in  arrangement, 
but  they  arc  altojjether  inelastic.  The  relative  amount  of  celU  and  tibrotis 
intercelJnlar  aubfitance  varies  in  diflerent  caaes,  but  the  chief  bulk  of  the  new 
tissue  ifl  alwavH  coioiwised  of  tlie  latter.  The  cells  are  small,  ronndc<i  or 
slighlly  flattened,  and  contain  a  nucleus  of  considerable  size,  round  which  it  i* 
ufteti  difticult  to  rec<><(niae  any  protoplasm.  Xo  vessela  penetnUe  the  new 
liaeue,  and  conseipiently  when  it  reaclies  a  certain  stafre  of  development  the 
oentral  parts  are  bnt  imperfectly  nourished,  and  degeneration  com?nen(!e8. 
The  oelU  become  ahri veiled  and  granular,  and  fatty  granule??  also  apiM:*ar  in  thi* 
intercellular  substance.     At  a  later  8t*ige  calcareous  granules  may  also  make 

their  appearance  If  ioftening  takes  place,  the 
fat  granules  increase  in  quantity,  and  solution  of 
the  intercellular  substance  follows.  If  complete 
liquefaction  takes  plaa\  the  athen  fluid  is 

^liir*     '  LI  '-*  r^r^    ^     found  under  the  microscopi'  to  be  *  ^  chiefly 

j^k  /  ■"  \q  ^.  n    -       \    ^^  fatty  iltbrijt  and  oil  globntes,  and  very  freqacntly 
^5l*^<^iS^-^^£^    j    it  contains  plates  of  cholesterine  (Fig*  iiit<).    The 
*    *   ^  accompanying  drawing  (Fig.  4;V.I)  ilhi»trat«a  the 

structure  ot  an  atheromatous  patt^h  very  well. 

The  changes   in    the   middle  and   outer    ctaitji 

require  but  little  notice.     The  middle  coat  in  the  ; 

later  stages  is  often  invaded  by  a  growth  simiJar  in 

character  and  structure  to  that   which  origioaUy 

starttnl   in   the  inner  coat.     In  fact^  it  seems  to  W  I 

an  extension  of  the  same  growth,  the  true  structurt*^  of   the   middle  coat 

being  atro|ihied  from  pi^essurc.    The  outiT  coat  shows  a  growth  of  new  fibrott* 

tissue  containing  a  number  of  small  round,  or  elongated  cells* 

Nature  and  CanBeB.--The  views  as  to  the  nature  of  the  disease  liare  I 
undergone  various  changes,  but  at  the  prtisent  time  it  is  alnujst  univefMaliy 
rqp&rded  as  a  chronic  inllammatory  pn>ce^  characterised  by  overgrowUi  of 
the  affected  tissue  followed  by  degeneration.  Gulliver  was  l<»ng  ago  inclined 
to  this  opinion,  and  it  has  been  especially  insisted  «>n  by  V'inhow,  llitlroth« and 
Moxon,  That  it  l>eloDgs  to  the  class  of  morbid  proot«ofi  almost  universallj 
spoken  <if  an  chronic  inflammations  may  be  said  now  lo  be  generally  accepted, 
but  the  ditlereniH5  Wtwten  theise  and  acute  inflammation  is  so  m&rketl  that 
proliably,  with  the  advance  uf  pathological  knowled^,  a  complete  se(iaraticiii 
will  be  made  between  them. 

The  most  important  cause  t>f  chronic  endarteritis  is  mechanical  straiiul 
This  may  be  constant,  as  the  result  of  abnormal  resistance  in  the  capitlanea  ] 
or  smaller  arierios,  or  intennittent,  such  as  rx-curs  during  Tiotent  exert  ion,  iJi 
which,  while  the  heart  is  l)eating  forcibly,  the  resistance  to  the  circnlation  i^^ 
increased  by  the  contraction  of  the  musidea.     Moxon  hm  brought  forward 
abundant  evidence  in  proof  of  this  thi^sory.      lie  points  out  that  atheroma 
occurs  more  constantly  and  at  an  earlier  period  in  males  tluin  in  females^  and 
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when  eileiiflivu  athenuua  is  met  witJi  in  women,  it  will  usiuilly  be  fonod 
tli&i.  tlwy  Utv«  been  engaged  in  hard  manual  labour.  In  men,  the  moBt 
mirked  Qsamplee  are  met  with  in  those  whot^e  oceapations  have  involved 
irioliffit  phjrncal  exertion.  In  wiisting  diseases,  in  which  blje  quantity  of  bknid 
k  dinimislif-d  and  the  arterial  tension  mdnced,  atheroma  is  seldom  met  with, 
and  in  ttie  pnlinonary  arteries,  in  which  the  pressure  is  much  less  than  in 
«jstctitic  iroBsekp  chronic  endarteritis  is  rare,  being  obserired  only  in 
^ich  the  riglit  heart  is  hypertrophied  in  consequence  of  chronic* 
phygtima,  or  obstruction  at  the  mitral  orifice.  The  disease 
uii*rnover,  in  those  |mrts  which  are  exjKJScd  to  thu  greatest 
fUu:   .  iircb  of  the  aorta,  and  at  the  points  at  which  large  branches 

are  girim  <yfr  or  a  trunk  hifuroatea.     It  i.s  common  also  to  find  the  diBea.sc 
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d-l\jmix*d  in  thostf  situatious  in  which  the  artery  is  placed  in  dose 
:iajity  to  a  l*one,  as  in  the  femoral  at  the  brim  of  the  pelvis*  The 
te  that  cbrcitiic  t^otlartentis  is  always  more  marked  in  the  vessels  of  the 
bwcr  ftinb  thfto  in  those  of  the  upper  may  also  be  explained  by  the  pressure 
Wni|^  giBfttat  in  the  most  dependent  parts  while  the  body  is  in  the  erect 

Xaicmr  the  cooKtitutional  affections  which  predispose  most  powerfully  to 
|litde%>  of  afiierouia  is  chronir  /irtghf's  dmase,  with  the  granular 

.,,  .uey,  <iull  and  8utton  demonstrated  that  this  disease  is 
■McniCed  ^itb  a  ^ncrnt  change  in  the  smaller  arter.t  s  and  capillaries,  to  which 
lifT  gm?€  the  name  of  arteikhcapHlctry  fibram.  It  is  characterized  by 
•  fibroifl  thickening  of  the  external  citat  of  the  smuller  aiicries*  In  the 
kidnt^y,  Jtihuson  has  described  a  thickuniug  of  the  walls  of  the 
'  ftrtcriugty  which  he  l)eheves  to  b:*  doe  chiefly  to  the  hypertrophy  of  the 
cmL  Th^j  nature  of  the^e  changes  and  their  extent  are  still  matters 
ilfapule  I  bal  wliatever  the  exact  pathological  change  may  be,  it  is  beyond 
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a  docibt  that  it  catises  coDsiderable  obstrnotion  to  the  circulation,  %  ftct 
which  iB  proved  by  the  hypertrophy  of  the  heart  that  accorDpatiies  the 
disease  and  the  evidence  of  intTeased  arterial  tension  as  indicated  by  the 
gphyg^ograph. — The  granular  contracted  kidney  and  the  general  vascnlar 
changes  associated  with  it  are  very  commonly  the  result  of  gout^  so  mnch 
80  that  this  form  of  Bright's  dieease  is  often  termed  the'* gouty  kidney/' 
Gout  ifl  nsually  the  result  of  an  abuse  of  alcoholic  stimulants,  and  thnt 
habitual  aleoMic  excess  comes  indirectly  to  be  an  important  cause  of  chronic 
endarteritis. 

The  influence  of  f^tjphilu  in  the  causation  of  atheroma  is  a  more  doubtfol 
point.  Aitken  attaj:*heB  great  importance  to  it.  The  effect  of  syphilis  in 
causinc^  disease  of  the  smaller  arteries,  and  fibroid  induration  of  organs  and 
tissues  has  alrt^ady  l)een  pointed  out  (see  Syphilis^  Vol.  L),  and  it  is  evidtoil 
tluit  these  chan^^es  would  tend  tc«  obstruct  the  circuJation  and  thus  csnss 
increased  arterial  tension.  Whether  it  acta  more  directly  as  a  cause  of 
atheroma  is  uncertain. 

The  most  important  predisp:>sin^  cause  of  chronic  endarteritis  is  M  a^. 
After  a  certain  period  of  life  the  arteries  in  common  with  other  tissues  become 
impaired  in  !«trncture.  The  impairment  manifests  itself  chiefly  by  a  diminution 
in  the  normal  elasticity  of  the  coats^  so  that  they  become  less  capable  of  with- 
standing  any  strain  to  which  they  may  be  subjected.  80  frequent,  and  indeed 
constant,  are  these  transformations  of  the  arterial  coats  daring  tfje  declrne  of 
life,  that  they  may  be  considered  the  natural  result  of  the  diminution  of  tbd 
nutrient  activity  consetjuent  upon  advance  in  years.  Gmeliu  found  that  then* 
is  a  progressive  increase  in  the  earthy  matters  contained  in  the  coats  of  healthy 
arteries  as  the  individual  advances  in  life.  Thus  he  ascertained  that  the  ash 
of  the  arteries  of  a  newly-born  child  yields  0*8(1  f»er  cent,  of  phoepliate  of 
lime  ;  the  healthy  arteries  of  an  adult  1*!2^  ;  and  those  of  an  old  man  t*ll  of 
the  same  salt  ;  whilst  the  calcified  arteries  t>f  an  aged  man  contain  I'Ol, 
There  is  no  precise  period  of  life  at  which  the^c  chatiges  set  in  ;  old  age  is  % 
relative  term,  and,  as  soon  as  the  system  has  parsed  its  full  maturity,  in  what* 
ever  year  of  life  this  may  happen^  there  is  a  tendency  for  these  degeneFalim 
changes  to  take  plaice.  The  tendency  to  early  degeneration  of  arteries  is 
frequently  hereditary, 

Sffacts  of  Chronic  Sndarteritii.— As  a  oonsa[uence  of  the  loss  of  ebs- 
tieity  resulting  from  the  chronic  intlammatory  and  degencruttve  change  in 
the  costs  of  the  artery^  it  usually  yields  more  or  less  before  the  distending 
force  of  the  heart.  This  change  is  most  marked  in  the  aorta  and  its  primary 
divisions,  but  is  occasionally  seen  in  the  femoral  and  brachial  arteries.  Tbe 
dilatation  may  1'  %  or  |Kmch*hke  pn>jections  may  fnrm  here  and  t 

At  the  same  tin^  sel  is  oftf,»n  s<>m»'what  elongnted  so  as  to  iMBume 

tortuous  form.  It  is  in  consequence  fjf  these  change}^  that  the  name  orApriYiir 
defvrmam  was  given  to  this  disease  by  Virchow.  The  interior  of  the  diktol 
vesicl  is  rough  anrl  irregular  in  consequence  of  the  projection  of  the  aihero* 
mitous  pfttdies  ;  when  softening  has  taken  jilace,  **  atheromatous  nloem  *'  may 
be  ecattersd  hei^  and  thcn.^  over  the  surface,  nnd  in  other  cases  it  may  ha 
paved  with  f  calcareous  plates.    When  *  tion  reaches  a  certJiin 

degree  and  i.    J  tc»  a  definite  area,  the  coD' .-  described  as  a  fnsi* 

form  anenrism,  the  distinction  between  that  and  simple  dilatation  tieing  onlf 
uot  of  degree  (»e  Aneurism). 
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The  I08S  of  elasticity  ia  the  coats  seriously  interferes  with  the  circulation 
throngh  distant  parts,  as  the  natural  storage  of  the  heart's  force  in  the  elastic 
valbof  the  larger  vessels  by  which  the  continuous  flow  between  one  systole 
and  another  is  maintained  is  no  longer  possible.  The  circulation  in  the 
extremities  is,  therefore,  usually  feeble,  and  the  nutrition  of  the  parts 
correspondingly  imperfect. 

Narrowmg  cr  Oeehisim  of  the  Branches  leaving  the  Atheromaiaus  Trunk  is 
by  DO  means  nncommon.  As  before  stated,  the  orifices  of  the  branches  from 
the  main  trunk  are  common  seats  of  the  earUest  atheromatous  patches.  The 
^iftfamiTig  of  the  intima  may  take  place  in  a  ring  round  the  mouth  of  the 
▼e«el  and  thus  gradually  narrow  it.  The  coincident  thickening  of  the  outer 
ooat  may  still  farther  contract  the  orifice.  When  complete  obliteration  occurs 
the  final  obstruction  probably  takes  place  by  the  formation  of  a  thrombus  in 
the  diseased  artery  inmiediately  above  the  narrowed  orifice.  Complete 
obliteration  is  most  conmion  in  those  cases  in  which  the  dilatation  of  the  main 
trunk  has  reached  such  a  degree  as  to  merit  the  name  of  a  fusiform  aneurism. 
In  a  case  in  University  College  Hospital  a  few  years  ago,  in  which  the  left 
carotid  was  tied  for  aneurism  of  the  innominate  artery  and  the  arch  of  the 
aorta  with  an  immediately  fatal  result,  it  was  found  that  the  right  subclavian 
was  obliterated  where  it  left  the  dilated  innominate,  the  right  carotid  was  per- 
vious, bat  pressed  on  by  the  aneurism,  and  the  aortic  opening  of  the  left 
sabclavian  was  completely  closed  ;  thus  the  arteiy  which  was  tied  was  the 
only  vessel  carrying  blood  to  the  brain.  Narrowing  of  the  coronary  arteries 
by  an  atheromatous  ring  at  their  orifices  is  a  common  cause  of  fatty  heart. 

Thrombosis  is  an  occasional  consequence  of  atheroma.  So  long  as  the  patch 
is  covered  by  an  unbroken  layer  of  the  inner  coat  with  its  endothelial  covering, 
there  is  no  tendency  for  coagulation  to  take  place  upon  it.  When,  however,  the 
patch  has  softened  and  has  been  discharged  into  the  circulation,  leaving  an 
"  atheromatous  ulcer,'"  or  when  the  thin  covering  over  a  calcareous  plate  has  been 
worn  away,  the  diseased  structures  come  into  direct  contact  with  the  blood.  If 
the  sur&oe  is  tolerably  smooth,  the  rush  of  blood  past  the  diseased  patch  is  so 
r^Hd  that  adhesion  of  the  corpuscles  is  barely  possible  and  consequently  no 
thrombosis  results  ;  but  in  pouch-like  dilatations  it  readily  takes  place.  In 
the  same  way  it  may  occur  in  a  very  dilated  vessel  if  the  heart's  action  is 
onnsoally  feeble.  A  clot  thus  formed  may  gradually  increase  in  size  till  it  fills 
the  whole  vessel,  but  more  commonly  after  reaching  a  certain  bulk  it  is  washed 
ivay  and  carried  on  as  an  embolus  to  some  distant  part.  If  it  be  of  suflScient 
me  to  obstruct  a  main  artery  of  one  of  the  limbs  at  its  bifurcation,  gangrene 
viD  frequently  result.  Smaller  fragments  lodging  in  the  extremities  usually 
produce  no  important  effects,  the  anastomosing  circulation  being  suflScient  to 
take  the  place  of  the  obstructed  vessel.  If  lodging  in  one  of  the  solid  viscera, 
it  gives  rise  to  a  haemorrhagic  infarct  (see  Vol.  I.,  p.  981),  but  does  not  as  a 
rale  caose  any  serious  consequences. 

^jphilitic  Sndarteritis  has  already  been  described  (Vol.  I.,  pp.  1132 
and  1134). 

Arteritia  Obliterans  (Friedlander).  Endarteritis  Proliferans  (Von 
Winiwarter). — Under  these  names  have  been  described  certain  rare  cases  in 
Thich  obliteration  of  arteries  takes  place  as  the  result  of  inflammatory  changes 
in  their  coats,  not  evidently  dependent  on  syphilis,  embolism  or  injury. 
Similar  changes  have  also  been  noted  in  the  veins.     The  disease  usually  runs 
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»  chronic  course*  and  may  caiuie  ipontaneous  gangrene  of  th«^  parts  snpplied  b; 
the  affected  ve§8el.  The  8jrDptom8  will  jierhaps  l>est  l»e  ilUigtrated  by  <[a<ttin 
a  typical  cai»e  recorded  by  Pearce  Gould.  The  patient  was  a  brick-makei 
aged  l^.  In  Mar»  1888,  the  fingei^  of  his  right  hand  l>ecame  conj^c8te»l  nod 
aometimes  dead  white,  with  much  sickeniu^  pain*  After  a  few  weeks*  rest  h€ 
improired,  but  &oon  relapsed  on  returning  to  work.  After  some  months  th« 
pain  extended  into  the  forearm,  and  completely  incapacitated  him  from 
wcirkinfT^  He  came  under  (iould'i  observation  in  Octolier,  188;t»  At  that 
time  the  right  forearm  and  hand  were  cold  and  somewhat  wasted,  and  ht 
suffered  much  pain,  especially  at  nit^'ht.  The  brachial  art^cry  was  harder  than 
natural*  and  pulsated  more  feebly  than  on  the  opposite  side.  The  radial 
riMild  be  felt  as  a  solid  cord.  There  was  dry  gangrene  of  the  tips  of  three 
fingers.  No  constitutional  affection  was  found  to  account  for  the  condition. 
Two  weeks  afterwards  the  pain  increased  till  it  became  agonizing,  refjuirinf 
hypodermic  injections  of  morphia  for  its  relief.  At  this  time  there  wa>«  slight 
elevation  of  temperature.  The  brachial  artery  then  became  converted  into  a 
pulseless  cxird  to  within  one  inch  of  the  teres  major.  Soon  after,  the  sab- 
clATian  artery  wan  found  to  be  prominent.  In  December  the  pain  gradually 
subsided,  and  one  month  after  the  man  was  apparently  well.  The  brachial  artery 
remain^  a  &<^hd  cord,  and  the  first  joint  nf  the  thumb  and  that  (»f  the  index 
Anger  separated  afler  becoming  mummifial  (see  Trans.  Clin,  Soc,  iHMj).  This 
patient  was  exhibited  again  in  October,  1^m6.  He  ha*3  worked  as  a  labnurcr 
tilt  the  previous  April,  when  he  was  attacked  with  numbness  of  the  right  arm 
and  severe  headache  which  had  persisted  ever  since.  In  June  he  suddenly 
lost  power  in  the  left  arm^  and  became  unconsoioiis  the  same  evening.  From 
this  tttiu^k  he  slowly  recovei*ed.  In  October  the  right  axillary  and  suhclavian 
could  be  felt  as  a  hanl  pulsi-iless  coi-d,  and  thei*e  was  no  pulse  in  any  of  the 
vessels  of  the  limb,  which  was  cold  and  slightly  wiisted.  There  was  no  pntxa* 
tion  in  the  right  temporal,  but  the  carotid  seeizied  to  be  healthy.  A  som^'what 
similar  case  occurring  in  a  female^  aged  :{5,  was  recorded  by  W.  U.  Uadden  in 
18«4. 

In  u  later  cas(^*  i-ecorded  by  Gould,  a  man,  aged  li^,  wa**  atUickcni  with  ai^ute 
nuLuia  after  influenza*  Eleven  days  tifter  the  outlet  of  the  mani»ica1  symptoms 
the  patient  complurni^d  of  pain  extending  from  the  right  knee  to  tlu^  foot,  and 
two  days  later  the  foot  became  cold  and  blue,  (iangrcne  rapidly  followed  and 
the  same  series  of  changes  occurred  in  the  left  limb,  so  that  on  the  tenth  day 
after  the  first  complaint  of  pain  was  made,  both  fi^t  were  gangrenona  to 
abcive  the  nudleoli.  The  gangrene  \s  as  dry  at  the  tips  of  the  t*>es,  but  m 
other  parts  tht*  dead  tisgues  remaine<l  sr»ft.  Pulsation  was  felt  in  the  kft 
popliteaJ  artery,  but  on  the  right  side  the  vessel  was  **a  hard  pnlsi'less  C54»rd*"i 
Amputation  was  succesRfully  performed  through  both  knee-joint*  (see  Vol,  Lt 
p.  Ml, 5).  In  both  the  amputated  limbs  there  was  "a  wide-spread  cndart<?riti# 
and  endophlebitifl  afTecting  lioth  large  and  small  vesnels.*'  Th<.'  intima  of  the 
affected  ves!«cls  was  irregularly  thickened  by  an  overgrowth  of  fibroid  tia&ne 
and  a  roundeelli'd  intlkration.  Thin  case  was  remarkable  m  the  Hymmetrical 
character  of  the  gnngrenr  and  in  \U  rapid  ons«*t* 

The  pathoUiry  and  causes  f>f  this  nire  iiftection  are  still  unew.'rtiMn.  It 
commonly  *  occurs  about  middle  life,  Gould's  first  ca«e  lK*ing  the  youngest 
reiHirded.  The  disease  de«cril*ed  by  Von  Winiwarter  under  the  name  of  en- 
darteritis proliferana  is  probably  of  tlie  same  nature.     He  states  that  it  occurs  : 
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in  poBons  apparently  healthy  in  other  respects,  and  gi?es  rise  to  spontaneous 
gangrene,  nsually  of  the  foot.  In  one  case  in  which  the  vessels  were  exa- 
mined afcer  amputation  of  the  limb,  the  obliteration  was  found  to  be  the 
resalt  of  a  great  proliferation  of  the  endothelium,  with  narrowing  of  the  lumen 
of  the  Tesael,  the  final  obUteration  being  brought  about  by  thrombosis.  New 
ve«eb  were  found  penetrating  from  the  outer  coat  into  the  proliferatiog 
endotheb'um,  which  with  the  thrombus  was  found  in  the  older  parts  to  be 
Dodergoing  changes  similar  to  those  already  described  as  occurring  in  closure 
of  an  artery  after  ligature.  Billroth  states  that  the  disease  is  preceded  by 
feeblenesB  of  circulation,  and  obscure  pain,  often  lasting  for  months  or  years. 
There  is  no  definite  treatment  for  these  cases. 


PBUCARY    DSaSNXRATIONS    OF    ARTXRISB. 

Fftttj  Deg«n«ration. — Fatty  degeneration,  except  as  a  part  of  chronic 
endarteritis,  is  not  a  particularly  frequent  or  important  change  in  arteries.  In 
the  aorta,  even  in  young  subjects,  yellow  patches  of  small  size  and  irregular 
form,  and  very  slightly  if  at  all  elevated  above  the  normal  surface  of 
the  intima,  are  common.  If  one  of  these  be  peeled  off  and  examined 
microscopically  it  will  be  found  to  present  stellate  patches  of  fat  granules  in 
the  most  superficial  layers  of  the  intima,  immediately  beneath  the  endothelium. 
These  are  the  result  of  fatty  degeneration  of  the  branched  cells  that  are 
Dormally  present  in  this  part.  The  affection  seems  of  no  importance,  and  its 
cause  is  not  known. 

In  later  life,  fatty  degeneration  affecting  the  intima  more  deeply  is  some- 
times met  with  unaccompanied  by  any  of  the  signs  of  atheroma.  The  degene- 
ndon  may  extend  to  the  endothelium,  which  then  disintegrates  and  is  cast  off, 
leaving  a  rough  surface  exposed.  This  condition  has  been  described  br  fatty 
mwion.  It  is  most  common  in  the  arch  of  the  aorta.  Through  such  a  surface 
tbe  blood  may  force  its  way  into  the  middle  coat,  and  thus  ^ve  rise  to  the 
ooiidition  to  be  subsequently  described  as  '*  dissecting  aneurism^ 

YnUj  degeneration  of  the  muscle-cells  of  the  middle  coat  is  described  by 
Ziegler  as  an  occasional  antecedent  of  the  annular  form  of  calcification. 

Fatty  granules  are  not  uncommonly  found  in  old  age  in  the  external  coats 
*4  the  smaller  arteries,  but  they  are  of  no  pathological  importance. 

Alboinaaoid  or  Amyloid  Degeneration.— This  has  already  been  con- 
udcted  in  Vol.  I.,  p.  251.  The  degeneration  appears  usually,  if  not  always, 
to  begin  in  the  blood-vessels  of  the  affected  part,  especially  in  the  muscle-cells 
of  the  middle  coat  of  the  small  arteries.  In  the  larger  arteries  the  inner  coat 
oiT  be  affected.  Some  interference  with  the  blood-supply  of  the  part  is 
euMed  in  this  way,  and  this  may  serve  to  explain  the  frequency  with  which 
ftfty  changes  are  found  in  association  with  albumenoid  disease. 

OiJcifieation  or  Calcareons  Degeneration. — We  have  already  seen  that 
tbe  calcareous  plates  so  common  in  the  aorta  and  its  primary  branches  are 
iat  rcsolt  of  the  calcification  of  the  products  of  chronic  endarteritis.  In  the 
«ttUer  arteries,  principally  in  those  of  the  third  and  fourth  magnitudes,  as 
lbs  popliteal,  the  tibials,  the  brachial,  radial  and  ulnar,  primary  calcification 
*  commonly  met  with.  It  commences  by  the  deposit  of  lime  salts,  in  a 
«7ianlar  form,  arranged  in  lines  running  transversely  to  the  axis  of  the  vessel; 
A«e  lines  gradually  increase  in  breadth  until  they  coalesce  laterally,  the 
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intorveiiiiig  spaoes  being  filled  up  and  the  ve^gel  converted  into  a  ri(^d  t^ibe^ 
In  the  early  stagen  while  the  calcareous  rautber  ie  arrancfed  i<o  aa  to  ^ 
lines  round  the  vessel,  the  condition  is  termed  annular  cakifirution  (Fig.  44«»^ 
Wbeti    these   lince  have   coalesced    it   is  often  called   tubular  mltijkaim 
(Fig.  441). 

Wlien  thia  prooesa  haa  reached  ita  higheat  stage,  if  the  artery  be  romoTiHl] 
from  the  lx>dy  and  drawn  through  the  lingers^  a  small  rigid  tube,  compoaed  i 
the  calcified  middle  coat  still  liued  by  the  inner  coat,  can  be  aque^oed  oiil«' 
leaving  the  external  coat  apparently  healthy*     In  fact,  the  toughneaa  of  the 
external  coat  is  eo  little  impaired  that  such  a  vessel  can  be  tifd,  and  even 
twisted,  almost  as  safely  as  a  healthy  artery*     Annular  and  tubular  culcifica- 
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tiona  are  almost  invariably  associated  with  chronic  entlarteritis  and  \\m 
dary  degeneratiom*  in  the  larger  vessels  ;  and  in  the  intonnediat**  arteries, 
OS  the  axillary  ur  popliteal,  and  Mometiineis  even   as  low  as  the  tibiala, 
conditions  are  observed  ^\^^  by  side* 

The  existence  of  this  degenerative  change  ia  usually  reoognized  wttbi 
difRcDlty  during  life  in  any  artery  that  can  be  examined  with  the  finger, 
vessel  feels  hard  and  kij*  eumpreasible  than  natuml.    Its  longitudin  '    '   -^ 
is  tcsscnei],  so  that  it  is  thrown  into  a  wavy  hue  when  relaxed  1 
by  flexion  of  the  lirab. 

The  morbid  condition  consists  essentially  of  a  deposit  of  lime  salta  in 
muscular  iibre  etlla  of  the  middle  coat.     We  thus  meet  with  it  only  in  tb< 
vevek  in  which  the  muacmhir  tissue  is  well  develu|)ed.     In  the  larger 
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tbe  mnacalar  cells  are  so  scanty  and  so  far  concealed  by  the  clastic  tissue  that 
if  this  change  does  occur  in  them  it  is  difficult  to  recognize.  The  inner  coat 
in  the  larger  vessels  usually  shows  tbe  ordinary  signs  of  chronic  endarteritis. 
In  the  smaller  it  may  at  first  be  healthy,  but  later  on  calcareous  plates  may 
form  in  it.  It  has  been  pointed  out  by  Bizot  that  the  symmetry  of  the 
amngement  of  these  morbid  appearances  in  the  corresponding  vessels  on 
oppoate  sides  of  the  body  is  remarkable,  the  arteries  of  one  limb  often  being 
the  exact  counterpart  in  this  respect  of  those  of  the  other. 

The  causes  of  calcification  of  the  muscular  fibre  cells  of  the  middle  coat 
axe  onknown  beyond  that  it  is  always  a  senile  change. 

The  effects  of  annular  calcification  are  to  render  the  vessel  a  rigid  tube  no 
longer  capable  of  regulating  the  flow  of  blood  to  the  parts  it  supplies.  At 
tbe  same  time  its  calibre  is  always  diminished,  and  the  nutrition  of  tbe  parts 
beyond  is  seriously  impaired.  Thus  in  the  limbs  we  have  all  the  signs  of 
defective  circulation,  coldness  of  the  feet,  cramps  and  spasms  of  the  muscles  ; 
whilst,  in  organs,  softening  of  tissue,  fatty  degeneration,  and  other  evidences 
of  want  of  a  proper  supply  of  blood  are  observed.  Spontaneous  aneurisms 
rarely  result  ftom  this  change,  the  coats  of  the  arteries  being  more  resisting 
than  natural ;  moreover,  primary  calcification  is  met  with  in  the  vessels  below 
the  axilla  and  knee,  and  spontaneous  aneurisms  beyond  those  points  are  amongst 
the  curiosities  of  surgery.  Thrombosis  is  occasionally  met  with,  but  is  not 
common,  as  the  endothelial  lining  is  a£Pected  only  in  extreme  cases  and  late  in 
the  disease.  The  lodgment  of  a  small  fibrinous  embolus  carried  from  athero- 
matous arteries  above  is  an  occasional  occurrence,  and  is  very  likely  to  cause 
^grene  even  when  only  one  vessel  is  blocked,  as  the  collateral  arteries  are 
no  longer  capable  of  enlarging  to  carry  on  circulation.  Occlusion  of  the 
odcified  arteries  by  thrombosis  or  embolism  is  the  common  cause  of  the  dry 
form  of  senile  gangrene.  The  moist  form  arises  from  inflammation  taking 
place  in  tissues  the  vitality  of  which  has  been  greatly  lowered  in  consequence 
of  tbe  diminished  supply  of  blood  through  the  narrowed  vessels. 

OwiUcation  of  Arteries. — The  formation  of  true  bone  in  the  coats  of  an 
arcerr  is  an  extremely  rare  occurrence.  A  specimen  of  this  kind  was  ex- 
hibited at  the  Pathological  Society  of  London,  by  H.  G.  Howse,  in  1877. 
Tbe  patient  was  a  man  aged  3G,  who  was  run  over  by  a  cart,  the  wheel 
(ittBing  over  his  shoulder.  The  axillary  artery  was  ruptured,  and  death 
occurred  as  a  result  of  the  accident  aiX)ut  a  month  afterwards.  A  small  plate 
of  cancellons  bone  was  found  in  the  injured  vessel,  apparently  developed  in 
the  middle  and  outer  coats.  Its  greatest  thickness  was  about  a  quarter  of 
ID  inch. 

Effbt-TS  of  Diseases  of  the  Arteries. — The  various  effects  of  diseases 
«f  tbe  arteries  have  already  been  mentioned  with  the  affections  to  which  they 
ut  due,  but  ic  may  lead  to  a  clearer  comprehension  of  the  subject  if  they  are 
ifun  referred  to,  as  the  same  effect  may  result  from  more  than  one  cause. 
lie  most  important  effects  of  arterial  disease  are  Ulceration  of  the  Coats  of 
the  Artery  :  Spontaneous  Rupture  ;  Contraction  or  Occlusion  of  the  Vessel ; 
asd,  lastly.  Dilatation  into  some  of  the  various  forms  of  Aneurism. 

Ulo«rmtion  of  Arteries. — Loss  of  substance  in  the  inner  coat  results  from 
■perficial  fatty  degeneration  (p.  9r>),  and  from  softening  of  an  atheromatous 
pMcrh  (p.  >*9;.  Neither  of  these  processes  is  a  true  ulceration.  Genuine 
iicemion  of  the  inner  coat  is  in  reality  scarcely  ever  met  with.    When  true 
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ukfjration  of  an  artery  takes  place,  it  is  the  resiiH  of  cuiiees  acting  from  with- 
out, attackint,'  fii^t  the  extenial  coat,  m  m  the  cat^e  of  a  slouti^bing  eoreopeninjr 
a  main  artery,  or  the  pressure  of  a  seijuestrum  in  the  i»op!iteal  &pat*e  a^^riin-H 
the  vessel. 

Spontaneous  Bttptiiro  of  an  artery  h  rare,  ant]  never  hiippins  vrithoai 
previous  disease  of  it 8  coats.  Kxperimenta  made  by  Pcat'ork,  which  I  hare 
repeated,  and  the  ac/'uracy  of  which  I  can  fully  confirm,  pmve  that  a  healthy 
artery  will  eostain  a  very  grtntt  pret*snre  from  water  injec^ted  into  it » without  its 
walls  giving'  w^ay.  But  if  these  have  been  softened  or  weakened  by  disense, 
they  may  be  nnable  to  resist  even  the  ordinary  impulse  of  the  blo(»d  ;  and  if 
thi*j  1:h.»  driven  on  by  any  nnusnally  forcible  HCtioij  of  the  heart,  a»  under  the 
influence  of  sudden  violent  struin  or  exertion,  they  moy  give  wjiy.  Thi»  occur 
renc^  w*ould  be  much  more  fVerpient  than  it  is  in  atheroma  tons  and  ealean?oua 
patches,  were  it  not  for  the  inflammatory  consolidation  of  the  external  coat  af 
the  vessel  supply inir  that  resistance  which  has  been  lust  by  the  softening  or 
destmction  of  the  internal  and  middle  tunics.  Oence  this  niptnre  is  moft! 
frequent  in  those  vessels  the  outer  coat  nf  which  is  the  thinnest,  and  in  which, 
t*onse<juently,  it  can  least  supply  the  place  of  the  otliers,  as  in  the  arteries  tifi 
the  brain  and  in  the  intrapt'ricardial  portion  of  the  aorta*  The  liability  to 
ruptui^  of  a  diseased  artery  by  the  distensile  force  of  the  blood  impelled  into 
it  is  increased  by  the  existence  of  an  obstacle  to  the  free  flow  of  ihe  blood 
out  of  its  terminal  branches  in  consequence  of  a  c«»ngefcted,  iuftltruted,  or 
obi*t»nically  thickened  state  of  the  organ  or  part  supplied  l»y  it. 
w  Contraction  and  Occlnsion  of  arteries  are  by  no  means  rare  si'ijuences  of, 
'Wlions  of  thc«c  vessels.  Narrowing  of  an  artery  may  take  place  in  tariodfl 
ways  :  the  orifice  of  a  branch  leaving  an  atheroniat4m8  tnnik  is  often  narrowed 
by  the  formation  of  a  ring-shaped  thickening  of  the  inner  coat  ip.  i):i),  and 
the  calibre  is  din>ini»he<l  in  culcification  of  the  middle  coat  (p.  IKJ),  syphilitic 
arteritis  (Vol.  I.,  p,  ]  \^1),  and  endarteritis  pniliferans  ( p*  1*.S).  Oausi^s  acting 
fn>m  withiHU,  as  prcMure,  or  contraction  of  chronic  lutiammator)'  or  ciciitriciai 
tisane  in  the  iraincdiate  neighbourhood  of  the  artery,  lead  to  a  narrowing  of 
its  lumen.  In  this  way  the  axillary,  the  iliac,  and  oven  the  aorta,  liave  been 
occluded.  Tiedemann  records  from  various  sonnv**  no  fewer  than  eight  caaeft 
in  which  the  abiloniirml  aorta  was  conjplctcly  clfWHl,  iti  all  of  which  so  fall 
and  efficient  a  collateral  circulation  had  been  set  up  tliat  the  vitality  of  i\w 
lower  part  of  the  body  was  ])erfectly  maintained,  and  in  moat  the  morbid 
state  was  not  suspected  during  life.  Besides  these  r-ases,  he  states  that  therv 
are  on  record  twelve  instances  of  gi\'at  narrowing  of  the  aorta,  at  that  point 
where  the  ductus  arteriosus  h  impIantfHl  into  it  in  fietal  life.  Thcj««  would 
appear  in  some  way  to  be  couneiTtcd  with  the  closure  of  the  duct ;  in^  in  emjr 
case  the  indentation  was  grviite«t  on  the  convex  part  of  the  aorto,  which  had 
\mn  tlrawn  in  towanls  the  mouth  of  the  duct* 

The  dual  oblit^Tation  of  a  diwased  artery  is  most  commonly  the  reanlt 
ihrombcitit.  Thrombosis  takes  plain*  in  arteries  under  much  the  same  condi- 
tions as  in  the  veins*  Whenever  the  normal  endotbelinl  lining  of  the  veas^J  ii 
lost  oriU  •* physiological  integrity" impaiR^d  by  degenemtive  changes,  the bk»od 
tends  to  coagulate  upon  the  diseased  surface.  The  rapidity  f»f  the  arU^riaJ  flow, 
by  |»reventing  the  ttd!i«'j<if>n  of  the  white  corpuscles,  counteracts  tlii*  tu^ndency 
to  a  certain  extent,  but  when  the  bbjod-*! ream  becomes  slackened  ei ^  real 

dilatation  of  a  lartrc  trunk,  or  bv  num. win-.'  "f  the  orifice  *.f  a  hni\  >  iile- 
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ness  of  the  heart's  action,  a  deposit  of  fibrin  very  readily  takes  place.  An  artery 
of  the  second  or  third  magnitude  may  thus  be  oblicerated.  When  a  thrombus 
has  formed  in  a  branch  it  may  extend  by  fresh  deposit  into  the  main  trunk, 
and  form  a  mass  of  fibrin  projecting  into  its  lumen  (Fig.  442).    Thrombosis 


riK.  445.— Tlinnnbodii  of  two  of  the  chief 
bnuir-hr.H  of  th«»  abrloiiiinal  aorta ; 
fvii|ectioii  of  the  throiubiu  into  the 
naiD  trunk. 


FiK.  443.— EmlK>li!*ui  of  the  axil- 
lary artiTy  with  thn>ml»o»i8  of 
the  brachial  for  some  distance 
below  the  embolus.  1.  Sub- 
clavian ;  2.  Axillary  arter>' ; 
3.  SubKca]mlnr  and  post  cir- 
cumflex arteries ;  4.  Brachial. 


*4  the  diseased  artery  is  probably  in  a  considerable  number  of  cases  the  deter- 
niniosr  canse  of  dry  gangrene  in  old  people. 

Complete  obliteration  of  an  artery  is  in  many  cases  the  result  of  embolism. 
TLe  embolus  is  usually  composed  of  a  mass  of  fibrin  which  has  been  deposited 
f-n  lome  diseased  part  of  the  larger  vessels,  and  subsequently  washed  away  by 
tlie  blood-stream  and  lodged  in  some  part  at  which  the  trunk  suddenly  nan-ows 
viten  bifurcating  or  giving  ofi"  a  large  trunk.  The  source  of  the  embolism 
lEiT  be  the  vegetations  formed  upon  the  valves  of  the  heart  in  acute  rheu- 
Biatifim  or  ulcerative  endocarditis,  the  fibrin  deposited  in  a  pouch  of  a  dilated 
icrta,  or  on  a  projecting  calcareous  plate,  or  a  fragment  of  a  clot  projecting 
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into  the  tnain  tniuk  froin  a  thrombosed  branch,  as  in  Fig.  442.    The 
jirodnoed  Ynvy  with  the  nature  of  the  embolus  and  ite  sixe.     Wheu  derive 
from  the  vegetations  on  the  valves  in  ulcerative  endocarditis  it  may  give  nstj 
to  inHammatiori  and  softening  of  the  ooat  of  the  artery  at  the  point  at  wbtcli 
it  lodges  (see  Embolic  Arteritis,  p*  Hi)) ;  more  commonly  it  leads  merely 
obhteration  of  the  aitery  by  the  ordinary  proce^es  already  described.     If  ifi 
lodge  in  a  small  artery  in  a  part  in  which  the  anastomosing  ciicalatton  is  free,! 
it  prodnces  no  effect  Ijeyond  the  permanent  closure  of  the  vessel ;  if  it  lodge 
Ml  a  terminal  artery,  as  io  one  of  the  abdominal  viscera^  it  gives  rise  to  tli« 
formation  of  a  biemorrhagic  infarct  (Voh  I.,  p.  f)Hl)»  followed  by  the  sab*! 
sequent  degeneration  and  shrinking  of  the  affected  area.     These  old  iJifarcta,J 
forming  wedged-sliaped  butl-coloured  patclies  of  considerable  toughness,  sr 
commonly  met  with  in  the  spleen  and  kidiicys  in  cases  of  advanced  atheroniftl 
or  fhsiform  aneurism  of  the  aorta.     When  the  embolus  is  large  and  lodges  in 
a  main  trunk,  as  in  the  popliteal  at  its  bifurcation,  or  in  the  axillary,  sponta- 
neons  gangrene  may  result.     This  is  the  most  common  source  of  gangrene  in 
young  people,  and  is  probably  the  immediate  cause  of  a  certiiin  prof>ortion  of 
cases  of  senile  gangrene,  the  embolus  in  the  latter  case  being  derived  fi\>m 
the  diseased  surface  of  an  atheromatous  aorta.     The  case  from  which 
uccompanying  drawing  (Fig.  443)  was  taken  was  that  of  a  woman  56  years 
sge  admitted  for  spontaneous  gangrene  of  the  left  arm  ;  the  embolus  lodg 
in  the  axillar}-  artery  had  caused  gangrene  of  the  limb.    The  figure  illustrat« 
also  the  thrombosis  of  the  vessel  below  the  part  at  which  the  embolus 
liHiged,  which  frequently  aids  in  the  production  of  gangrene. 

Gradual  narrowing  of  an  art-ery,  ending  fjerhaps  in  complete  obliteraticm^ 
causes  few  or  no  symptoms  when  the  area  affected  is  limited  in  extent  at  ' 
the  collateral  circulation  is  sufficiently  active  to  keep  up  the  supply  of  bltK 
to  the  parts  l>eyond  the  obstruction*  The  gradual  narrowing  of  a  considerabli 
extent  of  the  main  vessels  of  the  limb,  such  as  is  seen  frequently  from 
careous  degeneration  of  the  tibial  arteries,  gives  rise  to  more  or  less  definit 
effects,  such  as  cold  feet,  cramps,  numbness,  und  weakness  of  the  h^gs.  Sue 
symptoms  are  often  the  premonit^jry  signs  of  gangrene  (see  Vol.  1.,  p, 
and  are  an  indication  that  care  must  be  taken  to  keep  the  partJi ' 
appropriate  clothing  and  to  avoid  any  injury.  The  symptoms  of  embolism 
a  large  trunk  have  already  been  described  (Vol  I.,  p.  l>U<i). 
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CHAPTER    XLIII. 


ANEURISM. 

Ax  Aaeuzuim  is  a  tumour,  resulting  from  dilatation  of  the  whole  or  a 
pottioQ  of  the  coats  of  an  artery  caused  by  the  pressure  of  the  contained  blood, 
and  commanicating  with  the  interior  of  the  vessel.  Traumatic  aneurisms  have 
airetdy  been  descnbed  (Vol.  I.,  p.  4G4).  Spontaneous  aneurisms  are  alone 
oomidered  in  the  present  chapter. 

CAUSEa. — The  causes  of  aneurism  are  divisible  into  predisposing  and 
exciting.  Aneurism  is  Predisposed  to  by  any  affection  of  the  arterial  coats 
that  lessens  their  elasticity  and  resisting  power.  When  an  artery  has  under- 
gone any  of  the  degenerative  or  chronic  inflammatory  changes  described  in  the 
latt  chapter,  it  becomes  less  able  to  recover  during  the  diastole  from  the  dis- 
tension occnrring  during  the  systolic  impulse,  and  thus  either  complete  or 
pntial  dilatation  takes  place.  Calcification  prevents  rather  than  favours 
dilatation  of  the  artery,  by  hardening  the  coats  and  converting  them  into 
rigid  inelastic  tubes  ;  but  atheroma  softens  them,  and  causes  yielding  of  that 
porticm  of  the  vessel  affected  by  it.  I  have  frequently  observed  that  the  whole 
of  an  artery  might  be  healthy  except  at  one  part,  where  there  was  an  athero- 
Biilons  patch,  and  there  the  vessel  was  dilated ;  or  that  the  whole  of  its 
costs  might  be  calcified,  except  at  one  spot,  where  softening  had  taken  place, 
and  where  consequently  they  had  yielded  under  the  outward  pressure  of  the 
flontained  blood. 

As  anearism,  therefore,  may  be  looked  upon  as  one  of  the  sequences  of 
cbpOQic  endarteritis,  the  predisposing  causes  of  the  one  condition  must  neces- 
tftrily  be  the  same  as  those  of  the  other.  Hence  we  find  that  age,  gout,  and 
irpt^is  influence  the  occurrence  of  the  aneurismal  disease  by  laying  its  founda- 
liDos  in  the  development  of  atheroma. 

Age. — Aneurisms  are  most  frequently  met  with  during  the  middle  period  of 
life— at  that  age,  indeed,  when  the  arteries  have  already  commenced  to  lose 
their  elasticity,  in  consequence  of  degenerative  changes,  whilst,  at  the  same 
tiaie,  the  heart  has  not  lost  any  of  its  force,  or  the  general  muscular  system  its 
Tipoor.  This  disease  is  excessively  rare  before  puberty,  yet  is  occasionally  met 
vtLb  at  early  periods  of  life  :  thus  Syme  mentions  a  case  of  popliteal  aneurism 
hi  a  boy  of  seven,  Hodgson  had  a  preparation  of  a  carotid^  aneurism  in  a  girl 
(A  ten,  and  Schmidt  records  a  case  of  spontaneous  aneurism  of  the  radial  artery 
ii  an  infant  eight  weeks  old.  R.  W.  Parker,  in  a  most  valuable  paper  on 
taeorisms  in  young  subjects  read  before  the  Medico-Chirurgical  Society  in 
l>v<d,  states  that,  after  a  careful  search  in  medical  literature,  he  has  found  only 
titeen  cases  of  spontaneous  aneurism  recorded  as  occurring  under  the  age  of 
twenty,  including  a  case  of  his  own  of  inguinal  aneurism  in  a  boy  aged  twelve 
j«an  and  eight  months.  In  eight  of  the  fifteen  cases  there  was  disease  of  the 
Taires  of  the  heart,  in  five  the  state  of  the  heart  was  not  recorded,  and  in  two 
«ly  was  it  stated  to  be  healthy. 
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A.  forcible,  and  occ&sionaUy  greatly  increased  action  of  tlie  heart,  j 

18  often  the  immediate  cause  of  the  dilatation  of  the  vessels  and  the  prt>*j 
(luctiori  of  aneumm.  Hence  we  find  that  this  diseaee  is  espeeially  eommoaj 
in  those  individualfi  who  are  called  uiK>n  to  make  sudden,  viul«:'nt,  and  inter*! 
mitteut  exertiouB  ;  Jis,  for  in»tance,  in  men  wha  habitually  leud  soruewhatj 
uedentury  live§,  btit  oceasiimally  change  their  habits  suddenly  and  indulge  ixaJ 
active  sporta,  which  they  mijjht  without  risk  have  practiced  in  early  life,  buM 
which  cannot  be  taken  up  with  impunity  at  an  ag^e  when  the  artericfl  aru 
nnuble  to  bear  the  »arae  strrdn  upon  their  coats  aa  heretofoi'e.  I  a^^e  withj 
Porter  in  tli inking  that  continuous,  ateady,  laborious  employments  do  not  pre-1 
dispose  to  aneurism,  as  this  disease  is  seldom  met  with  amongst  those  of  the  work-l 
tng  dags  who  labonr  hard  and  uninterruptedly  ;  while  it  is  common  in  sotdiemJ 
sailors,  and  members  of  the  wealthier  classes  in  society.  As  violent  muscular^ 
exertion  jiredisposes  to  thia  disease,  we  should  necegsarily  exjject  to  uicet  with  it 
more  frei[Uently  among  men  than  in  women  :  and  aceordinj^dy  Crisp  tinds  tliat^J 
of  551  caae*^  of  aneurism  of  all  kinds,  more  than  seven-eighths  occurred  in  nien.l 
It  is  important,  however,  to  observe  that  ditlercnt  kinds  of  aneurism  occurl 
with  varying  degrees  of  frequency  in  the  s^ej'r^ :  thus,  carotid  aneurism  is  roeftl 
with  about  as  often  in  women  as  in  men,  whilst  the  other  external  aneurisjnil 
occur  in  the  profvortion  of  thirteen  cases  in  males  to  one  in  females*  U  ia 
remarkable,  however,  that  in  the  di88«jcting  aneurism  tlie  proportions  ana 
reverm^d,  for  twice  as  many  occur  in  women  as  in  men.  I 

CTlimate. — Anenrifim  is  far  moR'  frequent  in  cold  than  in  hot  conntriefc.  icl 
is  not,  however,  the  geographical  position  or  the  meteoroloj^icai  condition  of  m 
country  but  rather  the  habits  of  the  people  that  regulate  its  prevalence.  It  ill 
to  the  mo:*e  energetic  and  jictive  habits  of  the  northern  natiuns  that  we  miiflll 
look  for  an  explanation  of  its  greater  prevalence  anjcmgsL  them.  If  we  may! 
jodge  of  the  prevalence  of  aneurism  in  a  country  by  the  number  of  publiahedl 
reports  of  ceases,  I  should  say  that  it  is  more  common  in  Great  Britain  &nM 
Ireland    than     '  '  :    indeed,    Roux   states  that  it  is  leaa  frequent   in] 

France  than  in  r  In  America  it  is  also  of  fre^pient  occun-enoe,  but  iiu 

the  EiU^  Indies  it  is  com i>a rati vely  rare.  I 

All  those  Conatitutioaal  Conditions  whic^h  predispose  to  or  caiifie  chroniJ 
endarteritis  or  atheroma  neccKHarilv  act  as  predisposing  causes  of  anettrif®J 
(8ee  Causes  of  Atheroma,  p.  90.)  Syphilis  is  c^jmmonly  said  to  tend  ipe^MH 
to  the  production  of  aneurism,  hut  I  am  not  aware  that  we  an*  in  poiM^^H 
of  any  definite  facta  pnwing  this.  The  increased  arterial  tension  aooompaora 
ing  the  chronic  interstitial  nephritis  and  general  arterio-capilJary  fibmtt  afl 
chronic  gont  undoubtedly  acts  lis  a  powerful  pn^disposing  (^use  of  ancomml 
Phthisis  is  antagonistic  to  aneurism  on  account  of  the  feebleness  of  the  heartlH 
action  and  the  low  arterial  tension  ;  moivover,  violent  muscular  exertion  ifl 
Kt'ldtim  undertaken  by  thti«»e  luk^uring  under  it*  I 

Euboliam  isi  probably  in  the  great  majority  of  ca»es  the  cause  of  s|iontanittgfl 
aneurisms  of  the  smaller  arteries,  m  the  radial,  ulnar  or  tibials,  and  9gp9^^U 
of  anti  '  rurring  in  young  subjects.    There  is  no  reason  to  belie?a^^| 

a  Hiui]  Ills  ever  causes  aneurism,  for  the  increased  prcflstme  reafu|^| 

fh>m  (i  f  lauce  is  felt  throughout  the  general  circulation^  and  not  mer^| 
in  the  u>^l1  uumediately  al»ove  the  obstruction.  The  essential  element  tu  UhI 
production  of  an  aneurigiu  by  embolism  is  the  softening  of  the  eoata  of  thm 
\e^  comi^equeDt    ufHm    the  irritating  nature  of  the  material  of  which  tJ» 
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embolus  is  composed.  Such  an  irrifeating  embolus  is  commonly  derived  from  a 
diseased  valve  of  the  heart  in  the  case  of  ulcerative  endocarditis.  The  subject 
of  embolic  arteritis  has  already  been  considered  (see  p.  8G). 

Any  olwtacla  to  tha  fr^n  flow  of  blood  through  an  organ  or  the  capillaries 
of  a  part  causes  an  elevation  of  the  arterial  tension,  but  this  is  not  greater  in  the 
vessel  leading  to  the  part  in  which  the  obstruction  is  seated  than  in  the  arterial 
system  generally.  Thus  it  has  been  shown  experimentally  that  if  the  femoral 
artery  be  tied  the  increased  arterial  tension  resulting  from  the  obstruction 
thus  introdaced  into  the  circulation  is  the  same  in  the  artery  immediately 
above  the  ligature  and  in  the  carotid.  Chivers's  theory  that  aneurisms  of  the 
abdominal  arteries  are  frequently  due  to  obstruction  in  the  abdominal  organs 
is  probably  devoid  of  foundation. 

The  only  Szcitiiig  or  Direot  Ocoaaioning  Causes  of  aneurism  are  blows, 
violent  strains,  and  wounds  of  an  artery.  When  an  atheromatous  artery  is 
ccmcussed  by  a  hhw^  the  lining  membrane  covering  the  softened  patch  may  be 
raptorcd,  the  debris  being  poured  out  into  the  interior  of  the  vessel ;  and  the 
external  coat,  with  a  portion  of  the  middle  adherent  to  it,  having  alone  to 
bear  the  blood-pressure  before  it  has  been  fully  consolidated  by  chronic  inflam- 
mation and  the  formation  of  new  fibroid  tissue,  the  foundation  of  an  aneurism 
may  readily  be  laid.  In  very  forcible  muscular  efforts,  it  is  easy  to  understand 
how  an  already  weakened  portion  of  the  vessel  may  become  dilated  by  the 
iocreased  arterial  tension  ;  occasionally  even  the  vessel  may  be  completely  torn 
across  by  a  violent  strain.  Wounds  implicating  arteries  are  common  causes  of 
those  various  forms  of  aneurism  that  have  already  been  discussed  in  con- 
ndering  Injuries  of  Arteries  (Vol.  I.,  p.  474). 

Classification. — Aneurisms  may  be  classified  as  follows  : — 

1.  Fusiform. 

^    CI  f  «•  True. 

2.  Sacculated.-]  ^^  ^^j^^ 

3.  Dissecting. 

1.  Fnnfonn  or  Tubular  Aneurism. — This  is  a  dilatation  of  an  artery, 
tffecting  the  whole  circumference  of  the  vessel.  The  fusiform  aneurism  is  not 
a  mere  dilatation  of  the  vessel,  for  there  are  elongation,  thickening,  and 
degeneration  of  its  walk  as  well.  The  elongation  of  the  artery  in  the  fusiform 
aaearism  is  as  marked  as  its  dilatation.  Thus  the  arch  of  the  aorta  may  be 
JDcreased  in  length  by  some  inches,  with  a  considerable  space  between  the 
ori^s  of  the  innominate,  the  carotid,  and  the  subclavian,  at  the  same  time 
chat  its  walls  are  greatly  thickened,  nodulated,  and  rugged.  Sometimes  several 
faiiform  anearisms  are  met  with  in  the  same  vessel,  with  healthy  portions  of 
tbe  artery  between  them.  From  these  dilatations,  sacculated  aneurisms  not 
SDcommonly  spring. 

On  examining  the  structure  of  a  fusiform  aneurism,  it  will  be  found  that  the 
thickness  of  the  wall  is  maintained  by  growth  from  the  inner  and  outer 
eoats,  tbe  middle  coat  being  stretched  and  atrophied  in  proportion  to  the  size 
of  tbe  aneurism.  The  inner  coat  presents  the  changes  already  described  as 
making  from  endarteritis  :  it  is  stiff,  rugged,  and  tuberculated  from  the 
formation  of  atheromatous  patches,  and  frequently  calcareous  plates  are 
leattered  over  its  surface.  The  outer  coat  is  thickened  and  composed  of  dense 
Sbroid  tissue.  Microscopic  examination  shows  that  the  middle  coat  is  thinned 
in  prt^rtion  to  the  degree  of  dilatation.     If  the  aneurism  is  of  any  consider- 
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able  sisse,  gaps  are  found  here  and  there  in  which  the  middle  coat  is  wanting, 
the  diseased  inner  coat  ooming  into  direct  contact  with  the  thickened  outer  fl 
coat.  Xo  cftagula  are  found  in  the  dilatation,  but  a  few  filamentary  shreda  of  " 
fibrin  are  ciccasionally  seen  attached  to  the  inner  wall.  Fusiform  aneurisms  are 
most  ecvmmon  in  the  at*ch  of  the  aorta  (Fig.  444),  the  iliaes,  the  fcniorals  and 
occasionally  the  axillaries  ;  in  fact,  in  those  vessels  in  which  the  yellow  elastic 
tissue  of  the  middle  ooat  is  largely  developed.    They  are  rare  in  arteries  snmller 

than   the  femoral,  the   basilar  artery  of 
the  brain,  however,  being  an  exception* 

A  fusiform  aneurism,  e8|>ecially  of  the 
arch  of  the  aoita,  may  attuitt  a  great  sisc« 
and  exercise  injuriotis  pr-essuix*  on  cod- 
tigoous  parts,  producing  great  distrets 
and  danger  to  life.  It  increases  slowly, 
and  may  be  compatible  with  life  for  many 
years  ;  but  it  usually  destroys  the  patient 
at  hist,  and  uiay  occasion  death  In  several 
ways.  Thus,  if  it  Ix!  situated  in  theaorta^ 
death  may  take  place  from  syncope.  Tbia 
may  be  caused  by  the  failure  of  th<^ 
inelastic  aorta  to  fill  the  coronar}'  artcriem 
during  the  diastole  of  the  heart,  or  from 
imperfect  supply  of  blnod  to  the  brain. 
Then,  again,  dcatli  may  result  from  prea- 
sure  on  important  p>arts,  as  on  the  bnincht 
or  the  cesuphagus.  When,  however,  a 
tubular  aneurism  of  the  arch  of  the  aorta 
occupies  the  iutrapericardial  portion  uf  the 
vess^f,  it  not  unfrequently  happena  that, 
uwing  to  the  absence  of  a  sheath  in  this  situation,  the  artery  nuiy  ruptair. 
In  other  situations  it  most  commonly  remains  quiescent,  lieing  a  souix'e  of 
discomfort,  but  not  of  death,  until  a  sacculated  ancmism  springs  from  ila 
side,  which  then  becomes  the  more  formidable  a  flection. 

2.  Sacculated  Aneurism. — ^By  a  sacculated  aneurism  is  meant  a  tunoour 
springing  from  the  side  uf  an  artery  or  (if  a  fusiform  aneurism,  with  the 
intenor  of  which  it  communicates  i»y  a  uarrtiw  aperture,  called  the  nujuth  of 
the  6;ic  (Fi;^:,  \\\\\.     It  is  •jerienilly  divided  into  the  Tnt^  and  Fai  '.••. 

True  Sacculated  Aneuriem. — In  this  variety  the  blood   i^  sl^ 

within  a  sac  continuous  with  the  coats  of  the  artery  and  distinct  from  tlie 
Borrounding  tissues.  In  all  parts  of  the  sac  one  or  more  of  the  coata  of  the 
arterial  wall  are  still  recognizable.  It  is  only  in  the  earliest  stages  of  the  forma- 
tion  of  a  HacN:«ulated  aneurism  that  all  the  ooataof  the  arter}*  can  l)c  traced  in  the 
sac  wall,  Thuj<,  we  uKmsionally  find,  as  Peacock  pointed  out,  small  digital 
pouches  springiug  from  the  walls  of  some  of  the  ki^r  arteries,  through  the 
whole  of  wliich  the  external,  middle,  and  internal  coata  can  be  demonstrate 
by  maceration  to  exist  i  and  in  those  aneurisms  which  are  forme<i  by  the 
dilatation  of  a  comparatively  large  portion  of  the  arterial  wall,  the  same  con- 
dition may  for  a  time  be  f*ouuil,  as  I  have  ascertaincil  by  careful  dinectioii* 
As  the  siic  of  the  aneurism  increases  in  size  the  thickness  of  its  wall  is  main* 
Uiiied»  and  indti^Hl  usually  increased,  by  an  overgrowth  of  the  outer  coat  acid 
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in  a  lener  degree  of  the  inner  coat.  At  first,  as  we  have  seen,  all  the  coats  are 
reoognizable  in  the  sac,  but  soon  the  middle  coat  is  found  only  in  patches  with 
wide  gaps  between  them.  With  the  further  increase  in  the  size  of  the  sac  all 
traces  of  the  middle,  and  usually  of  the  internal,  coat  are  lost,  so  that  the  wall 
IB  formed  of  dense  fibroid  tissue,  chiefly  derived  from  the  outer  coat  of  the 
artery.  This  is  strengthened  by  its  adhesion  to  the  neighbouring  parts,  which 
become  fused  into  its  structure  as  a  consequence  of  the  chronic  inflammatory 
proceos  set  up  round  the  aneurism  from  the  pressure  it  Exerts  upon  the 
surrounding  structures. 

In  the  majority  of  cases,  however,  a  sacculated  aneurism  arises  in  an 
atheromatous  patch  in  which  the  internal  coat  and  the  innermost  layers  of 
the  middle  cont  have  already  been  destroyed.     In  such  cases  the  sac  is  from 


Fi  ♦*!  — Jfa-ctilntwl  Aneniiiiin  <»f  Ascending 
Ar>rU.     l>eiith  by  PrwJHun*. 


Fig.  4 4<).— Upper  jart  of  DeHcemling  Aorta 
laid  open,  showing  tlie  nioutli  of  tht*  sai: 
of  an  AneuriHui.  The  inner  coat  round 
the  opening  i8  irregular  from  patches  of 
atlicronia  and  masnes  of  fibrin. 


tSe  first  chiefly  formed  by  the  thickened  outer  coat,  and  only  shows  remains 
of  the  middle  coat  in  the  earliest  stages  and  near  the  mouth  of  the  sac. 

The  formation  of  an  aneurism  by  the  hernial  protrusion  of  the  internal  and 
middle  coats  through  an  ulcerated  aperture  in  the  external  coat  has  been 
described  ;  but,  though  there  is  a  preparation  in  the  Museum  of  the  College 
of  Surgeons  that  is  supposed  to  illustrate  this  fact,  I  doubt  the  existence  of 
neh  a  form  of  the  disease,  and  after  careful  examination  think  that  the 
pnpvation  in  question  represents  rather  an  artificial  dissection  than  a  true 
raptuxe  ortliis  dense  and  resisting  structure. 

Falsa  Sacculated  Aneoriam. — In  this  variety  all  the  coats  of  the  artery 
iR  absent  in  some  part  at  least  of  the  sac  of  the  aneurism,  which  is  here 
fonued  only  by  the  condensed  connective  tissue  of  the  structures  in  which  the 
Minioar  is  situated.  This  variety  results  from  the  gradual  yielding  of  the  sac 
^  a  true  sacculated  aneurism  ;  the  blood,  although  effused  beyond  this,  is  still 
coafined  in  a  sac  of  condensed  areolar  tissue  formed  by  that  of  the  structures 
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iDto  which  the  blood  has  been  efl^i^ed,  mfltt^d  together  with  coagulnm 
ioflammutory  exmlutroru  It  (3CcasioiiuIIy  happens  that  u  moi'e  or  Icfs  soHdetT' 
rupture  of  tfie  sac  t»ccur8p  followed  by  widespread  extmvagalion  of  blood  inti>  i 
the  tiii»aes  of  the  part.  To  such  a  condition  the  name  '*  diffused  aneurb 
18  BometiiiK'S  apf»!ioil 

X  Dissecting  Aneurism  iH  a  form  ia  which  the  Rac  is  situated  in  the  w»ll^ 
of  the  arter)'  between  \i%  enatg.     It  un»^Mnate8  in  consequence  of  the  iniernal 
coat  of  the  vcisel  becoming  eroded,  and  j,nving  way  before  any  of  that  mattinj^ 
together  of  the  tiiauea  around  the  patch  has  taken  place,  which  preventfi  the 

blood  from  beinj]^  foired  lietwc'en  the 
different  tunics  of  the  artery*  Th*' 
rupture,  altboiij^h  originating  in  th« 
internal  coat,  always  extends  Ijetween  the 
layers  of  the  middle  one,  splitting  this 
up  into  two  laminae*  and  in  some  casefi 
it  alsij  separates  the  middle  from  the 
external  coat  of  the  vessel  (  Fr^.  \A1)* 
On  examining  the  artery  in  a  case  of 
dissecting  aneurism,  its  coats  will  always 
l>e  found  to  l>e  easily  separable  fnjm 
one  another,  and  to  Ije  very  lacerable* 
For  the  production  of  thii*  diseaae  two 
conditions  arc  ne«-vssiiry  :  K  That  there 
be  atheronmknis  disease  of  the  art<;ry, 
destroying  a  portion  of  the  infernal  and 
of  the  innermost  layers  of  the  middle  coat; 
and  2.  That  there  be  a  general  softening 
of  the  tissue  of  tlje  middle  coat,  with 
waut  of  cohesion  U^tween  the  different 
tunics  of  the  artery. 

In  a  dissecting  aneurism  the  bloocl 
may  often  extend  to  a  very 
distant 'e  br t w ec n  the  lave rs  « » ^ 
coat.  Thus  it  may  reach  from  the  arch 
of  the  aorta  to  the  iliaes,  or  from  the 
same  part  to  the  bifurcation  of  tlie 
carotids.  The  disease  cccnrs  only  iu  the 
aort»i,  and  its  principal  brunditai,  iit 
which  yellow  elastic  tissue  is  abundant  itt  the  middle  coat. 

r>is8ecting  aneurisms  ammge  thems^'lves  into  three  dMnet  cfa^ges,  1.  In 
one  cUis«,  the  blood,  after  hairing  f«assed  several  inches  tbmngh  the  suljstAnce 
of  the  middle  coat,  burets  through  the  extenml  coat,  and  *  "       ■    nto 

the   areolar   tissue   outside   the   vessel,   or   into    the   n-  i  <i^ 

In  thes<e  eawis*,  which  constitute  the  most  common  variety  uf  the  disetase, 
death  usually  occurs  rapidly,  the  patient  feeling  intense  pain  along  the  Hoe  of 
rapture  and  falling  into  a  state  of  syncope.  2,  The  external  coat  may  resist 
the  impulse  of  the  blood,  which  con8iH|uently  continues  tfj  p 
layers  of  the  middle  coiit  until  it  mect^  a  softened  and  atb* 
find  then  agtiin  Imrsts  into  the  lumen  of  the  artery.  In  this  form  ihc  patieni 
may  live  for  years  aflcr  the  rupture  ;   the  new  channel  that  the  blood  haa  I 
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taken  becoming  lined  with  a  dense  smooth  membrane  resembling  closely  the 
interior  of  the  artery,  from  which,  however,  it  is  separated  by  a  kind  of 
septaoi.  This  condition  has  occasionally  been  erroneously  described  as  a 
doable  aorta.  3.  The  blood  may  find  its  way  between  the  laminae  of  the  middle 
coat,  but  does  not  escape  farther  by  rupture  of  the  external,  or  by  the  giving 
way  of  the  lining  membrane  of  the  vessel.  A  sac  is  consequently  formed  in 
the  substance  of  the  middle  coat,  which  may  become  chronic,  but  which  will 
at  last  rapture  externally. 

Strootnze  of  a  Sacculated  Aneurism. — An  aneurismal  sac  may  vary  in 
fiize,  from  a  tumour  not  larger  than  a  cherry  to  a  growth  of  the  magnitude  of 
a  oocoa-nnt.  The  mouth,  which  is  oval  or  round  in  shape,  varies  greatly  in 
sire,  being  always  very  small  in  proportion  to  the  sac.  Usually  the  interior  of 
an  anearismal  sac  contains  a  quantity  of  colourless  fibrin,  arranged  in 
concentric  laminas  of  but  moderate  thickness  ;  these  laminas  of  fibrin  are  of  a 
pale-buflf  colour,  dry,  and  somewhat  brittle  where  they  are  most  closely  applied 
to  the  wall  of  the  sac  ;  the  more  external  were  first  deposited,  and  occasionally 
are  found  to  have  undergone  a  kind  of  fatty  degeneration  ;  as  we  approach 
the  interior  of  the  vessel,  they  become  softer  and  more  coloured,  and  at  last, 
in  the  central  portions,  dark  masses  of  coagulum  are  often  met  with. 

This  colourless  laminated  fibrin  was  termed  by  Broca  the  active  clot,  as  it  is 
deposited  only  when  the  blood  is  in  motion  in  the  sac  of  the  aneurism.  It  is 
formed  in  the  same  way  as  a  colourless  thrombus  in  a  diseased  vein  (sec 
p.  54),  the  first  step  in  the  process  being  the  adhesion  of  a  layer  of  white 
ocnrpoiscles  to  the  diseased  surface.  These  disintegrate,  and  thus  determine  the 
formation  of  a  layer  of  fibrin.  The  microscopic  examination  of  recent 
laminated  clot  shows  the  presence  of  numerous  white  corpuscles  which  have 
Dot  undergone  disintegration  between  the  layers  of  fibrin.  It  is  probable  that 
these  are  of  a  different  nature  from  those  which  take  part  in  the  process  of 
OM^alation.  In  the  older  layers  of  clot  no  corpuscles  are  recognizalile,  but 
Doch  fatty  and  granular  matter  is  always  found,  which  may  have  resulted 
from  their  disintegration.  The  part  played  by  the  adhesion  of  the  corpuscles 
in  the  deposit  of  laminated  fibrin  explains  the  influence  of  retardation  of  the 
blood-stream  on  its  formation.  In  fusiform  aneurisms  in  which  the  flow  of 
blood  is  rapid  throughout  the  dilated  vessel,  adhesion  takes  place  with 
difficalty,  and  no  clot  is  usually  formed,  while  in  sacculated  aneurisms  in  which 
the  movement  of  the  blood  is  necessarily  much  slower,  laminated  fibrin  is 
tlirays  abundantly  deposited.  It  will  afterwards  be  seen  that  those  modes  of 
treatment  by  which  the  flow  of  blood  through  the  sac  is  retarded,  exert  the 
most  powerful  influence  in  determining  the  deposit  of  layers  of  clot.  The 
oolonr  of  the  clot  varies  in  different  cases  :  the  more  rapid  the  flow  of  blood, 
the  fewer  red  corpuscles  will  be  entangled  in  the  coagulum ;  the  slower  it  is  the 
darker  the  clot  will  be.  Complete  arrest  of  the  circulation  leads  to  the  formation 
of  an  ordinary  dark  blood-clot,  exactly  like  that  produced  when  blood,  with- 
drawn from  the  body,  is  allowed  to  coagulate.  Clot  of  this  kind  is  always 
found  jiOht  mortem  in  the  middle  of  the  sac  of  the  aneurism,  and  is  then  formed 
probably  immediately  before  or  after  death.  Those  modes  of  treatment  which 
completely  arrest  the  flow  of  blood  into  the  sac  cause  the  formation  of  a  similar 
crjs«:ulum.     It  is  the  passive  clot  of  Broca. 

The  layers  of  fibrin  in  the  laminated  clot  are  more  or  less  concentrically 
arranged,  but  no  single  lamina  reaches  over  the  whole  sac.    The  older  layers 
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l»oar  e^idonce  <»f  having  been  formed  when  tho  caTity  wiis  snmjler  And 
mibssequeiitly  llftttened  «mt  against  the  enlarged  wails  of  the  sac  (Fijir,  448). 
Tlie  deposit  of  laniinated  fibrin  exerts  a  powerful  intiuence  in  preventing  Um 
Loo  rapid  increase  of  the  tumuar*  Another  great  purpose  it  serves  is  to  lewea 
the  capacity  of  the  gac^  and  thtis  to  diminish  the  pR^ssnre  on  surroundiJifr 
parts,  the  distending  force  of  the  aneurism  being  proportional  to  the  area  of 
the  sac  as  well  as  to  the  foroe  with  which  the  blood  is  dri^-en  into  it.  In  thoto 
r.iR's  in  which  the  laminated  fibrin  is  small  in  quantity  or  altogether  deficient, 
th<^  aneiarismal  tumour  rapidly  increases  with  a  forcible  pulsation  that  is  oot 
mot  with   in  other  circiUDStances.     The  dark  coagulnn^  or  passive  clot  of 

lirnca»  is  a  \im  elhoient  supjxirt  to  the 
wall  of  an  aneurism  than  the  c<*loarle« 
or  active  clot*  It  is  tiiticti  i^ofter,  and 
at  first  contains  a  large  amount  of 
serum  ;  this  gradually  sqneezei  out  as 
the  clot  contract^  which  thus  beoomoi 
considerably  diminished  in  balk.  If 
the  clot  completely  fills  the  sac  ihia 
contraction  may  possibly  Yjc  followed 
by  the  nj-establishment  of  a  cavity, 
but  the  experience  of  some  of  the 
modern  mmles  of  treatment  ahowa 
that  this  is  not  very  likely  to  cKCor, 
the  contraction  of  the  clot  bein^ 
accompanied  by  a  corrc«p<»nding  dimi- 
nution in  the  siiSe  of  the  sac,  chiefly 
due  to  the  pressure  of  the  surrounding 
strtirtnres.  The  clot  further  dim* 
inishes  from  the  disintegration  of  the 
tA  corpiii^clcjs  which  form  the  chief  part  of  its  bulk,  \%  this  takes  plarxi  it 
beiximes  decolorized,  and  thus,  if  the  sac  is  only  jmrtly  filled  by  a  dark  clot, 
this  becomes  flattened  out  and  finally  forms  a  layer  indistinguishiible  from 
ibe  laniime  of  colourless  fibrin. 

Pre8siure*£ifects. — ^As  an  aneurism  eolargti,  it  exerts  injurious  and  often 
fatal  effects  by  its  pressuru  upcuj  contiguous  parts.  These  pre*«ure-eflbcta 
dest^rve  attentive  study,  m  they  constitute  an  important  element  in  the 
di«gn€>eis  of  aneurism.  The  prei^ure  on  the  sun-ounding  parta  increasiL<0  with 
the  size  of  the  sac*  Dr.  Stone  thus  describes  the  infiuence  of  increase  in  site 
UQ  pressure  :  "  The  hydroetatic  foix)e  rises  rapidly  as  the  sac  enlarges  ;  in  fact, 
in  a  modified  geomeiriral  niti<»  as  against  a  simple  unthmetioal  incn*ase  of  tbe^ 
hearths  action.  We  are  thu>i  from  the  first  losing  gnmud,  and  the  maWly  ia 
gaining  on  us  acoonling  to  some  simple  function  of  the  fund«n»enl4il  law  of 
cquulity  of  preasure  in  all  direotioni/'  Suppfjaiug  the  aneurism  to  have  a 
diameter  of  S  inches^  its  internal  surface  will  be  :2B*2tl  square  inches>  wboht 
if  the  blood -prcssua*  be  reckoned  at  :i  Iba.  to  the  square  inch»  gives  a  total 
[treasure  m  the  sac  of  8l*t<i  lbs.  If  the  nc  enlargea  until  ita  diameter 
reaches  4  inchea,  the  internal  surfiice  will  b^  50'i'ri  sr|uare  inches  and  cIni 
pm»nre  Kio  7M  lbs.  An  aortic  aneurism  prrm.^niing  on  the  aurfai^i-  ha  m 
tmnuar  3  inches  in  dianioier  would  lift  a  quarter  of  a  hundred  weight. 
One  gf  the  mot^t  common  cSecta  of  aneiiriam  is  oxlema  of  the  limb  or  ijoit. 
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owing  to  the  pressure  of  the  tumour  oa  the  vemm  trunjcs  in  its  vicinity.    The 

;f30iiKqiietil  obstruction  to  the  venoua  circulation    niaj  aim  give  rise  to  u 

dteeiidiKl  or  x'liricose  oonditioti  of  the  subcutaneous  vessels,  and  in   some 

imiUkmm  it  may  even  go  on  to  the  production  of  pfangrene.      The  pressure  of 

Ibo  MOV  alfto^  on  ncij^hbouring  arferm,  or  even  on  the  upjxT  part  of  the  very 

rmmH  ffuai  which  it  springs,  and  its  intcrfereuco  with  the  general  capillary 

ciraibiiioD  of  a  part,  are  comnioiiiy  associated  with  compression  of  the  vein^, 

Aind  maj  considerably  iucrease  the  ill  consequences  resulting  from  it.     The 

preKOie  upon  a  ueighbonriog  arteiy  may  go  on  to  perforation  of  the  vessel  by 

tilt  we«  and  00  a  communication  between  the  two  may  be  set  up  :  thus 

of  the  aorta  has  been  known  to  perforate  and  communicate  with  tie 

rarter}'.     Pressure  upou  ueighbouriug  nt^reii  may  give  rise  either  to 

fml  pain  in  the  part  supplied  by  them,  or  to  disturb- 

aaoe  of  their  function  ;  the  nerves  themselves  becoming 

ift  aocDo  oues  flattened  out^  and  ribbon-like  (Fig,  i41J), 

«ad  ia  olbcr  instances  considerably  elongated.    The  pain 

ia  thm  aeiTes  is  often  one  of  the  earliest  sigus  of  the 

iducttoe  of  an  aneurism.    The  pain  is  usually  of  two 

kiads :  tl  is  either  iancinatiog  and  radiating  along  the 

of  the  uerve  that  is  compressed  ;  or,  when  the 

preaiCB   severely  upon  neighbouring  parts  ainl 

more  especially  if  it  give  rise  to  erosion  of  the 

(aa  jn  Fig.  448),  an  aching,  burning,  tearing,  or 

boring  iensation  is  often  experienced  in  the  part  sub^ 

jMad  to  the  pressure.     In  other  cases,  tigain,  important 

tiuns  in  the  function  of  parts  take  place,  in 

of  the  pi^essnre  that  is  exercised  upon  their 

g  in   the  affection   of  the  larynx  caused  by 

cm   the  recurrent  laryngeal  nerve.       On  the 

an  aneurism  may  produce  very  important  effects 

Kf  ila  pranure,  often  deeply  eroding  the  osseous  tissue. 

If  tlie  bcioe  I»e  a  flat  one,  as  tlie  sternum,  the  aneurism 

iqaj  ptrforat^  it  by  making  as  smooth  and  round  a  hole 

ia  il  ai   if  tlii«  had   been   worked   by  the  trephine. 

mgnnn  and  tfwir  durts  in  the  neighbourhood 

sutler  the  most  injurious  effects  from  the 

of  these  tumuurs,  their  functions  being  arre.^ted  and  the  passage 

if  titfbr  aecretiims  interfered  with  ;  so,  also,  by  the  pressure  exercised  on  the 

kmkm  and  (rMphoijua^  respttution  and  deglutition  may  be  serioasly  impeded. 

~  — Aneurisms,  though  usually  single,  arc  not  very  unfi'equeDtly 

Thcrc^  may  be  more  than  one  in  the  wime  limb  :  thus  the  iliac  and 

arteries  on  the  samt'  side  may  be  affected.     In  other  cnses,  corre8|>ond- 

Of  anarie0  are  alTet^ted  :  thus  the  two  popliteals  are  occasionally  the  seat  of  this 

facim.apd  an  extenial  aneurism  may  co-exist  with  one  in  the  thorax  or  abdomen. 

XaaeviOi  ancurismal  tumoui-s  are  at  times  met  with  in  the  same  persoQ  : 

tlav  Pallrtau  records  a  case  in  which  no  fewer  than  sixty-five  were  observed. 

— The  duration  of  an  aneurism  varies  very  gmatly.     In  young 

per&ins  it  often  makes  progress  w  ith  great  ropidlty  t  whereas  in 

rftefy  people  of  feeble  constitution,  in  whom  it  is  accompnniei  by  more  or 

of  the  heart**^  action,  it  may  a^rsume  a  very  chronic  form.    Thus, 
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\U}^\imn  R^lfttes  u  casi*  of  aaeurism  of  the  femonil  artery  of  twenty  years* 
dnnuion*     Ili^rh  arterial  tension,  as  in  cases  of  chronic  Bright's  dmaaei  wi(]i| 
hypertrophy  of  the   left  ventricle,  is  undoubtedly  favourable  to  progreisif^] 
iiicTDaDe  of  an  aneurUtn.     Much  also  will  depend  on  the  situation  of  the  I 
aneurism^  the  size  of  the  mouth  of  the  sac,  and  the  relation  of  the  sac  t*)  the  ' 
i»iip«l8«*  of  th<^  blood  into  it  ;  the  larger  and  more  direct  the  month  of  tht* 
tunionr.  the  moR'  rojidily  will  the  blood  lie  proje^jted  into  it  at  eacli  impulse  of 
the  heart,  and  the  more  quickly  will  it  expand, 

Symptoma,— The  symptoms  of  an  aneurism  are  of  two  kinds  :  L  Those 
that  arv  ptn-uHar  to  this  disease  ;  and  2*  Those  that  are  simply  dependent  on  i 
the  firesence  of  the  tumour  (XJcasioned  by  the  enlai'ging  sac.     The  peculiar  or  I 
pathojrnomonie  sigtis  are  those  that  are  dependent  on  the  coinmunicatiou  of 
the  *iat*  with  the  artery,  and  which  aa*  ascertained  by  the  manual  and  ans<rub 
taitory  examination  of  the  tumour ;  those  that  are  dependent  on  tlie  mcn^^  size  I 
of  the  c^rowth  are  the  pressure-effects.    It  is,  of  course,  only  in  external  aneuri&ms  I 
that  those  di^ns  which  are  ascertainable  on  manual  examination  of  the  tumour 
can  usually  l>e  ri^cognized.     In  internal  aneurism**,  in  the  majority  of  cases,  the 
Muacultatnry  signs  and  the  pressure-e fleets  afford  the  best  indicatious  of  the 
presence  and  nature  of  the  tumour;  thoujcrh,  when  this  approaches  the  surface, 
much  information  can  be  ^mined  hy  pnlpution. 

Symptoma   of  External  Circumscribed  Anenria]n*--The  tumour  i« 
usually  rcmnd  or  oval,  distinctly  eircum8<.Tihed,  and  in  close  eoimexion  with 
some  larjre  artery.    It  is  at  first  somewhat  compressible^  but  afterwards  iRHXime* 
more  and  more  stdid  as  fibrin  is  deposited  in  it.     The  most  markiHl  sign  19*  j 
perhaps,  the  puljut Hon  that  is  felt  in  it  from  the  very  first.     This  is  of  a  dia-  ' 
tensile,  eccentric,  and  expanding  character,  eepanitin^  the  hands  when  laid 
up^m  each  side  of  the  tumour,  by  a  distinct  impulse  from  within.     The  pnlsa-  J 
tion  is  niost  forcible  in  an  aneurism  in  which  there  is  but  little  laminated  i 
fibrin  ;  and  as  this  increases  in  quantity  the  pulsation  irradually  hi&es  itti  tenite 
ex^winding  character,  bein^  converted  into  a  dead  (hud,  and  in  some  casa^ 
ceasing  entirely.     AVhen  pulsation  is  obscure,  the  compression  of  the  artet)*  . 
btdow  the  sac  wilt  cause  it  to  become  more  distinct,  or  it  may  be  inrn.'ased  in  j 
distinetness  by  elevating  the  limb  or  part  affected.     When  tlie  artery  above  I 
the  »ac  is  compressed,  the  flow  of  bloo<l  into  the  tumour  is  neces&jirily  arrested^  I 
pulsation  ceases,  the  tumour  diminishes,  and  its  size  may  l>e  still  further  reduced  J 
by  gentle  presi<nri%  which  st|ueezes  (juta  considerable  <puitttity  of  its  more  flnid  I 
contents.     If  the  bunds  be  then  bid  upon  each  side  of  the  tumour,  and  the  I 
prensUR'  be  suddenly  taken  off  the  artery,  the  blood  will  be  found  to  rush  into  I 
ami  dibtend  the  mc  by  a  sudden  stroke,  8e[>tu'ating  the  Imnds  from  each  othtst.  I 
Thi*  may  be  kntked  upon  as  one  of  the  moat  chamcteristic  signs  of  aueuritm.    I 

The  l*niU  or  aot/tui  emitted  by  the  blood  in  its  pasttage  Utrongh  an  alien*  I 
rismal  sac  was  fi rt^t  noticed  by  Ambroise  Pare.  It  varies  much  in  character*  J 
being  Uf^ually  loud,  ntsping  or  sawing:  it  is  loudest  and  rcHighest  m  tubals  r  I 
aneurisms.  OtH^nHionally  the  bruit  is  double,  and  if  so^  it  clearly  indicates  the  I 
mcciiUitinl  nature  of  the  aneurism.  It  is  poBsible,  however,  that  when  gvmt  I 
acinic  regurgitation  is  present,  the  backward  current  of  blood  in  tlut  large  I 
vessels  might  ]*\y(^  ride  to  a  feeble  diastolic  murmur  in  a  fusiform  aneurism.  ] 
In  many  ctitveit  it  is  altog«nher  abm^^nt  ;  this  es|KX!ially  hupjx'nt  in  soct'ulated  J 
anturisms  witli  small  uioutb»t,  ami  in  tbiNS**  tlmt  are  tnuch  diiteoded  wilb  I 
ciMigula.     The  abticncH.^  of  nound  in  a  tumour,  therefore,  mu&t  not  be  taken  1 
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as  a  proof  that  it  is  not  an  aneurism.  The  sound  is  usually  best  heard  in 
anearisms  that  are  not  too  fully  distended  with  blood  ;  indeed,  it  is  usually 
most  distinct  ^hen  the  sac  is  partially  emptied.  Thus,  tor  instance,  it  not  un- 
freqoently  happens  that,  in  an  aneurism  of  the  ham  or  thigh,  no  bruit,  or  but 
a  Tery  faint  one,  is  audible  so  long  as  the  patient  is  standing  ;  but  if  he  lie 
down,  and  elevate  the  limb  so  as  partly  to  empty  the  sac,  then  it  may  be 
heard  distinctly. 

Many  of  the  symptoms  that  have  just  been  described  are  peculiar  to,  and 
their  combination  is  characteristic  of,  aneurism,  being  dependent  on  the  com- 
monication  that  exists  between  the  artery  and  the  sac.  Those  that  result  from 
the  pre»nre  of  the  sac  upon  neighbouring  parts  are  common  to  aneurism  and 
to  any  other  kind  of  tumour ;  but,  though  not  of  so  special  a  character  as 
thoK  that  have  just  been  described,  they  are  of  considerable  importance  in 
determining  the  nature  of  the  disease  when  taken  in  conjunction  with  the 
other  symptoms. 

Vjrmptoms  of  Diffused  Ananxism. — When  a  sacculated  circumscribed 
•Dearism  becomes  diffused,  the  sac  having  given  way,  but  the  blood  being  still 
boaaded  by  the  tissues  of  the  limb,  the  patient  experiences  a  sudden  intense 
throbbing  pain  in  the  part,  and  usually  becomes  pale,  cold,  and  faint.  On 
examination,  it  will  be  found  that  the  tumour  has  suddenly  and  greatly  in- 
oetaed  in  size,  at  the  same  time  that  it  has  lost  its  circumscribed  outline. 
The  pulsation  and  bruit  become  materially  diminished  in  force  and  in  distinct- 
new,  and  may  disappear  altogether.  The  limb  may  also  become  CBdematouF, 
ur  may  soffer  in  other  ways  from  the  diffused  effects  of  the  pressure  of  the 
UKohnnal  swelling  upon  the  neighbouring  veins  and  tissues.  At  the  same 
tine,  the  circulation  in  it  being  greatly  obstructed,  the  limb  may  become  cold 
and  livid,  and  a  sensation  of  weight  and  general  inutility  will  be  experienced 
is  tt.  In  these  circumstances  the  aneurismal  swelling  usually  becomes  harder, 
in  o(Hifpeqnence  of  the  coagulation  of  the  blood  in  the  areolar  tissue  around  the 
ac  ;  by  which  indeed  the  further  extension  of  the  disease  is  arrested,  and  a 
Ml  boundary  is  often  formed,  so  as  to  limit  the  extravasated  blood.  If  it  be 
left  to  itself,  the  tumour  will  now  usually  increase  rapidly  in  size,  sometimes 
viibout,  sometimes  with  much  pulsation,  so  that  at  last  it  may  so  obstruct  the 
cbcalation  through  the  limb  as  to  occasion  gangrene.  The  tension  caused  by 
tk  rapid  increase  of  the  tumour  excites  more  or  less  acute  inflammation  in 
the  furroanding  structures.  As  it  advances  towards  the  surface,  the  skin 
rnveriog  it  becomes  thinned  and  reddened,  the  tumour  becomes  soft  and  semi- 
factuating,  owing  to  the  coagulum  breaking  down,  and  eventually  external 
n^re  will  ensue. 

In  some  cases  it  happens  that,  when  rupture  of  the  sac  takes  place,  the 
«ined  blood,  instead  of  being  limited  by  the  surrounding  areolar  tissue,  be- 
ewwi  suddenly  and  widely  extravasated  into  the  substance  of  the  limb.  When 
tkii  untoward  accident  happens,  the  shock  and  local  disturbance  are  very  ^reat, 
lad  the  patient  is  suddenly  seized  with  very  severe  lancinating  and  numbing 
fUB  in  the  part.  The  pain  is  most  severe  in  those  cases  in  which  the  rupture 
tikea  place  under  the  deep  fasciae,  by  which  the  ellused  blood  is  tightly  bound 
fcrn ;  and  it  may  be  so  intense  as  to  occasion  syncope.  In  other  instances, 
Untoess  <iccurs  from  the  sudden  escape  of  blood  from  the  current  of  the  cir- 
niation  into  the  substance  of  the  part,  being  most  marked  in  those  cases  in 
viidi  the  blood  is  suddenly  and  largely  effused  into  the  areolar  tissue.     If  the 
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extrarasation  hapi>en  in  a  limb,  this  will  become  greatly  Bwollen,  hard,  brawojJ 
and  cold.  The  superficial  veins  aro  congested,  and  the  circulation  io  tb« 
difital  parta  of  the  Hmb  is  soon  completely  arrested  tjr  the  prci^are  uf  th« 
extnivaMuted  blocxi  upon  its  vessels,  more  particularly  the  large  venous  trunkiiJ 
In  ccjnHeqiit*n('e  of  this,  moist  gangrene  osimlly  makes  its  appearmice,  aucU 
speedily  dc^troy.s  the  patient's  life,  I 

Diagnosis,  —  The  di»<;:nosis  of  aneurism  may  in  mtiny  cases  bo  made  wiiitl 
the   trieatest   [iossible  ease  by  a  student  in  surgery  ;  in  other  intitauces  it' 
re<]uires  a  vast  amount  of  care,  and  the  most  experienced  judgment.     Tbe 
diagnosis  is  easy  when  the  aneuriBm  is  superficial,  recent,  and  circmij       ' 
the  blood  in  it  being  fluid,  and  all  the  signs  well  marked.    It  is otlen  in 
difBcult  when  the  aneurism  is  deeply  .seated,  or,  if  external,  when  it  is  uld  au^i 
filled  with  coagula;  also,  if  acute  inflammation  or  suppuratiou  have  taken 
place  abnnt  It,  or  if  it  hare  become  diffused. 

In  making  the  diagnosis  of  aneurism  Wf*  have,  in  the  fii-st  place,  tu  o«iccrtatD  ' 
the  existence  or  aliseuce  of  a  tumour  t  and,  after  this,  tu  decide  whether  it  be 
aneurismal  or  of  some  other  character.  Both  jxiints,  tlie  latter  especially^  aroJ 
difficult  to  determine  in  internal  aneurisms  ;  in  the  external  the  doubt  is  nocl 
as  to  the  presence  of  a  tumour,  but  as  to  its  nature*  The  tumaunt  witli  whicbJ 
ancnrisms  may  be  confounded  may  conveniently  be  divided  into  two  elssmss— *| 
those  tliat  do,  and  tliosc  that  do  not,  puls-atc.  J 

Bv#ry  pulsating  tumour  is  not  ba  aneurism.— T htm  there  mavj^H 
pulsation  in  varitms  kinds  nf  xo/i  sttratma^  or  in  fjronihs  wmpo/<ed  of  mmtl^ 
Ussm.  In  such  eases  as  these,  many  of  the  signs  of  anennsm  are  present » 
thus  the  size  of  the  tumour  may  be  diminished  by  con»pre«?sion,  and  thin 
distinct  influx  of  blood  into  it  may  be  felt  on  the  removal  <if  ihe  pressure,  tUel 
tumour  returning  to  its  ongiual  size  with  a  sofV  swelling  puUation  ;  there  may  J 
al8f>  be  a  bruit,  often  of  a  loud  and  distinct  churactur.  Hut  tlirsi*  tumours  may  I 
generally  be  distinguishcHl  by  their  not  Wing  quite  so  distinctly  circumscribedy  J 
and  by  their  being  soft,  spmgy,  and  elastic,  without  the  sensation  of  fluid  that] 
is  met  with  in  &onic  forms  of  aneurism,  or  of  sc*lid  coagnla  that  occurs  in  oihem.  I 
Again,  the  bruit  is  either  soft,  blowing,  and  mmv  prolunged,  or  tK  tti<i| 

superficial  ;  the  pulsation,  also,  is  not  so  distinct,  and  is  njure  of  t  «.-  4>fJ 

a  geneml  swelHng  and  heaving  of  the  tumour  than  of  a  diistinct  thump*! 
Much  light  is  occasionally  thrown  upon  these  affwtions  by  their  being  melM 
with  in  BJtuations  where  aneuriem  cannot  occur  owing  to  the  abfcnee  of  any  I 
arlerien  of  sufl!cient  size  to  give  rise  to  it,  as  for  instance,  on  the  head  of  tbul 
tibia  or  the  side  of  the  pelvis  ;  but  if  a  tumour  of  tlii«  kind  be  situated  opQuI 
or  under  a  large  artery  in  the  usual  site  of  anennsm^  then  i\w  diagn<jstii  ill 
certainly  surrounded  with  difRcnhy,  and  indeed  in  many  cases  cannot  be  made.  I 
Several  in8tanc<-*8  have  iwcurrtHl,  in  which  Surgeons  of  the  greatest  skill  audi 
ex|ierienee  (as  (lUtbrie  and  Stanley)  have  ligatured  aneric^  in  aiaes  of  pulsating  I 
sarcoma  on  the  supp<-*ition  that  they  had  to  do  with  auenrihm.  I 

Vulsaticm  may  be  communicated  to  a  tumoitr  o/n  ftuiti  r/i/ii/Wer  sealed  npon  I 
an  artery  ;  here  the  diagnosis,  tliougli  often  ditUcult,  is  more  readily  unade  I 
than  in  the  last  case.  Attention  to  the  history  of  the  case,  Ui  tl»e  imfioiiiibiUiy  I 
of  dimininhing  the  tumour  by  pressuro  either  directly  upon  it  or  •  i     '  »  ry  I 

lending  to  it,  its  fluctuation^  and  want  of  cin*umscription,  will  usii.«  iie  I 

lis  nature.  K^pecial  attention  should  likewi.^t^  be  paid  to  the  facta  that  %hm  I 
pulsation  is  a  distinct  heaving  up  and  down  of  the  tumour,  oud  neither  I 
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ic  nor  digtensile,  and  that  the  swelling  may  often  be  wholly  or  partly 
iq^Br&i«il»  by  niising  it  up,  from  the  artery  lying  Ijeneath  it.  By  attention  to 
tbtm  poitite,  abscesfiea  in  the  axilla^  nnder  the  pectorals,  at  the  root  of  the 
iiedk,  and  in  other  situations  where  pulsation  may  readily  be  comEiunicated 
CO  ti»  flak]  masSy  vnu  be  distinguii^hGd  from  atieurisniB  ;  yet  errors  in  diagnosis 
hiTT  hJippctied,  and  will  continue  to  do  so,  frora  the  intrinsic  difficulty  of  these 
GneSiMid  from  no  want  of  skill  or  care  un  the  part  of  the  Surgeon :  and  those 
wiH  be  meet  charitable  in  their  criticisms  of  the  mistakes  of  others,  who  have 
had  most  ejcperieiice  of  these  difficulties  in  their  own  practice. 

haukiuni  tkat  do  not  pidsate,  either  by  their  own  vessels  or  by  those 
limt  lie  liro^ith  them,  aw  not  so  readily  confounded  with  aneurism  as  the  class 
4  t^fXtvouB  that  has  just  been  described, 

kYct  it  most  be  borne  in  mind  that  in  some 
tmUiioes  eveu  aneunsms  do  not  pulsate, 
IT  do  10  btu  very  indistinctly,  having  be- 
came fifli*i!  with  » ilense  and  firm  c(>agulum. 
Tlit  IK-T  n^  tumours  that  chiefly 

nfsire  l  -^  .  i  ^T\t  ijlandular  swellings , 
Mifd  «iref  the  carotid  artery  at  the  root 
rf  Uir  nock,  or  in  the  popliteal  space.  In 
Um  neck  f5<>mr^  thyroid  tumours  may  also 
doiiif  leKD J !  :  ?^ms.     I  f  these  be  of 

ft  IWd  chara^  i r  fluctuation,  unvary- 

iBf  it2c,&nd  want  of  pulsation,  sufliciently 
they  are  not  cotmected  with 
from   whidi    tliey   may   also 
I J  tf'  f  d»  and  u[K»n  which 

tfUnr  JDMJ  bt  ly  moved.     If  solid, 

Cbjr  tre  lumaliy  irregular  and  nodulated 
torface,  and   can  fre((uently   be 
by    the    fingers    benig  pas»ed 
tbem  and  raising  them  from 
lie  aibjaeetit   TesseK       There   is   great 
iio^«r  of  oitKtaking  an  aneurism  which  is 
slffgoiDg  or  has  nndergone  spontaneous 
cire,  mild  in  which  consfx|Ucntly  there  is 
u  polaiiticiii,  for  a  solid  tumour  of  some 
kinJ.       I    bare   known  one   instance   in 

r  thigh  was  amjmtatedfor  a  very  painful  solid  tumour  of  the  poj>Hteal 

I-^»or^  i^hJcJi  proved  to  l»e  a  consolidated  aneurism  pressing  upon  the  posterior 
fitaanifenre  (  Fi^^  450). 
AMfUitCD^  nlarly  those  that  are  difiTuse*!,  have  not  unfrequently 

^r^i  mhudkr  >• ;  and  it  is  no  very  uncommon  thing  for  a  Surgeon 

l.jd  to  an  atieunsm  which,  under  this  suppositioUt  has  been  diligently 
;-.iiij-.Kii.  or  piiintvd  «tith  iodine,  I  have  twice  ligatured  the  external  iliac  for 
megnrnt^  of  the  groin  tliat  bad  been  misttiken  for  abscesses.  Occasionally, 
4i  B>or  ^ror  has  l»€en  eommitted  of  puncturing  the  tumour  with  the 

^r^  .,f  i:t  pus,  when  none  nppeared,  and,  either  immediately  or  afler 

ours,  prt^fuse  arterial  Iia^morrhage  ensued.   That  this  accident 
jj  ir.'H:  ill. in  i liC  intnusic  dilTiculties  of  the  diagnosis,  is  evident  from  the 
vol.  11^  I 


m    4  Ml,-  r  '  ■      If,  ULlflcr- 

jfolng  *tHi  fur  Ttt- 

\nii\vt.    Li  .  k  recent 
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fact  that  it  has  happened  tti  sach  Sturgeon*  aa  D^sault^  Pelletau,  Dnpnytren» 
pi  I       **    im]  many  others.     T  have  once  soen  thin  accident  <K5eur  t-o  a  ^^*  * 

of  tblt^  exfterionce,  wh»u  mistakini^  a  diflfused  poplit*!al  aueurih 

absceas,  opened  it  with  a  bistoury,  but  tindinjc  no  piiiJ,  applie<i  a  jKiulticed 
alarming  ha?raorrhage  ensued  in  about  forty  hours,  and  I  amputated  the  tliighJ 
nn  the  second  day  after  this  untoward  occurrence.  I 

This  difficulty  in  diaoiiosis  is  eapecially  apt  to  occur  in  aneunsrni?  whid»,l 
having  become  ditlused,  have  creased  to  pulsate,  have  no  bruit,  arc  cijiatic* I 
goftened,  and  diffluent  to  the  fe<*l,  and  in  which  the  skin  ban  VK-come  reddened  I 
and  inflamed  by  prt'ssure  fR»m  within.  It  is  only  by  careful  attention  to  the  I 
liistoiy  of  the  case,  vij\A  by  skilful  manipulation,  that  the  true  nature  uf  thol 
tumour  can  be  made  out.  But  an  aneurism  may  actually  liecome  »is8o<utttetl| 
with  an  abscess  in  one  of  two  ways.  Thu«  it  may  suppurate,  the  infiammation  I 
taking  place  in  the  areolar  tissue  around  it,  with  swelling,  redneM,  frdema,! 
and  heat  of  the  integumental  structures,  increase  cif  gtze  in  the  tumour^  and  I 
probably  solidi^cation  of  it.  If  this  abscesa  be  opened  or  allowed  to  bum  J 
dark  gruraous  pus  will  escape,  followed  by  coagula  and  masses  of  (kr  '  M 

fibrin,  and  somctimci^  accompanied,  but  more  usually  followed  after  u  , 

aome  hours*  by  a  free  and  perhaps  fatal  arterial  hfcmorrhiige,  J 

Another  form  of  combination  between  abscess  and  aneurism  consists  in  thai 
openiog  of  an  artery  by  nlceration  into  the  cavity  of  an  abscess,  so  that  thQi 
blood  ia  |>rojected  directly  into  this  from  the  opened  vetiseL  In  cases  of  thtal 
kind — of  which  the  instanf^e  that  occurred  to  Liston  is  a  good  e^tample — I 
we  have  the  ordinary  signs  i>f  ubs<>e<<s»  usually  of  a  chronic  character,  to  whiclil 
those  of  an  aneurism  are  generally  sujjcradded  suddenly,  with  great  incp^aae  inj 
the  bulk  of  the  tumour.  This  accident  has  been  olaserved  chiefly  in  abeooaa  oil 
the  neck,  ofn^uing  up  a  communication  with  the  carotid  artery.  1 

With  rltenmatiam  and  neuralgia  it  would  at  first  sight  np|)ear  to  be  difTi€QllJ 
to  ponfound  an  anenrism,  liut  in  practice  it  is  not  so.  I  have  kncmn  scverall 
caaes  in  which  the  lanc^inating  paina  of  aneurism,  mon*  cspix'ially  when  tbal 
tumour  waa  internal,  have  been  mistaken  for  rheumatic  or  neuralgic  affeciionaM 
and  I  have  even  known  the  pain  occasioned  by  the  presence  of  a  laitre  anenri«iM 
of  the  thigh  treated  for  several  weeka  as  rheumatism.  In  a  large  pm^kortiinij 
of  popliteal  aneurisms  the  patient  first  presents  hiranelf  frir  rhemn  -  i^^flH 

the  knee  ;  in  fact  xo  frequently  is  this  the  case  that  it  is  a  izr»4H]  rn  "^vH 

a  pationt  CMjmplainis  of  obscure  pain  in  that  joint,  to  cxiuninc  the  hmn  for  ml 
anenritm  aa  the  flrst  step  towards  making  a  diagnoaia.  In  luch  cjikcs  m  theae,  id 
is  of  course  obvious  that  a  little  care  and  proper  examination  wilt  usually  enablal 
the  Surgeon  to  avoid  an  error.     The  aneurismal  may  be  di-  1 

the  rheumatit*  [)ain  by  its  having  a  twufiild  character — l»eing  I 

and  {laroxysmal,  as  well  as  continuous,  aching,  and  burning.  When  this*  kmdJ 
of  pain  is  persixitcnt,  c^^pcctally  alx>ut  the  back,  the  side  of  the  bend  and  neck  J 
or  the  arm*  it  ought  always  to  call  the  Surgeon's  attention  Uy  the  condition  ofl 
the  ueighl)ouring  lai'tre  \<^?<M*h,  m 

TKRMtXATtoN^.— Spontaneoufl  Core  of  an  aneuriam  if  very  rare,  bat  thn 
patholfigy  of  this  pnKM^ws  i^  of  Considerable  int^re^L,  frtini  it«  bearing  u|ioij  UteX 
cure  of  the  diiM*iis«»  by  ofjcration.  The  spontaneous  cura  may  aocideutaltjJ 
though  ven^  rarely*  occur  by  inflammation  of  the  nneurism  and  coniiefjaejKl 
ol>I  '  "  ^'  'i»*ved  that  ill 

mi  -uppuratioii^l 
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ftnd  Howard  Marsh  has  recently  brought  forward  a  case  in  which  spontaneous 
cure  of  a  femoral  aneurism  appears  to  have  resulted  from  this  cause.  Most 
frequently  it  is  by  the  gradual  deposit  of  laminated  fibrin,  completely  filling  up 
the  interior  of  the  sac.    This  process  usually  takes  place  in  aneurisms  affecting 

uteries  of  the  second  or  third  magnitude,  rarely  in  those  of  the  aorta  (Fig.  451)  ; 

and  it  can  happen  only  in  sacculated  aneurisms,  the  fusiform  not  admitting  of  it, 

it  being  necessary  that  the  blood  flowing  through  the  sac  be  somewhat  retarded 

in  its  passage,  so  as  to  favour  the  adhesion  of  the  colourless  corpuscles  which 

is  the  firet  step  in  deposit  of  fibrin  upon  the  interior  of  the  tumour.     This 

prooeSy  which  is  the  same  as  in  the  formation  of  a  white  thrombus  in  a  vein 

(lee  p.  54),  is  the  increase  of  a  natural  condition  always  going  on  in  the  sac. 

In  fact  in  all  cases  of  sacculated  aneurism,  thei-e  is  a  tendency  to  spontaneous 

core,  as  shown  by  a  contraction  and  partial  occlusion  of  the  artery  below  the 

Mc,  and  the  consequently  diminished  circulation  through  it,  by  which  the 

deposit  of  fibrin  is  increased.    At  the  same  time  the  collateral  vessels  given  off 

ahove  the  sac  often  enlarge  to  a  considerable  extent,  and  thus  divert  from  it 

Wood  which  would  otherwise  have 

jMKd  through  it.    This  condition 

of  the  vessel  below  the  sac  may  be 

looked  npon  as  the  first  and  most 

important  step  towards  the  consoli- 

dstion  of  the  tomour.    The  process 

ii  also   materially  assisted  by   the 

iDoath  of  the  sac  being  small.    It 

ii  probable  that  in  some  instances 

^oQUmeoos  cure  is  determined  by 

a  clot  detached  from  the  interior  of 

die  aneurism  becoming  arrested  in 

the  vessel  beyond  the  sac. 
Fi^    spontaneous   cure    to    take 

place,  it  is  by  no  means  necessary 

tiiat    the   whole  current   of  blood 

ibonld   be   suddenly  arrested.       If 

mch  an  accident  occur,  the  aneu- 

riamal    sac    becomes  filled  with    a 

brge    dark   soil    clot,   which    may 

jidd,  if  from  any  cause  a  pulsating 

■ream  of  blood  be  again  admitted, 

bat  which  nnder  favourable  circum- 

tanoea  may  lead  to  a  complete  cure. 

If  bk)od  continue  to  circulate  through  the  sac,  deposit  of  laminated  fibrin  will 

tike  place  if  the  impetus  with  which  this  fluid  is  sent  into  the  tumour  be 

coDsiderably  diminished.    This  may  happen  from  the  occurrence,  in  the  distal 

9Grti<m  of  the  artery  or  the  mouth  of  the  sac,  of  some  one  or  other  of  those 
naditions  that  have  already  been  described.  So,  also,  it  has  been  found  that 
B  those  cases  in  which  two  aneurisms  are  situated  upon  one  artery,  the  distal 
«>e  is  very  apt  to  undergo  partial  or  even  complete  consolidation,  the  blood 
Wnjr  its' impetus  in  its  passage  through  the  first  sac.  Any  constitutional 
aase  or  condition  also,  by  which  the  impulse  of  the  heart  is  lessened  and  the 
te»  of  the  flow  of  blood  through  the  sac  diminished  (as  the  occurrence  of 

I  2 


Fij:.  4.>1.— SpontaneoJis  rure  of  Aortic  Aneurism.  The 
Mac  is  mostly  tilled  with  laiiiiimtert  riot,  which  is 
easily  <liKtiiiK«'Rhe«l  frf^in  the  soft  clot  which 
«K'Cupie»  the  mouth  of  the  sac. 
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phthiRis),  will  greatlj  favour  the  deposit  of  laminated  fibrin  and  the  con* 
stilidntion  of  the  tamoiir, 

Ab  the  aneurism  andergoes  gpontaneoos  cure,  the  pulsation  in  it  gradually 
becomes  more  and  more  feeble,  until  it  ceases  entirely  ;  the  bruit  proix>rtion- 
ately  lessens,  the  tumour  beeomeg  harder  and  smaller,  and  at  lai!^t  completelr 
consolidated  j  at  the  saine  time,  tlie  aTjastomoeing  cirealation  is  established  in 
some  of  the  collateral  vessels  of  the  limb*  Eventually,  the  solidifiwl  tumour 
shrinks  in  eizc,  undeT|]^oing  gradual  absorption,  with  ultimate  conversion  into 
a  small  mass  of  fibroid  tissue. 

Suppuration  with  slonghiiLg  of  an  uneurismal  eac  is  not  common,  but 
18  fS|M'eia]ly  apt  to  happen  in  places  where  the  areolar  tissue  is  abundant  and 
lax,  as  in  tlie  axilla,  and  when  the  tumour  has  increased  rapidly  or  t»ecome 
dJflTused,  and  thus  is  cansingr  severe  tension  of  the  surrotinding  parts.  The 
accident  is  not  uncommon  also  after  operations  for  the  cure  of  aneurism  in 
which  the  wound  is  close  to  or  exposes  the  sac.  The  inflammation  is  then 
merely  an  extetiBion  from  that  in  the  wound,  and  is  usunlly  dependent  upon 
septic  contamination.  Though  the  process  is  spoken  of  as  suppuration  of 
the  sac,  the  inflantmatlon  commences  in  the  tissues  surrounding  the  aneurism, 
the  sloughing  of  the  sacj  itself  being  a  secondary  process  dependent  upcm  ita 
nutrition  being  rut  olf  by  the  pus  that  forms  around  it.  The  symptoms  of 
thiB  condition  are  swelling,  tension  with  heat,  throbbinj^,  and  redness  of  the 
parta  around  the  tumour ;  the  integuments  covering  it  pit  on  pressure,  and 
are  evidently  deeply  inflamed,  at  the  same  time  that  there  is  a  good  deal  of 
fever  and  general  conBtitutional  disturbance.  .  As  the  snppumtion  advant^ea^ 
the  ordinary  fiigns  of  acute  abscess  occur :  the  skin  bccom<«  red  and  livid  at 
one  ptirt,  whci^e  pointing  takes  place ;  and  if  the  Surgeon  make  an  incision 
into  it,  or  if  the  tumour  buret  (as  assuredly  it  will  if  left  to  itself),  a  quantity 
of  pus  mixed  with  large  masses  of  broken-down  coagula  will  be  let  out.  The 
discharge  of  the  contents  of  the  sac  may  t)e  followed  by  a  fatal  gu^h  of  blood. 
Oceasionally,  however,  as  a  consequence  nf  the  inflammation  the  artery  beoimea 
firmly  plugged  by  a  thrombus  above  and  below  the  opening  into  the  nneurisi 
before  the  sac  gives  way,  and  thus  haemorrhage  may  Ik?  prevented  and  a  spott 
taneous  cure  result,  the  cavity  closing  like  an  ordinary  abaceas  after  tl 
sloughs  and  the  broken-down  clote  have  beeu  discharged. 

Censes  of  Beath  from  Anenrism. — An   aneurism  may  prove  faU)   m 
various  ways.     It  does  so  when  inrerunl.  most  frequently  by /nwffifv  on  pa 
of  inifHirtance  in   itn  vicinity » the  patient  being  destroyed  by  the  exhauact< 
inducx^d  by  interference  with  their  functions  j  this  is  usually  the  way  in  whicl 
aneurisms  of  the  aorta  occasion  death.     In  other  oases  the  Siic  bursts  into 
pericardium,  pleura,  or  |»entorieuni,  and  sudden  death  may  <»ccur  frtmi  loM 
blood  :  or  asphyxia  may  result  fntm  its  giving  wny  into  the  tracheal,     Tlico, 
again,  death  may  result  liy  the  ixTurrcncc  of  symojm^  more  especially  if  the 
aneurism  bt^  of  large  sixe,  and  situated  near  the  root  of  the  aorta.     Emb^i 
of  the  cerebral  arteries  may  occur  in  consequence  of  the  detachment  of  a 
External  aneunsra  most  commonly  prcives  fatal  by  ntpturt  of  tlw  mit : 
may  either  take  plaex^  inti*  the  interior  of  a  limb,  giving  rist*  to  one  or 
of  the  difTused  fcirms  ot  aneurism,  and  terminate  fatally  by  tlie  indm 
of  synfH>jx3  or  gangrene;   Mr  an  aneurism  may  kill  by  rupture   occi 
extt*nially,  on  one  of  the  surfaces  of  the  body. 

The  rupture  of  an  aneurism  is  not  always  immediately  fatal,  tlie  aperture 
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ing  plugged  up  by  a  massof  coaguluin,  aa  happeued  in  the  case  repre- 
sented m  Fig.  4.52  ;  ou  the  gi'adual  detachment  of  the  deeper  porttons  of  thin 
the  bleeding  raay  recur  In  small  quantities  at  intervals,  and  more  or 
ilr  carry  off  the  patient.  Ou  the  mucous  surfaces,  as  of  the  oeeo- 
pbagos  or  trachea,  rupturt^  occurs  in  a  siinilur  manner  (Fig,  452).  On  the 
KTOUi  siirfiice^,  as  into  the  pleum  or  pericai'dium,  the  aneurism  may  burst  by 
*  fiflmre  or  by  a  stellate  opening  (Fig.  453)  forming  in  the  membrane.  An 
meorisai  hau  been  known  to  give  way  and  discharge  btood  for  some  weeka 
befo«  it  proved  fatal  ;  and  it  may  even  happen  tbat,  after  the  rupture  has 
oocum^,  no  haamorrhugo  may  take  place,  but  death  may  result  from  the 
ptiMsiiiv  of  the  tumour.  Thus,  in  the  case  of  Liston,  the  sac  of  the  aneurism 
vhidi  c&tised  the  death  of  that  great  Surgeon  had  actually  given  way,  a  roaaB 
projecting  from  it  into  the  trachea ;  yet  death  resulted  from 
the  inferior  laryngeal  nerve,  and  not  from  hieraoiThage. 
The  IC^fMitment  of  aneurism  is  constitotioual  and  local  In  many  case^,  a^ 
In  ill**  \'arifi!3«  Tvrmsof  internal  aneurism  constitutional  treatment  can  alone  be 


1%,  i01~Jl|^TTllf«  in  «lUf4phli|{l|»  protltH'Ml 


Fi^.  45:u-  8t('lljiti-  Buptnrf  of  au  Aortic 
Aii(*ur{Kin  Into  reriejiiHilum. 


fls^jid  :  and  in  all  eases  of  external  aneurism  it  fihould  be  had  recourse  to 

I  adjonct  to  any  local  measures  that  are  mlopti^d* 

T'»  rhr*  Coastitnttoiud  or  Medical  Treatment  of  aneurism,  the  object  is 

J  about  a  condition  similar  to  that  in  which  spijntaneous  cnre  of  the 

.«iyji»^  idkea  place,  and,  indeed,  to  put  the  patient  and  the  part  in  the  most 

for  natnre  to  consolidate  the  tumour  ;  and,  though  it  may 

M  be  poflBibie  in  most  cases  to  effect  a  cure  In  this  way,  the  disease  may 

n  •Tl   ^Teats  be  palliated,  and   its  progress  retarded.      The  sacculated  is 

y  form  of  aneurism  that  can  ever  be  cared  by  constitutional  niciins  ;  in 

^MLioaifarm  -       •  .  nil  that  can  be  done  is  to  retard  the  progress  of  the  disease. 

IWprip'  cts  to  be  kept  in  view  are,  first  to  lessen  the  force  of  the 

t<i  diMunish  the  pressure  upon  the  arterial  coats  ;  aud,  secondly,  so 

;•  miMlifff  the  condition  of  the  blood  as  to  dispose  it  to  the  deposit  of  its  tibrin. 

_  out  these  indications,  it  should  be  home  in  miud  that  there  are 

op^tfwiiLe  conditions  of  the  system  in  which  aneurisoi  occurs  :  in  one  there 

»  pfeiboric,  and  in  the  other  an  antemic  tendency.     The  plethoric  and 

'  table  alate  of  system  occnrB  chiefly  in  yonng  subject6,  in  whom  the  progress 
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of  the  disease  U  acute  and  rapid,  attended  with  mach  impulse  and  excitability  of 
the  hearty  and  throbbing  of  tfie  arteries  gonerally.  The  other  coDdition  of  the 
sjRtein  ii<  found  asually  in  cldLTly  people,  with  a  feeble  pulse,  a  quiet  hearty 
and  a  tendency  to  atuemia  ;  in  such  a  habit  of  body  the  diseaae  makcj*  »low 
prpgresB,  In  ibe^e  ffppc^site  couditione  it  is  perfectly  clear  that  the  sjune  plan 
of  trfsattnent  cannot  succeed  ;  and  that  the  constitutional  means  must  bt* 
modified  accordiiiej  to  the  Btatc  of  the  patient 

In  the  acutr  or  hyperctmk  state^  the  plan  of  treatment  oritrinally  introdoced 
by  Valsalva^  and  hence  called  by  his  name,  may  advantageously  be  employed, 
in  the  toodified  manner  that  ha^v  been  recommended  and  adopted  by  «ome 
modern  Sargeons.  Pelletan,  Hodgson,  and  Tufnell  ha%*e  reported  very  favour- 
ably of  this  treatment,  and  I  have  seen  several  instances  in  which  it  has  proved 
decidedly  beneficiah  As  recommended  by  Valsalva,  this  method  of  treatment 
was  intended  to  carry  out  two  important  points:  1,  by  a  process  of  gradual 
utarviitiou  and  depletion  to  reduce  the  quantity  of  blew!  in  the  system,  the  fon-** 
of  the  heart,  and  consequently  the  pressure  exercised  upon  the  walls  of  the 
aneurism  ;  and,  2,  after  the  paitient  had  in  this  way  been  itfdm^d,  the  plastidtr 
of  the  blood  was  to  l>e  improved  by  feeding  him  up  in  a  gniduid  and  c!art*fal 
manner^  so  that  the  tendency  to  the  dep^osit  of  laminate<l  fibrin  might  be  in* 
creased.  Valsalva  endeavoured  to  carry  out  the  Er^t  ^►f  these  objects  by  eub- 
jecting  the  patient  to  small  and  repeated  bleedingH,  and  l)y  gradually  reducing 
the  quantity  of  food  that  was  daily  taken,  until  it  was  lowered  to  half  a  pound 
of  pudding  in  the  morning,  and  a  quarter  of  a  pound  in  the  evening.  In  tliin 
way  the  patient's  strength  was  reduced  until  he  could  scai^cely  be  raised  up  in 
be*l  without  fainting  ;  the  (luantity  of  fo*»d  was  then  gra<huilly  augmented^  so 
that  the  plasticity  of  the  blood  might  be  restored.  It  is  seldom  that  Surgeons  ^ 
carry  out  Valsalva's  plan  of  treatment  in  the  precise  manner  indicated  by  ■ 
him  ;  it  is  generaJly  found  to  be  more  convenient  to  mo<lify  it  st»mewbat  ™ 
according  to  the  i^ircumstances  of  the  case,  though  the  principles  on  which  it 
18  conducted  are  essentially  the  same.  m 

lu  adopting  any  constitutional  treatment  lU  cases  of  aneurism,  the  fir§t  ajidH 
most  essential  to  be  attended  to  ta  to  keep  the  patient  perfectly  quiet  Id  H 
bod  and  free  from  all  excitement.  Thediet  should  be  very  carefully  regulaied.fl 
tieing  gnidually  reduced  in  (juantity,  and  consisting  principally  of  farinaceoosH 
food,  with  ti  very  small  quantity  of  meat,  little  liquid,  and  a  total  absence  ■ 
of  stimulants.  PerhapH  the  best  regimen  is  that  recotnmende^l  by  Itellingham,  I 
cimsiating  of  two  ounces  of  bread  and  butter  for  breaklast,  two  ouncea  of  bread  H 
and  the  same  quantity  of  meat  fur  dinner,  and  two  oum^e.s  nf  bread  for  suppt* r,  ■ 
with  about  two  ounces  of  milk  or  water  witli  ew^h  meal,  or  occasionally  sipped  H 
in  small  quanticies.  At  the  same  time  purgatives  shotild  K*  administered,  ■ 
especially  aucii  as  give  rise  to  watery  stools,  and  remove  obstructi<ms  of  the  ■ 
{K»rtal  system  ;  witli  this  view  a  scruple  of  the  compound  jalap  powder  mayfl 
i>e  given  twice  a  week.  In  sonje  caH*.^  if  the  heart's  action  Ix^  particubirly  fl 
sironir,  recourse  muy  athiintageously  U*  had  to  small  ble<*<iintfs  fn»m  time  to  time.  ■ 

T  '"  potassium,  in  di»*K*s  v..  -  three  timaiH 

a  li  <i«>en  largely  used  in  ca-  ud  aneurifliiQ,H 

and  lis  good  effects  lend  some  weight  to  the  supposed  syphilitic  ongin  of  many  S 
aneurisms.  In  a  large  pro|iortion  of  the  cases  thus  treated,  the  sufferings  of  fl 
Uic  patii-nU  have  \mm  a*lieved  ;  tbea*  baa  lie^n  diminutiftn  of  the  sixe  of  tb^fl 
mCf  and  in  several  inatanco}  the  cure  hiis  apparently  bc^u  perfect,     Tb^fl 
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enforcement  of  the  recumbent  posture  is  of  great  importance  in  this  treatment. 
There  certainly  appears  to  be  suflBcient  evidence  to  warrant  a  trial  of  the 
iodide  in  the  coDstitutional  treatment  of  aneurism. 

Bj  judiciouslj  carrying  out  these  plans  of  treatment  and  modifying  them 
according  to  the  circumstances  of  the  case,  consolidation  of  the  aneurismal 
tumour  may  occasionally  be  produced ;  or,  if  this  be  not  obtained,  the  progress 
of  the  disease  will  be  very  materially  retarded. 

When  aneurism  occurs  in  old^  feeble^  or  atuemic  persons,  a  lowering  plan  of 
treatment  is  altogether  inadmissible  :  here,  such  a  course  must  be  adopted,  as 
will  improve  the  plasticity  of  the  blood,  and  regulate  the  action  of  the  heart. 
With  this  view,  complete  rest,  the  administration  of  the  preparations  of  iron, 
«  diy  but  nourishing  meat  diet,  and  the  occasional  employment  of  opiates  to 
relieve  pain  and  to  quiet  the  system,  will  be  attended  with  the  best  results.  In 
tneorism  occurring  in  elderly  people  and  amongst  the  poorer  classes,  this  plan 
is  perhaps  more  successful  than  any  other. 

In  the  Xocal  Treatment  of  aneurism  but  little  can  be  done  with  the  view 
of  checking  its  progress,  except  by  the  employment  of  direct  surgical  means. 
The  application  of  ice  to  the  surface  of  the  tumour  is  said  to  have  acted 
beneficially  in  some  cases  ;  but  it  is  a  painful  remedy,  and  may  occasionally 
be  attended  with  sloughing  of  the  skin  to  which  it  is  applied.  When  the  pain 
attending  the  increase  of  the  tumour  is  considerable,  much  relief  may  be 
obtained  from  the  hypodermic  injection  of  morphia,  the  application  of  bella- 
donna plasters,  or  the  use  of  an  embrocation  composed  of  equal  parts  of  oil 
and  of  the  strong  tincture  of  aconite.  These  means  comprise  the  only  local 
messures  that  can  be  adopted  in  those  cases  of  internal  aneurism  which  are 
beyond  the  reach  of  surgical  interference. 

SUROICAIi  TREATMENT  OF  ANXUBIBM. 

In  all  those  cases  in  which  it  is  possible  to  delay  with  safety,  no  surgical 
proceeding  should  be  undertaken  for  the  cure  of  aneurism  until  the  patient 
iias  been  subjected  to  proper  constitutional  treatment  for  some  time ;  for, 
M  the  occlusion  and  consolidation  of  the  sac,  after  surgical  procedure,  depend 
««  the  same  conditions  being  induced  that  are  successful  after  medical  ti*eat- 
Dent,  the  same  constitutional  means  should  be  adopted  in  the  one  case  as  in  the 
«ber.  Before  proceeding  to  the  employment  of  any  direct  surgical  means  for 
cbe  cure  of  an  external  aneurism,  it  is  necessary  to  ascertain  that  there  is  no 
internal  aneurism  present,  and  that  the  heart  is  free  from  disease.  From  want 
</  this  precaution,  it  has  happened  that  patients  have  died  on  the  operating 
liUe  at  the  moment  when  the  artery  was  being  ligatured,  or  shortly  af  terw^ards. 

There  is  not  a  more  interesting  chapter  in  the  history  of  Operative  Surgery 
cbaa  that  which  records  the  changes  that  have  taken  place  and  the  progress 
chat  has  been  made  in  the  treatment  of  aneurism. 

The  older  Surgeons  were  either  afraid  to  meddle  at  all  with  aneurism, 
and  amputated  the  limb  affected  by  it,  or  tried  to  restrain  the  progress 
4f  the  disease  by  tight  bandaging  and  direct  pressure  upon  the  tumour, 
«r  had  recoorse  to  the  difficult  and  dangerous  operation  of  laying  open 
Ihe  sac  and  ligaturing  or  applying  the  actual  cautery  or  styptics  to  the 
iaeaaed  artery  on  each  side  of  the  opening  in  it.  In  1785,  John  Hunter 
mhttiLuted  for  these  dangerous  methods  of  treatment,  the  simpler  and  more 
eekstific  procedure  of  ligaturing  the  artery  in  a  distant  part  of  its  course. 
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above  tlie  sac,  and  thus   directly  cutting  oft*  the  influx  of  blocKl  into  the' 
tumour.  •  This  undoubtedly  constituted  one  of  the  greatest  and  most  direct 
advances  in  Surgery  that  has  ever  been  made  by  tlie  single  act  of  one  man^ 
and  for  more  than  half  a  century  the  **  Hunterian  Operation  '*  continued  to  be 
almost  the  sole  method  of  treating  this  formidable  disease.     It  was  not  nntu 
1841 — 12  that  the  Dublin  Surgeons  showed  by  practice  and  experiment  that  . 
an  aneurism  could  be  eured  by  simply  occluding  for  a  time  the  artery  leading*  j 
to  it  by  the  pressure  of  an  instrument  applied  on  the  proximal  side  of  the  sac.  ] 
Soon  after  Vanzetti  still  further  simplified  the  treatment  by  substituting  the  I 
pressrire  of  the  finger  for  that  of  an  instrument.     In  itdditicm  to  tliis,  the  fact  I 
was  established,  that  in  some  cases  adequate  uouipression  of  the  vessel  and  saoJ 
might  be  effected  by  simple  flexion  of  the  limbs.     Thus,  then,  a  progresfiivel 
simplification  has  taken  place  in  the  treatment  of  aneurism,  and,  still  mor<»  1 
recently,  the  sphere  of  the  upplicability  of  compression  Iia^  been  greatly  extended  i 
by  conducting  it  during  prolonged  ansesthesia.  I 

We  will  now  proceed  to  consider  in  detail  the  various  methods  of  treatment.  I 
They  are  as  follows:  K  Ligature  above  and  lielow  ihe  nneurism  after  tayiof^J 
open  or  excising  the  sac  ;  2.  Ligature  of  the  artery  on  the  cardiac  side  ;  S.  Liga*j 
ture  of  the  artery  on  the  distal  side  ;  4.Compre8Mon  by  instruments  j  Tk  Digital] 
ooxnpressian  ;  6,  Compression  by  the  elastic  tourniquet  ;  7,  Flexion  of  the  limb  ;  I 
8.  Acupressure  ;  9.  Manipulation  ;  lOJJalvano-puneture  ;  1 1*  Injection  of  the  J 
sac  with  coagulating  fluids,  I 

AH  these  various  methcKls  of  treatment,  however  they  may  differ  in  their  I 
details,  have,  with  the  exception  of  tlie  fli*st,  the  same  great  principle  in  \U'W,| 
viz.  the  eonsolidation  of  the  aneurismal  tumour  by  the  dep(»sit  of  coaguhittt  I 
within  it.  \Vhen  tlie  process  adofited  is  of  such  a  nature  as  to  lead  t<»  tbeJ 
slow  deposit  of  coagulum^  this  will  be  found  to  be  pale,  firm  and  lamintUed — 1 
Uie  acHvf  clot  of  Broca.  When  the  deposit  is  rapid,  it  will  be  dark*  soft  and! 
homogeneous— ihe  pa9sip§  clot.  I 

Xdgature. — The  manner  in  which  the  ligature  should  lie  applied,  and  the  1 
various  cautions  respecting  its  use,  have  been  t?utticiently  discussed  (Vol,  L»p»l 
427  ei  9eq*),  Tbe  question  as  to  the  part  of  the  vessel  to  which  it  should  bol 
applied  in  aneurism,  remains  for  consideration  \  and  this  involves  flofnal 
importaut  ]Kiints.  I 

Situation. — There  are  three  situations  in  which  the  ligature  may  b^l 
applied  :  1,  ahovr  and  helmv  ih^  sac,  by  the  old  operation  ;  if,  on  the  c^rc/Miie' J 
M$  of  the  sac,  by  AnePs  (Fig.  454)  Or  Hunter's  (Fig.  455)  operation  :  8.  au 
the  distal  iiide  of  the  sac,  by  Brasdor's  opt^ration  ( Fig»  ir>«>),  I 

1 .  The  Application  of  the  Ligature  on  botJi  tide*  of  the  Aneuriinnal  J 
Sac  18  Heldorti  pnictised  at  the  present  day»  except  in  traumatic  aneunsm«,  ial 
which  it  18  ffx*quently  the  best  means  of  treatment^  as  ha«  been  mentioned  imj 
Chap.  XV.  Vol.  L  The  older  Surgeons,  however,  wrre  acquainted  with  thJM 
mode  only  of  treating  aneurisms,  which  was  practis^^d  by  Antyllus  in  the  thirdi 
or  fourth  <'enturyt  and  is  often  called  by  his  name.  The  mode  of  applying  the! 
ligature  Ui  \n>th  sides  of  the  sac  is  as  follows.  After  having  arrested  the  cir*l 
calation  through  tin-  aneurism,  by  compressing  ihe  artery  leading  to  it,  either] 
by  means  of  a  tourniquet,  or^  where  that  is  not  a|»plieable,  by  the  prt^ssur^*  ofl 
an  aasistantV  fingers^  the  Surgfron  slits  up  tlie  sac,  and  turns  out  the  or»agiilal 
and  maSBes  of  laminated  fibrin*  Then,  passing  n  prol»<\  or  a  steel  IxHtgieif  the  J 
be  lafge^  apwards  and  downwards  into  the  nrtcr}%  through  the  moatU 
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of  the  sac,  he  cleans  the  vessel  by  dissecting  away  the  part  of  the  sac  which 
OTerlaps  it,  and  ties  it  on  each  side,  immediately  above  and  below  the  aperture. 
Thig  operation,  as  performed  by  the  older  Surgeons  on  any  of  the  larger 
arteries,  as  the  popliteal,  was  not  only  so  difficult  in  itself  that  they  were 
seldom  willing  to  undertake  it,  but  was  so  fatal  in  its  results,  being  commonly 
followed  by  secondary  hasmorrhage,  or  by  diffuse  inflammation,  suppuration, 
and  gangrene  that  recovery  after  its  performance  was  considered  a  marvel,  and 
ampatation  was  generally  preferred.  At  the  present  time,  however,  the  diffi- 
culties are  much  diminished  by  the  bloodless  method  of  operating,  and  the 
nhseqaent  dangers  by  the  improved  methods  of  treating  wounds.  The 
operation  may,  therefore,  be  undertaken  with  less  hesitation  as  a  last  chance 
<rf  Mving  a  limb  in  which  an  aneurism  has  become  diffused.  Its  applicability 
wiD  be  farther  discussed  with  the  special  aneurisms  in  the  treatment  of  which 
it  has  been  employed. 

Recently  the  old  operation  has  been  modified  by  completely  excising  the 
«c  and  ligaturing  the  artery  above  and  below  it.     Kuebler  has  collected  40 
i  in  which  complete  extirpation  was 


Fig.  464.— AneVs 
Operation. 


Fig.  455.— Hun.    FIc. 
tor's  Operation,      tal 


466.— Di8- 
Operation. 


pnctiaed.  This  list,  however,  includes 
:f9  tranmatic  aneurisms.  Only  one  case 
ended  fatally ;  gangrene  of  the  foot 
oocnrred  in  a  case  of  femoral  aneurism, 
but  secondary  haemorrhage  was  not 
recorded  in  any  instance.  The  treat- 
ment is  obviously  impracticable  in  many 
■toations,  and  although  it  has  been 
nooMsfully  adopted  in  cases  of  femoral, 
popliteal,  axillary  and  brachial  aneurism, 
it  is  hardly  likely,  on  account  of  the 
dilBcalty  of  the  operation,  to  be  ex  ten - 
arelj  practised.  In  certain  cases  it  is 
IB  available  method  of  treatment  after 
ochen  have  failed  ;  of  Kuebler's  cases 

11  had  been  unsuccessfully  treated  by  compression,  and  five  by  proximal 
ligature.  In  those  rare  instances  in  which  aneurisms  are  met  with  on  the 
BaDer  arteries,  such  as  those  of  the  forearm,  complete  excision  would 
probably  prove  the  most  efficient  treatment. 

2.  The  Ugature  of  the  Artery  on  the  Cardiac  Side  of  the  Aneurism, 
withoot  opening  the  sac,  was'  first  done  by  Anel,  in  the  year  1710,  in  a  case 
of  brachial  aneurism.  This  operation,  though  attended  with  the  risk  of 
voond  or  inflammation  of  the  sac,  which  was  in  close  proximity  to  the 
feat  of  ligature,  constituted  a  considerable  advance  in  the  treatment  of  the 
tKMe,  inasmuch  as  it  did  not  necessarily  lead  to  the  opening  up  of  the 
aeorijHDal  tumour,  and  to  the  dangers  inseparable  from  that  mode  of  procedure. 
la  Anel,  however,  performed  his  operation  as  a  mere  matter  of  convenience 
is  a  particular  case,  and  without  the  recognition  of  any  new  principle  of 
tRatment  being  involved  in  it,  it  attracted  but  little  attention  at  the  time, 
ad  doea  not  appear  to  have  been  repeated  by  any  of  the  Surgeons  of  his  day. 

h  was  reserved  for  John  Hunter  to  make  the  great  improvement  of  ligaturing 
^  artery  at  a  distance  from  tJie  sac.  In  this  way  the  objections  to  Anel's 
ipaadon  were  avoided  :  for  though,  like  Anel,  Hunter  tied  the  artery  on  the 
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cardiac  side  only  of  the  sac,  yet  he  differed  from  liim  in  doinx  m  at  a  conaidcr* 
able  digtaucx;  above  tlie  tumour,  wLere  the  application  of  the  ligattii^  would 
be  attended  with  less  risk  of  hreniorrhage,  and  without  the  danger  of  op<?Ding 
or  exciting  inflammation  in  the  sat:,  which  is  inseparable  from  Ancl'^  operation. 
The  following  are  the  reasons,  given  in  Everard  Ilome'aown 
words,  that  induced  John  Hunter  to  adopt  tlje  ojieiution 
which  is  now  generally  known  in  surgery  as  the  Hunierian, 
**  Mr.  Hunter  proposed,  in  performing  this  operation,  tJmt 
the  artery  ahoald  be  taken  up  at  some  distance  from  the 
diseased  pjirt,  so  as  to  diminish  the  risk  of  In^morrhage,  and 
admit  of  the  artery  being  more  readily  seemed  should  any 
such  accident  bapix-n.  The  force  of  the  circulation  being 
thuB  taken  off  from  the  aneurismal  &ic,  the  cause  of  the 
disease  wonld*  in  Mr.  Hunter's  opinion,  be  mmoved  ;  and 
he  thought  it  highiy  probable  that,  if  the  parts  were  left  to 
themselves,  the  sac,  with  the  coagulated  blood  couuiued  in 
it,  might  be  absorljed,  and  the  whole  of  the  tumour  removed 
by  the  action  of  the  animal  wonomy,  which  would  con- 
sequently render  any  opening  into  the  sac  unnecisMary/ 
Hunter's  first  operation  was  performed  in  December,  1785 J 
in  a  ctise  of  popliteal  aneurism.  The  femoral  artery  v* as  lig^l 
tared  rather  below  the  middle  of  the  thigh,  nnderncatli  the] 
Bartorius  muscle. 

The  Effects  produced  npon  am  aneorism  by  tba  ligM- 
ture  of  the   artery  uccurding  to   the   Hunterian   method^  1 
deserve  careful  attention.    The  immediate  etlect,  on  drairio^  I 
the  ligature  tight,  consists  in  a  cessation  of  pulsation  and 
bruit  in  the  tumour,  which  at  the  same  time  diminishes  in  i 
size,  becoming  piirtly  emptied  of  its  blood.     The  supply  of 
blood  to  the  limb  being   in   a  great   me4u«iure   cut   off,  it  j 
becomes   numb   and  ( old^  with   a  diminution  of  mtuxcular  { 
power.   The  more  remote  cDccts  consist  in  an  increase  of  the 
activity  of  the  collateral  circulation,  by  which  the  vitality 
of  the  limb  is  maintained.    At  the  same  time,  and,  indeed,  | 
in  consequence  of  this,  tlie  temperature  of  the  limb  often  1 
rise^,  until  it  becomes  higher  than  that  of  its  fellow. 

The  consolidation  of  the  anenritfrn  begins  as  soon  as  the  I 
ligature  is  appHed,  aud  is  usually  completed  in  a  few  days,] 
by  changes  taking  place  within  it  similar  to  those  iliB&j 
o<*cur  in  the  sfM>ntaneous  cure  of  the  disea^.  This  im- 
portant clmnge  is  effected  by  the  gnuhml  deposit  of} 
^m1  fibrin  in  concentric  layers  within  the  sac,  uui| 
«,  ^  -L^i^unally  by  the  sudden  coagulation  of  iu  contents.     Fcir 

the  cure  to  be  accomplislied  by  the  dejjosit  of  laminated] 
fibnij,  n  Ks  aecessiiry  that,  though  the  direct  flow  of  bhMKl  through  the  tumour] 
be  arn^ted  by  the  ligature  cjf  the  uuim  trunk,  some  should  yet  be  luirried  into] 
it  by  collateral  channels*  Thii*  is  a  conditton  very  favoiimbjc  to  the  sueceesof  j 
the  ligature  ;  for,  if  it  happen  that  all  the  flow  of  blood  through  the  tumo or  tij 
anteted,  coagulation  of  that  wliich  happens  to  be  contained  in  it  will 
and  a  soft  yielding  clot  be  formed,  which  is  more  likely  to  lead  tounfavour 
tiBftultii  than  tlie  firm  pi*oducti«  of  alow  coagulation.     It  is  of  iuiportance 
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observe  that  the  proper  consolidation  of  the  aneurismal  tumour,  by  the  deposit 
of  laminated  fibrin,  will  occur  even  though  a  very  considerable  quantity  of 
blood  oontinne  to  flow  through  it.  In  the  Museum  of  University  College 
th««  is  an  exceedingly  interesting  preparation  that  is  frequently  referred  to  in 
connexion  with  this  point.  It  is  one  in  which  Charles  Bell  ligatured  the  femoral 
irteiy  for  popliteal  aneurism.  The  patient  died  a  week  after  the  operation, 
of  erysipelas ;  on  examination,  it  was  fouud,  that  the  femoral  artery  was 
doable,  and  that,  though  only  one  portion  of  the  vessel  had  been  ligatured, 
the  tomoor,  which  continued  to  be  supplied  by  the  other  branch,  was 
completely  consolidated.  It  is  doubtful,  however,  in  this  case  whether 
the  oonjBolidation  was  due  so  much  to  the  diminished  influx  of  blood 
to  the  tnmonr  consequent  upon  ligature  of  artery  as  to  the  feebleness  of  the 
heart's  action  before  death  and  possibly  to  some  blood-change  induced  by  the 
aeptic  disease  of  which  the  patient  died.  After  the  aneurismal  sac  has  been 
thus  occlnded,  it  progressively  diminishes  in  size,  and  is  at  last  converted  into 
t  smalJ  mass  of  fibroid  tissue.  The  artery  that  has  been  ligatured  becomes 
closed  at  two  points — at  the  part  deligated  (Fig.  -157,  a),  and  where  it  com- 
monicatea  with  the  sac  (Fig.  457,  h).  In  both  these  situations,  it  will  be 
found  to  be  converted  into  fibroid  tissue ;  whilst  between  them  there  is  an 
open  space,  through  the  medium  of  which  the  collateral  circulation  is  fi'eely 
earned  on.  Savory  has  collected  17  complete  specimens  from  the  London 
VusenmB  illustrating  the  ligature  of  the  femoral  artery  in  Scarpa's  triangle  for 
popliteal  aneurism.  In  13  specimens  the  artery  below  the  point  ligatured  is 
pervious  throughout,  and  in  11  of  these  the  aneurism  was  cured  ;  in  4  speci- 
mens the  vessel  was  to  a  greater  or  less  extent  pervious,  the  aneurism  in  all 
being  consolidated. 

3.  lUstel  Idgature. — In  some  cases  in  which  the  ligature  cannot,  for 
aaatomical  reasons,  be  applied  on  the  proximal  side  of  the  aneurism,  as  in  the 
arteries  about  the  root  of  the  neck,  it  was  recommended  by  Brasdor,  a  French 
8argeon  about  the  middle  of  the  last  century,  that  the  vessel  should  be  tied  on 
in  distal  side.  This  operation,  originally  proposed  by  Brasdor,  was  first 
performed  by  Deschamps  in  1799  at  La  Charite  in  Paris  in  a  case  of  femoral 
iiieariam.  In  principle,  it  resembles  the  Hunterian  operation,  the  object 
being  to  arrest  so  much  of  the  flow  of  blood  through  the  sac  that  the  consoli- 
dation of  this  may  take  place  in  the  usual  way,  by  the  deposit  of  laminated  fibrin. 
In  the  Hunterian  operation,  this  is  effected  by  deposit  from  the  lessened 
qoaotity  of  blood  that  flows  through  the  sac  ;  in  the  distal  operation,  it  is 
foo^bt  to  be  accomplished  in  the  same  way,  and  the  success  of  the  operation 
Bust  necessarily  depend,  in  a  great  measure,  upon  the  extent  to  which  the 
low  of  blood  through  the  sac  is  interfered  with.  This  operation,  however,  is 
fwriy  sncoeasful ;  for,  independently  of  the  ordinary  dangers  resulting  from 
Ike  application  of  the  ligature  to  a  large  vessel,  the  sac  will  continue  to  receive 
die  direct  impulse  of,  the  blood  that  is  driven  into  it.  The  natural  result  of 
die  ligature  would  be  to  increase  the  general  arterial  tension  and  with  if  that 
•3f  the  sac  ;  but,  as  Holmes  points  out,  the  enlargement  of  the  collateral 
drnilation  opens,  as  it  were,  "  side-sluices "  to  relieve  this  pressure,  and 
enweqaently  after  a  few  hours  or  days  the  sac  is  usually  found  to  be  less 
tense  than  before  the  operation.  Hence  the  progress  of  the  aneurism  may  be 
vxcited  for  a  time,  but  it  will  often  speedily  increase  again,  and  may  perhaps 
««attiial]j  destroy  the  patient  by  suppuration  and  sloughing.  Of  38  cases  in 
vUch  this  operation  was  practised  on  the  carotid  artery,  in  25  a  fatal  result 
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raore  or  less  Bpcedily  followed  the  operation  ;  in  the  remaining  13  cases 
patientg  survivt^d  the  effect  of  the  ligature  of  the  artery,  tliough  in  very  few,  if 
any,  of  the  cases  were  they  cared  of  the  disease  for  which  the  operation  wai 
performed.  This  operation  will  be  considered  more  in  detail  in  speaking  of, 
the  particular  cages  in  wliich  it  has  been  practised  (see  Chap.  XLIY.).  I 

Indications  and  Contra-indicationa  of  Ligature. — Ligaturv  of  an 
artery  for  aneurism,  by  the  Himteriaa  method,  succeeds  Ijest  in  those  ca^es  ill 
which  the  tumour  is  eircum scribed,  of  moderate  size,  slow  in  ita  growth, 
having  a  tendency  to  consi^^lidation,  and  unaccomj^»anied  by  much  oedema  ot 
the  limb.  When  the  anenrism  is  tindergoing  spontaneous  cure*  no  surgical 
interference  shonld  be  employed,  but  the  case  should  be  left  to  nature,  fa 
this  way  it  occasionally  happens,  during  the  preparatory  treatment  of  th«| 
diseaae*  that  the  aneurism  becomes  consolidated. 

Before  the  Surgeon  proceeds  to  cut  down  upon  an  artery  with  the  view 
tying  it,  he  should,  as  far  as  practicable,  ascertain  by  a  careful  examination  of 
ftp  whether  it  ap|x*ar8  to  tie  in  a  healthy  state  at  the  point  at  which  he  is  alioat 
to  tie  it.  He  should  feci  along  its  course  to  ascertain  if  it  be  8mo4>th,  easil; 
compressible,  and  natural  to  the  fee!  ,•  if  it  be  hard,  incompressible*  indicatiTi 
of  calcilicjitiou  ;  if  it  feel  broader  than  natunil  ;  if  a  bruit  be  heard  in  it  on 
applying  the  stethos(.*ope.  If  there  l>e  evidence  of  degeneration  or  dilatation 
of  its  coats,  great  caution  should  be  used  in  attempting  to  ligature  it.  Shoold 
the  deligation  of  a  diseased  art-eiy  become  unavoidable,  the  chromic  catgut^  or 
the  tendon  ligature,  would  probably  l)e  the  best  material  for  the  purpose.*. 

It  has  oex:asionafly  happened  to  Surgeons  that  they  have  cut  down  Ufion 
artery  with  the  intention  of  tying  it,  and  found  it  in  so  diseased  a  state 
the  application  of  the  ligature  wiis  impracticable,  and  that  it  became  neceemi: 
to  close  the  wound  without  completing  the  operation.  Liston  and  Aston  Ke; 
have  both  had  the  candour  to  record  such  cases*  In  one  case  that  lia[i[i 
to  me  in  which  it  was  thought  necessary  to  tie  the  superficial  femuml  t\ 
popliteal  aneurism,  1  found,  on  cutting  down  on  the  artery,  that  there  wna  m 
smatl  aneurismal  dilatjition  juRt  below  the  origin  of  the  ppjfunda,  and  a 
tubular  dilatation  of  the  artery  below  this,  rendering  the  application  of  a 
ligature  utterly  impracticable*  I  aft^^rwards  tied  the  estemal  iliac,  but 
unsuoceasfnily.  It  most  also  be  remembered  that,  in  such  cases  as  thcue,  the 
vein  is  usually  adherent,  and  consequently  Uable  to  perforation  in  pa«ii 
the  anenrism  needle  lietween  it  and  the  artery.  And  even  could  deligmtti 
be  practised,  there  would  be  considerable  danger  of  secondary  hasmorri 
at  an  early  peri<xl  in  an  artery  incapable  of  obliteration  in  the  uoi      '       \ 

Ko  operation  should  be  jKTformed  when  there  is  any  stirious  <  i 
heart,  or  in  cases  of  multiple  anenrism  where  the  second  tumour  is  situ 
internally  \  but  it  has  hap^iened  that  two  aneurisms  in  one  limb,  as  of 
popliteal  and  femond  arteries,  have  been  cured  by  one  ligature  applied  to 
external   iliac     Two   aneurisms   seated   in   cxjrresponding   parts  of   oppcai! 
Hmbs^  affecting,  for  instance,  the  two  popliteal  artcrii*^,  may  U^  succ«;ssftil]; 
operated  uj»on.     But,  if  two  aneurisms  be  seated  on  different  parti*  of 
body,  as  the  axilbi  and  gri»in  for  instance:,  at  the  same  time,  citensivc  disease 
the  arteries  is  usually  indieated,  and  it  certainly  would  not  be  expedient  to  opci 

In  cerUun  rases,  the  Hunterian  o}>eratioit  siddom  sm^ceeds.     This  hap] 
in  those  instances  in  which  it  is  necessary  to  apply  the  ligature  very  doee 
the  saCf  so  as  indeed  rather  to  [lerform  Aners  ofxn^ion,  as  here  there  ti 
danger  of  wounding  the  sac  or  of  inllammation  subsequently  occurring  aroi 
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it,  and  of  interfering  with  the  collateral  circulation  of  the  limb.    Those  cases, 
abo,  in  which  the  aneorism  is  very  acute  in  its  progress,  increasing  rapidly 
with  forcible  pnlsation,  having  very  fluid  contents,  and  a  large  mouth  to  the 
nc,  into  which  the  blood  is  consequently  driven  in  a  full  wave  at  each  pulsa- 
tion of  the  hearty  are  rarely  favourable  for  the  use  of  the  ligature,  inasmuch  as 
dqjorit  of  ooagulum  seldom  occurs.     When  the  aneurism  is  situated  in  the 
midst  of  loose  and  very  yielding  tissues,  as  in  the  axilla,  where  it  readily 
expands  to  a  large  size,  not  being  bound  down  by  the  surrounding  parts, 
flq^Knution  and  sloughing  of  the  sac  are  especially  apt  to  occur  after  ligature. 
When  it  is  diffused  widely  through  the  limb,  with  coldness  and  a  tendency  to 
incipient  gangrene,  the  circulation  of  blood  through  the  part  is  so  much 
obstmcted  that  deligation  of  the  vessel  will  in  all  probability  arrest  it  entirely, 
and  thus  produce  mortification.    When  arteries  can  be  felt  to  be  calcified,  it 
is  a  question  whether  they  can  safely  be  ligatured,  as  in  all  probability  the 
changes  necessary  for  their  occlusion  will  not  take  place.    Porter,  however, 
recommended  that  the  ligature  should  be  applied  in  such  cases,  though  I 
cannot  but  doubt  the  propriety  of  this  advice.     When  inflammation  has  been 
«t  op  in  the  sac,  it  is  a  debatable  question  whether  the  ligature  should  be 
allied  or  not.     In  these  cases  I  agree  with  Hodgson,  that  the  artery  should 
be  tied ;  for  even  if  the  sac  eventually  suppurate,  there  will  be  less  risk  to  the 
patient  if  this  occur  after  the  application  of  the  ligature,  than  if  it  happen 
while  the  artery  leading  into  the  tumour  is  pervious.     If  suppuration  have 
already  taken  place  around  the  sac,  the  application  of  the  ligature  above  the 
inflamed  tumour  on  the  point  of  bursting  would  be  worse  than  useless.    In 
mch  cases,  the  line  of  practice  must  be  determined  by  the  seat  of  the  aneurism. 
If  this  be  in  the  axilla,  groin,  or  neck,  it  should  be  laid  freely  open,  the  coagula 
Kooped  out,  and  the  artery  tied  above  and  below  the  mouth  of  the  sac — a  most 
formidable  and  doubtful  operation,  but  the  only  one  that  holds  out  a  chance 
of  ffncoess.    If  the  aneurism  be  in  the  ham  or  calf,  amputation  would  probably 
be  the  best  course  to  pursue. 

In  some  instances,  there  is  no  resource  left  to  the  Surgeon  but  to  amputate. 
1.  Amputation  must  be  performed  when  the  aneurism  is  associated  with  carious 
bone  or  a  diseased  joint,  as  when  a  popliteal  aneurism  has  produced  destruction 
of  the  knee.  2.  If  the  aneurism  have  attained  so  great  a  size  that  it 
has  abeady  seriously  interfered  with  the  circulation  through  the  limb,  as 
indicated  by  considerable  oedema,  lividity,  and  coldness  of  -the  part,  with 
diatension  of  the  superficial  veins,  it  is  a  question  whether  the  application  of 
the  ligatnre  may  not  immediately  induce  gangrene,  and  whether  the  patient 
woakl  not  have  the  best  chance  of  recovery  by  submitting  to  amputation  at 
os€e  ;  this  is  more  particularly  the  case  when  the  aneurism,  whether  previously 
large  or  small,  has  become  diffused  and  gangrene  is  impending,  when  removal  of 
the  Kmb  must  not  be  delayed.  8.  If  gangrene  have  actually  supervened  and 
the  pstienf  8  strength  be  sufficient  to  bear  the  operation,  amputation  should  be 
done  without  delay.  4.  If  a  diffused  aneurism  in  the  lower  extremity,  whether 
wsppantmg  or  not,  have  been  opened  by  mistake  for  an  abscess,  an  attempt 
■Aj  sometimes  be  made  to  save  the  limb  by  laying  open  the  sac  and  ligaturing 
above  and  below  its  mouth,  but  more  often  immediate  amputation  is  required. 
The  mortality  after  ligature  of  the  larger  arteries  for  aneurism  is  very 
considerable.  Thus,  in  256  cases  of  ligature  of  the  larger  arteries  for 
aienrismy  collected  and  tabulated  by  Crisp,  it  would  appear  that  the  mortality 
anoanted  to  about  22  per  cent.    And  Porta  finds  that,  among  600  cases  of 
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li^rature   of  arteries  for  di^aiied  and  injuries  of  till   kinds,   the   mortalitT 
amotmted  to  HI  per  cent.     It  must  l»o  borne  in  niiod  timt  tbe^e  are  collec- 
tions of  reported  tniars,  and  that^  if  the  unrecorded  cases  could  be  got  at,  i\w  \ 
rate  of  death  would^  in  all  probability,  be  found  to  \y&  much  higher  even  tb 
that  above  stated. 

AcciDEXTg  xrvKM  LiGATURE  FOR  Ankurism. — ^Tbe  accidents  that  may 
follow  the  applicjitlon  of  the  ligature  iu  a  case  of  aneurism,  are  :   1,  Secondary 
Ksemorrhage  from  the  sertt  of  ligature  ;  2,  the  Continuance  or  the  Retiirn  of  I 
Pulsation  in  the  8ac  ;  3,  the  occurrence  of  Suppnration  and  8U»ughing  of  th©^ 
Tumour,  with  or  without  hirmorrhage  from  it ;  and  4,  ttanj^rene  of  the  Limb« 

L  Secondary  Eeemorrkage  from  the  seat  of  ligature  presents  U(»thiiig| 
peculiar,  and  hiis  alrtiidy  bc«^n  discussed  in  Vol.  L,  j>.  45:i. 

2.  The  Continaance  or  Hetnm  of  Pnlaatioii  iu  an  Aneuriamal 
after  successful  obliteration,  by  the  ligature,  of  the  artery  leading  to  it,  ia  \ 
interesting  phenonien<*D,  and  one  that  deserves  much  attention.  When 
Uunterian  operation  is  successfully  j)erformed,  though  the  pulsation  iu  the 
sac  be  entirely  arrested,  a  certain  quantity  of  Idood  continues  to  be  convcyt?d 
into  and  through  it  by  the  anastoniosln*^^  channels,  and  it  is  from  this  that 
the  laminated  fibrin  is  deposited  by  which  the  consolidation  of  the  tumo 
ia  nltimat-ely  cttected.  The  stream  of  blood  furnished  by  regurgitation,  of 
by  transmission  through  the  smaller  collateral  channels,  is  continuous, 
not  pulsatory  ;  occasionally,  however,  it  is  transmitted  in  sulticietit  quantity! 
by  some  more  than  usually  direct  and  opening  auastvrmosing  branch,  and  ihui 
gives  rise  to  a  continuance  or  to  a  return  uf  the  pulsation.  It  is  int4?restiDg 
to  observe  that,  in  some  of  the  cases  in  which  this  ha^^  happened,  tliere  has  been 
a  return  of  the  bruit,  but  in  the  majority  no  sound  ttp|)e»irs  to  havtj  been  emitird,. 

The  period  of  the  return  of  the  pulsation  in  the  sac  after  the  ligntua*  of  thM 
artery  varies  greatly.  In  the  great  majority  of  cases— at  least  two-thirds  oil 
those  in  which  it  has  happened — a  certain  degree  of  thrill  or  indistinct  putsaJ 
tiou  haa  been  found  in  the  sac  shortly  after  the  application  of  the  ligature  i  ali 
alt  events  within  the  first  twenty-four  hours.  This  may  1>6  looked  u|Mni  «■■ 
being  mther  a  favourable  sign  than  otherwise,  as  it  is  indicative  of  the  frmi 
state  of  the  collateral  cirridatlon,  and  It  generally  soon  dlsappi-*ars  8p>ontan€OQMijr^ 
the  sac  undergoing  consolidation.  Next  in  order  of  f\'equency  are  tbc«e  (■■■ 
in  which  the  pulsation  returns  in  abt^ut  a  month  or  six  weeks  after  the  ligMM 
of  the  artery,  the  coltateral  circulation  having  b^^en  fully  establisheil,  and,  after] 
Cfjntinuing  for  snnie  length  of  time,  gmdually  erases.  It  more  mrcly  I  i  ^ 
that  the  pulstition  nlurns  l)ctwecn  these  two  |>eri<.xl)*  ;  that  is  to  sit; 
ten  days  or  a  fortnight  after  the  application  of  the  ligature  ;  though  in  isumeJ 
instances  the  slight  vibratory  thrill,  scarcely  amounting  to  a  pulsation,  whidil 
perhaps  is  perceptible  a  few  hours  afler  an  artery  has  been  tied,  gniduaU|l 
strengthens  at  the  end  of  a  week  or  Xa^h  days  into  as  distinct  and  forcible  il 
boat  as  had  Wen  noticed  bi^forc  tlic  optTatiitii.  In  some  rare  instances  thm 
pulsation  hiis  re-ajip'arcd  afl^cr  the  lap«'  of  souje  months,  the  aneurismatl 
tumour  having  iu  the  meanwhile  undei'gone  abe<jrption  ;  then  indeed  it  majFi 
with  justice  be  looked  upon  as  eonstitnting  a  mcmdar^f  anfurmnj  and  an 
indicating  a  recurrence  of  the  disease.  J 

The  fausi'  of  the  continuance  or  of  the  return  of  the  pulsation  in  anl 
nneurisuml  sai%  must  be  looked  for  in  too  gi^eat  a  fa^edom  of  tbo  ooUat«nl| 
circulatioiL  ludtrd,  it  in  lui  essential  requisite  for  the  manifestation  of  thiM 
phenomenon^  that  there  should  be  so  fKe  and  direct  a  oommuuicatton  betwMo] 
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the  arteiy  on  tbe  proximal  side  of  the  ligatnre,  and  that  portion  of  the  vessel 
situated  between  the  ligature  and  the  sac,  or  the  sac  itself,  as  to  enable  the 
impabe  of  the  heart  to  be  transmitted  in  a  pulsatory  manner  into  the  tumour. 
Xo  regurgitant  blood  coming  upwards  from  that  portion  of  the  artery  which 
is  distal  to  the  sac,  however  ^e  it  may  be,  can  communicate  an  impulse,  as  it 
never  flows  per  saltiim  except  in  the  special  case  of  a  continuous  circle  of  large 
anastomoses,  such  as  are  met  with  between  the  arteries  within  the  skull,  or  in 
the  palmar  and  plantar  arches.  If  any  of  the  direct  collateral  or  feeding 
vessels  happen  to  be  sufficiently  large  at  the  time  of  the  operation  to  transmit 
the  wave  of  blood,  the  pulsation  in  the  sac  will  be  continuous,  or  will  return 
almost  immediately  after  the  application  of  the  ligature.  If  they  be  at  first 
too  small  for  this,  they  may  become  enlarged  as  part  of  the  anastomosing 
circolation,  and  then  the  pulsation  will  return  as  soon  as  their  calibre  is 
sofficient  to  transmit  the  heart's  impulse.  Besides  these  conditions  it  is  not 
improbable,  as  was  supposed  by  Porter,  that  certain  states  of  the  blood  may, 
from  causes  with  which  we  are  unacquainted,  render  it  less  liable  than  usual 
to  coagulate,  and  thus  dispose  to  a  return  of  the  pulsation  in  the  sac,  which 
remains  filled  with  fluid  blood. 

The  phenomenon  under  consideration  has  been  noticed  in  all  parts  of  the 
body  after  the  performance  of  the  Hunterian  operation,  though  it  occurs  with 
different  degrees  of  frequency  after  the  ligature  of  different  arteries,  and  is 
oeftainly  of  more  common  occurrence  after  operations  for  ciirotid  aneurism 
than  for  any  other  form  of  the  disease.    Thus,  of  31  cases  in  which  the  carotid 
artery  was  tied  for  aneurism,  I  find  that  pulsation  in  the  tumour  continued 
or  returned  in  9  instances ;  whereas  of  92  cases  of  inguinal  aneurism,  in  which 
die  external  iliac  artery  was  ligatured,  the  pulsation  recurred  in  C  cases  only  ; 
and  in  several  of  these  it  is  interesting  to  note  that  there  were  two  aneurismal 
ncs  in  the  same  limb — one  in  the  groin,  the  other  in  the  ham  ;  and  that  the 
pulsation,  though  permanently  arrested  in  the  popliteal,  recurred  in  the  in- 
goinal   aneurism.     In   the  ham  and  axilla,  pulsation   occasionally,   though 
very  rarely,  recurs.     This  difference  in  the  frequency  of  the  recurrence  of 
paLtttion  in  different  aneurisms  is  evidently  owing  to  the  different  degrees 
f<f  freedom  of  communication  that  exist  between  the  sac  and  the  collateral 
briDches  in  various  forms  of  the  disease  :  thus  in  a  carotid  aneurism,  the  im- 
pabe of  the  heart  may  at  once  be  brought  to  bear  upon  the  contents  of  the 
SK,  tbnjQgh  the  medium  of  the  circle  of  Willis.     But,  in  the  case  of  inguinal, 
fsnb»raL  or  popliteal  aneurism,  the  anastomoses,  consisting  rather  of  the  in- 
OKolations  of  terminal  branches  than  of  open  communications  between  large 
trunks,  are  less  likely  to  transmit  the  blood  in  a  pulsatory  stream.     For  the 
nme  reason — the  great  freedom  of  the  communication  between  the  vessels  of 
«p(K«it€  sides — the  pulsation  has  more  frequently  been  found  to  continue  un- 
iatflToptedly  and  distinctly,  though  reduced  in  force,  after  the  li^^ature  of  the 
B^ery  in  carotid  aneurisms,  than  in  those  in  any  other  situation.     The  cases 
IB  which  it  returns  after  the  cessation  of  a  few  hours  only  are  perhaps  as 
beqiient  in  the  groin  and  ham  as  in  the  neck.     In  those  instances  in  which 
Lhe  polfiation  returns  within  the  first  twenty-four  hours  after  the  ligatnre,  it 
iKially  ceases  again  in  a  few  days,  though  it  sometimes  continues  a  week  or 
t»o.     When  it  recurs  at  a  later  period,  it  is  apt  to  last  somewhat  longer. 
Gomprewion  antecedent  to  the  ligature  may  so  enlarge  the  collateral  vessels  as 
to  fkvoar  a  continuance  or  return  of  pulsation.     I  have  once  known  the 
pBkitioo  oontinne,  though  very  much  lessened,  in  a  popliteal  aneurism,  afttr 
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ligature  of  the  superficial  femoral,  in  a  case  in  which  compressioti  had  beeoi 
tried  unavailingly  for  nearly  three  mouths*  In  another  case,  in  which  I  tied 
the  external  iliac  arterj  for  popliteal  aneiirisra,  owing  to  the  superfirial  femoral 
heing  too  discard  to  admit  of  a  ligature^  the  pulsation  ceased  coinpleteljr  j 
for  a  time  as  I  was  tightening  the  ligature,  but  then  returned,  and  bi^^ame  I 
very  marked  in  a  few  hours.  In  this  case  compression  had  liecn  unnvnitingljr  i 
employed  before  the  artery  was  tied. 

The  prognosis  of  theae  cases  is  on  the  whole  favourable,  hot  few  of  til 
having  eventually  proved  fatal.  Of  iiC  patients  in  whom  pulsation  occurred,  1 1 
find  that  three  died ;  and  in  all  of  these  the  fatal  result  was  rx'Casioned  by] 
inflammation  and  Rloughing  of  the  sac.  In  all  three  instances,  the  pQiaati<j 
recurred  within  the  first  twenty- four  hours.  AVhen  it  returns  at  a  roor 
advanced  periocj,  there  is  little  risk  to  the  patient,  as  it  is  usually  readily^ 
amenable  to  proper  treatment. 

A  Becondiuy  Aneurism  is  of  extremely  rare  occurrence  :  indeed  I  beliere, 
there  are  only  two  unequivocal  instances  of  this  aflbction  upon  record,  both  oH 
which  took  place  in  the  ham  ;  the  original  tumour  having  disappeared  eiitimljfl 
after  operation,  the  secondary  disease  made  its  appearand^  after  a  lapse  of  ajj 
months  in  one  case,  and  in  the  other  after  four  years.  It  is  of  imjiorUna^H 
distinguish  between  a  secondary  aneurism  and  secondary  or  recurreut  pulaMH| 
in  an  anenrismal  aac.  The  term  **  secmidary  aneurism  '*  ahould  be  re<&tnct«J 
to  those  cases  in  which  an  aneurism  appears  in  the  mte  of  a  former  onej 
which  has  undergone  consolidation  and  al>sorptiou.  The  ipjestion  uiuv  bei 
raised,  whetlier  aneurisms  of  the  kind  are  in   reality  secondary  <»r  -  ^ 

they  may  not  originate  in  the  dilatation  of  a  ^K»rt-ion  uf  th^  :  ,^J 
contiguoua  to  the  seat  of  the  former  disease.  It  is  certainly  not  ea^y  to  tindeM 
stand  how  an  aneurism  that  has  once  undergone  consolidation  and  abgorptioid 
can  again  become  dilaU^d  into  a  pulsating  tun^our ;  and  I  think  it  mon 
probable  that,  althougli  the  secondiiry  aneurism  may  l>e  found  in  tht*  srioJ 
region  as  the  primary  one,  it  in  reality  takes  its  origin  from  a  ^liglitty  higj^J 
part  of  the  artery*  where  the  same  changes  may  have  Ijecn  in  progreaa  ^^M 
determined  the  disejise  in  the  first  instance.  Double  aneurism  thus  arin^f 
i%  indLHjd,  u*'casiouully  met  with  in  the  ham  as  a  primary  disease.  I  hatS 
seen  a  ))oplit'eul  aneurism  associated  with  another  at  or  immr  tbm 

aperture  in  the  adductor  uutgnus:  if  the  artery  in  such  a  ea^<  i*efom 

tied  before  the  secf^nd  tumour  had  attained  any  magnitude,  we  can  ««ain 
understand  how,  when  this  became  dilated,  it  might  have  been  considered  ifl 
be  a  new  enlargement  of  ttie  original  sac,  whereas  it  was  in  rx^idity  a  diriH 
aneurism  forming  in  ch*m*  vii*inity  lo  tlje  old  one.  m 

BnlargemaxLt  of  a&  aneiuriamal  aac  witlioitt  ptUaation,  aiWr  the  lifBM 
lure  of  the  artery  leading  to  it,  is  an  interesting  phenomenon,  and  one  thafl 
might  cause  the  true  nature  of  the  tumour  to  be  misundemtood,  aa  it  closdM 
resembles  in  its  slow  and  gradual  increase  the  growth  of  a  malignant  tumaiid 
It  is  n*  1  by  the  distension  of  the  sac  by  iJiKid  bn»ughi|HH 

it  thri  diKtal  i^nd  of   ihv   vessel,  will  d    force   to  dl^H 

pulsation^  Uiough  KufGcient  to  occasion  a  gradotU  incre»«e  iu  the  size  of  OM 
swelling.  M 

Traatment  of  Bacmnrent  PTxlaation* — In  the  majority  of  cases  seoondaifl 
pulsation  ceases  of  iu*  If  in  the  course  of  a  few  days  or         '      "  ,  -1 

tolidation  of  the  sac,  in  the  same  way  as  after  ligature  of  -J 

ilepositioo  of  Uuainated  fibrin.    This  tendency  to  couaolidatiou  may  be  mogsm 
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misted  by  means  calculated  to  lessen  the  force  of  the  impulse  of  the  blood 
into  the  sac,  such  as  compression  of  the  arterj  above  the  point  ligatured,  rest, 
the  derated  position,  and  the  application  of  cold  to  the  part ;  cold,  however, 
most  be  carefully  applied,  lest,  the  vitality  of  the  limb  being  diminished, 
gangrene  be  induced.    At  the  same  time,  direct  pressure  may  be  made  upon 
the  sac.  so  as  to  moderate  the  flow  of  blood  into  it  :  this  has  in  many  cases 
socoeeded  in  producing  consolidation  of  the  tumour,  and  may  most  con- 
tenientlj  be  applied  by  means  of  a  compress  and  narrow  roller.     This  plan  is 
eqwdallj  adapted  to  popliteal  and  inguinal  aneurisms,  but  cannot  so  well  be 
exerciaed  upon  those  situated  in  the  neck.     Care  must  be  taken  that  the 
prasore  be  not  at  first  too  powerful,  lest  gangrene  result ;  the  object  is  not  so 
much  to  force  out  the  contents  of  the  tumour,  or  to  efface  it,  as  simply  to 
restrain  and  moderate  somewhat  the  flow  of  blood  into  it.      Should  the 
iDenrism  be  so  situated  that  pressure  can  be  exercised  upon  the  artery  above 
the  point  ligatured,  this  should  be  had  recourse  to  either  by  the  flnger  or  by 
instrument,  and  will  be  both  safer  and  more  likely  to  be  effectual  than  direct 
pRflure.      I   succeeded  in  this  way  in  curing  a  very  remarkable  case  of 
recnrrent  pulsation  in  a  popliteal  aneurism.    The  patient,  a  man  about  thirty- 
fife  years  of  age,  was  admitted  into  University  College  Hospital  for  an 
tDearism,  about  the  size  of  an  orange,  in  the  right  ham.    Treatment  by  com- 
praBiAD  was  employed,  without  any  effect  being  produced  on  the  tumour,  for 
three  months.    l)uring  this  period  compression  was  employed  in  all  forms — by 
Carte's  instrument,  the  weight,  the  finger,  and  flexion.     I  then  tied  the  super- 
ficial femoral  artery  in  Scarpa's  triangle  with  a  hemp  ligature.     The  pulsation 
was  arrested  in  the  tumour  when  the  ligature  was  tied,  but  returned  in  a  slight 
defree  in  about  an  hour,  and  slowly  increased,  never  becoming  at  all  forcible, 
bni  being  very  distinct.    The  ligature  separated  on  the  fourteenth  day.     The 
iimb  was  Ijandaged,  and  a  pad  applied  over  the  aneurism  without  any  effect ; 
and  the  limb  was  raised,  but  still  the  pulsation  continued.    Carte's  compressor 
■as    again    applied   to  the   common    femoral   artery,  and   used   for  about 
thrBe    hoars    in    an     intermittent     manner,    when    the     pulsation    finally 
ceased. 

In  the  event  of  the  pulsation  not  disappearing  under  the  influence  of  pres- 
•sre.  conjoined  with  rest,  dietetic  means,  and  the  local  application  of  cold, 
cbe  following  courses  are  open  to  the  Surgeon  :  1,  To  ligature  the  vessel 
faeLweeo  the  situation  of  the  previous  operation  and  the  aneurism  ;  2,  To 
perform  the  old  operation  of  laying  open  the  sac  ;  8,  To  excise  the  aneurism  ; 
and  4,  To  amputate,  if  the  aneunsm  be  situated  in  a  limb. 

The  evidence  afforded  by  recorded  cases  and  the  consideration  of  the  con- 
£&0Q  of  the  vessel  after  ligature  seem  to  suggest  that  the  most  hopeful 
tRttment  \b  to  ligature  the  artery  lower  down,  viz.,  between  the  situation  of 
tfce  previooB  operation  and  the  aneurism.  The  recurrence  of  pulsation  in 
tost  cases  probably  depends  upon  the  free  entry  of  blood,  brought  by  the 
eilhleral  circulation,  into  the  still  patent  vessel  above  the  sac.  In  a  case  of 
Bcanent  polsation  in  a  popliteal  aneurism  after  ligature  of  the  femoral  artery 
is  i^carpa's  triangle  Savory  successfully  ligatured  the  popliteal  artery  about 
tso  inches  above  the  sac  ;  two  catgut  ligatures  were  applied  and  the  vessel 
irkkd  between  them.  In  a  similar  case  under  the  care  of  T.  Smith 
iptare  of  the  superficial  femoral  in  Hunter's  canal  failed  to  arrest  the 
ftcanent  pulsation.      Subsequently,  the  popliteal  artery  was  ligatured  and 
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cUvided  an  inch  above  the  aneurism,  when  the  pnlaation  ceased  and  the  tifQl 
rapidljir  diminished.  I 

In  the  event  of  religjttiire  pn^ving  unsaccesafnl  the  Surgeon  must  chootrj 
l>t;tween  laying  open  or  completely  excising;  the  aneurism,  aud  mnpiitatioti,! 
The  i»p*Tatinn  of  openings  the  sac,  turning:  out  its  contents,  and  lijnituring  the  1 
vessel  supplying  it,  ia  in  any  circumstances  a  proceduiie  fraught  with  danj^er] 
to  the  imtient,  and  full  of  difficulty  to  the  Surgeon,  even  when  he  knows  in 
what  ait  nation  to  seek  the  feeding  vessel.  How  much  greater  then  mu»»t  th«| 
tlillit'ulty  he,  when  he  is  in  uncertainty  as  to  the  point  at  which  t\\c  artcrjl 
enters  the  sac,  and  cannot  know  whether  there  i>e  more  than  ou<  tl 

bninch  h-mdins;  into  it.     Still,  if  the  limb  be  made  bloodless  by  li-  - 1 

melhod,  these  dilficiilties  may  be  overcome,  and  it  is  well,  thercfon.%  to  attirm{i|| 
the  operation  whenever  possible,  falling  l)ack  at  onre  on  amputation  if  ifl 
cannot  be  brought  to  a  successful  conclusion.  A  mtiditication  of  this  treelJ 
meut  consists  in  completely  excising  the  aneurism  and  ligaturing  t]  " 

ttljove  and  bel«>w  it.     Ko!*e  treateil  in  this  way  a  cas?*:*  of  femoml  an^  ij 

which  pulsation  recurred  after  li{;atnre  of  the  external  ilrac,  and  Klun»irf^ 
recently  excised  a  popliteal  aneurism  at  University  Oollegc  Hospital  aftrJ 
failure  of  the  ligature  of  the  femoral  to  produce  consolidation.  In  the«e  openJ 
tions  the  8ul»se<|uent  dangers  of  secondary  haemnrrhage  and  profuse  supptttM 
tion  can  be  avoided  only  by  scrupulous  attention  tu  the  antiseptif  precfiutionu 

In  these  sitnations  in  which  amputation  is  iropossibh%  the  Strrgeon  muid 
«f  tempt  tfic  old  operation  if  it  be  practicable,  or  leave  the  patient  to  incvtt«bli| 
d**ath.  Smythe,  of  New  Orleans,  as  a  last  resource,  laid  open  a  snbcIariaM 
aneurism,  for  which  he  had  successfully  tied  the  innominate  some  yeaid 
before,  but  failed  to  secure  the  artery,  and  the  piitient  died.  Morris,  bowewj 
has  sucoessfully  adapted  thin  [>roeet*ding  in  a  case  of  carotid  {meuriam  ^^H 
ligature  of  the  commou  trunk  bad  failed  ;  and  Berkeley  Hill  in  a  ^''d^H 
axillary  aneurism  alter  ligature  of  the  subclavian.  ^H 

.Since  the  intr^.>duction  of  absorbable  ligatun^s  i»»to  surgical  |inirurt%  ji  rvCliM 
of  pulsation  has  in  a  few  cases  been  due  to  a  i\storation  of  the  lumen  of  thfl 
artery  after  the  diHappeiLrance  of  the  ligature.  This  is  rtv-og nixed  by  thfl 
presence  of  pulsation  in  the  vessel  at  the  \ivu\l  at  whicfi  it  was  tietl.  ThtiM 
casi*s  b^dong  U*  a  different  clas8  from  thosi'  ift  which  the  vessel  has  l>een  p6xM 
manently  wcludcd,  and  require  different  treatment.  The  artery  may  hM 
ligatured  again  at  or  near  the  same  spot  or  at  some  other  point.  In  a  case  flfl 
this  kind  that  occurred  under  tht*  care  of  (Christopher  Heath  in  t'niv^Mfl 
College  Hospital,  the  femoral  was  successfully  tied  in  Hunter's  canal  flH 
lig^iture  of  the  artery  in  Scarpa's  triangle  had  failed.  The  causes  ol  luilure  «■ 
the  ligature  hnvo  already  been  dt^^cnb<*d  (Vol.  I.,  p.  434).  I 

8.  Snj^pnration  and  Sloughing  of  the  Sac. — When,  after  th^  liiratfllfl 
uf  its  supplying  iirtery,  jin  Jineiinsm  IS  al>out  to  Btippumte,ii^  '1 

ing  in  siasi*,  it  incncasiH,  wjtli  heat,  pain,  pulsatiln,  and  h-  vJ 

discoloration  of  the  skin  covering  it.  This  gradually  becomes  tiunnedt^H 
at  last  gives  way  ;  the  contents  of  the  tumour,  mixed  witii  pos,  are  disdii^H 
throusrh  the  aperture  in  it«  wall,  in  the  form  nf  a  linrk  pnrplrsh  bmwn  t>r  pl^H 
C<  '  ^  fluid,  iutermixtMl  with  nniKses  nf  tiu  ^  ''^^n4^^| 

41]  l)rin,  which  in  up[*eamnrc  may  not  ir  •^'OSfi^H 

lo  portmn*  nf  raisins  or  dutcs.  This  ro»y  be  aciompanied  or  followed  by  III 
ttscape  of  Horid  arterial  bloini.     The  hajmorrhaRe  may  occur  in  a  suddcs 
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n'olent  gosh,  to  which  the  patient  may  at  oDce  succumb  at  the  time  of  the 

rapture  of  the  tamour ;    or  it  may  continue  in  small  quantities,  and,  after 

oetsingy  recnr  bom  time  to  time,  thus  gradually  exhausting  the  patient.    It  is 

Lhis  recurrence  of  secondary  haemorrhage  that  constitutes  the  principal  danger 

after  suppuration  of  an  aneurism,  which  otherwise  is  not  a  source  of  any  very 

Kiioas  risk  to  the  patient ;  about  one-fourth  only  of  the  cases  in  which  the 

■c  has  sopporated  have  had  a  fatal  termination,  and  in  almost  all  of  these 

(ktth  resulted  from  haemorrhage.    The  patients  in  a  few  remaining  instances 

htTe  been  carried  off  by  some  special  accidents,  such  as  the  pressure  of  the  sac 

on  the  pharynx  or  oesophagus,  or  the  discharge  of  the  contents  of  the  tumour 

ii^  the  pleura  or  bronchial  tubes.     Haemorrhage  is  more  likely  to  occur  when 

n{^)aration  takes  place  a  few  weeks  after  the  ligature  of  the  artery,  than  when 

i  loDger  interval  has  elapsed.      That   haemorrhage  does  not  happen  morc 

freqoently  after  suppuration  of  the  sac  is  very  remarkable,  and  must  be  owing 

other  to  the  artery  being  plugged  with  coagnlum  above  and  below  the  origin 

of  the  aneurism,  or,  if  the  artery  be  pervious,  to  the  closure  of  the  mouth  of 

die  sac  by  coagulum.     It  is  owing  to  this  plugging  also,  that  in  many  cases 

the  filial  bleeding  does  not  occur  at  the  moment  of  rupture,  but  only  after  a 

kpse  of  some  days,  or  even  weeks,  and  then,  as  a  rule,  owing  to  some  incautious 

ttorement  of  the  patient  by  which  the  coagulum  is  suddenly  disturbed.   Those 

CMes  are  most  dangerous  in  which  pulsation  has  returned  in  the  sac  after  the 

ligitnre  of  the  vessel  but  before  the  supervention  of  suppuration  ;  as  in  these 

Che  tumour  is  so  freely  supplied  with  blood  that,  if  it  burst,  fatal  haemorrhage 

viD  with  certainty  occur. 

This  accident  is  more  likely  to  occur  in  aneurisms  of  the  axilla  or  groin, 
than  in  those  of  the  ham  or  of  the  neck.  The  proximity  of  the  ligature  and 
the  necessary  interference  with  the  sac  in  its  application,  especially  in  large 
szilkry  or  inguinal  aneurisms,  is  undoubtedly  a  frequent  cause  of  it.  The  large 
■se  which  these  tumours  rapidly  attain,  in  consequence  of  the  laxity  of  their 
■eolar  connections,  also  favours  it.  Until  recently  it  was  believed  that  the 
oocnrreoce  of  simple  coagulation,  instead  of  gradual  deposit  of  laminated 
ftrin,  was  an  important  factor  in  the  production  of  suppuration  of  the  sac  ; 
ba  our  late  experience  of  the  treatment  of  aneurism  by  rapid  compression 
detfly  shows  that  the  danger  has  been  greatly  exaggerated.  In  other  cases  it 
il  fBobable  that  the  suppuration  of  the  sac  is  a  consequence  of  pysemic  infec- 
aoB  from  the  wound,  corresponding  to  those  cases  in  which  we  find  the  for^ 
■ttion  of  pus  occurring  in  injured  or  diseased  tissues  at  a  distance  from  the 
«|itic  wound.  Besides  this,  it  has  been  very  justly  remarked  by  Porter,  that 
at  excessive  handling  and  frequent  examination  to  which  an  aneurismal 
HBoar  is  usually  subjected  in  a  hospital  may  induce  inflammation  and 
fndiqtose  to  suppuration. 

The  period  at  which  suppuration  of  the  sac  may  occur  after  the  ligature, 
ins  f^om  a  few  days  to  as  many  months.  In  the  majority  of  instances,  it 
Vidd  appear  to  take  place  between  the  third  and  eighth  weeks ;  later  than 
!■  it  seldom  happens,  though  it  may  do  so  after  the  lapse  of  several  months, 
■  it  a  case  recorded  by  Astley  Cooper,  in  which  a  carotid  aneurism  suppurated 
Htbe  eighth  month. 

TiMlmniit — When  an  aneurism  is  suppuratiug,  and  is  on  the  point  of 
imag  way,  it  will  be  better  to  make  an  incision  into  it  with  antiseptic 
(Kniicions,  so  as  to  let  out  the  broken  down  contents  at  once.      It  must 
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then  be  treated  like  an  onJinarj  abscess,  with  a  view  to  itd  tilliRS  op  hf 
ifraiiolKlioii  ;  which,  however,  will  necesganly  Iw?  a  slow  pn»ces«.  in 
quence  of  the  »ize  of  tlio  eavitj,     l>uriri|^'  the  whole  of  this  time  a  toaruiqo 
fihould  Im  kept  lf>osely  apphVl  npon  the  urtei^  above  the  Pitc,  r^i  as  to 
tightened  at  any  monicnt  if  I4rc«lin»^  take  place.     If  hicmorrfm^n*  have  all 
8Upcrvencd»  the  ease  id  attended  with  irnni^Mliate  danger.     In  such  a 
this,  the  first  indication  is  clearly  to  arrest  the  flow  of  blood,  *io  a«  to  save  the 
patient  from  imrnediai*?  deMh.     Thi»  can  beat  be  acconiplifihcd  by  tnniitii; 
out  the  oou^^nla  and  pluy^jriug  the  sac  with  lint  or  campres»ed  sponife^  n:tiiii>i4i 
in»ituhyn  tirm  g^niduaied  c<»m[irc8s  and  well  uppli<-*d  roller*    Tlie  ha^morrbft^n 
havinjij  thus  been  arrested  for  a  time,  the  Surgeon  efiould  consider  whiit  atefM 
ahonld  be  adopted  permanently  to  restrain  it.     In  Rome  cases,  indeed,  lhoiigi|| 
theae  are  exceptional,  the  plug  and  compress  may  be  sutJicicnt  to  prevtol  il 
recurrence  of  the  bleeding  ;  but  in  general  it  will  not  do  to  trust  to  thcM 
Dieaus,  unless  the  anatomical  relatione  of  the  part  he  such  aa  to  preclitdM 
more  active  meamires.  m 

Various  plan»  are  open  to  iheStirgoon  for  the  j^ermanfrit  siippn»«si<m  of  Ihm 
bleeding*  The  sac  may  be  laid  open,  and  an  attempt  made  to  ligaturts  thail 
portion  of  the  artery  from  which  the  blood  issues.  But  thia  cim  acarot?!/  bfl 
expected  to  succeed,  as,  in  the  njajority  of  the  caaea,  the  coata  of  the  vcMefl 
litnng  soflenetl,  (here  would  1)0  little  proflf»ect  of  its  holding  a  ligature,  evcfll 
if   it   we IV   pos!«ihle    to  exp(*se   it   befoi-c    the   patient   died    of    '  '^^^| 

Indeed,  though  this  plan  has  ^♦vend  timea  U*cn  trietl,  (  am  not  u\  ^^vl 

it  the  Surgeon  baa  ever  succeeded  in  arresting  the  bl<*edtug  from  a  suppnmttujfl 
aneurismal  sac.  ■ 

The  application  of  the  actual  i^utery  to  the  bleeding  orifice  would^  1  ihiAkfl 
hold  out  a  better  chamn*,  more  particulnrly  if  the  blood  wt^iT*  jKinrt-d  out  frooll 
H  collateral  vessel  of  vmall  si»e.  In  this  way»  Murriaf>n»  of  Monte  Video,  aoiM 
cecded  in  arresting  the  bleeding  of  an  aneurism  in  the  groin  that  had  itupjimifl 
ated.  Should  this  means,  however,  not  suffice  (and  it  is  the  only  means  tbefl 
can  be  applied  in  many  situations,  as  in  the  groin  and  axilla)*  thert!  ia  nM 
course  left  but,  in  thoae  situations  in  which  it  can  be  done,  either  to  iiglMfl 
the  artery  higher  up  or  to  anlputAtc^  The  application  (»f  a  ligature  neanefHH 
oantre  of  the  circulation,  even  though  practicable,  appears  to  me  in  be  of  Tf^H 
doubtful  tttility  ;  for  the  probability  is,  that  the  circulation  thmugh  the  Ufltil 
embarraflaed  as  it  must  have  been  by  the  first  ligature  and  by  the  8uk«e<^^H 
diatension  and  nuppuration  of  the  aac,  will  he  ao  much  interfennl  with  1|^^| 
the  artery  is  tied  a  second  time,  that  gangrene  will  result;  or  elae  thai^H 
collatend  rirculalicm,  ii  sufficiently  iw^tive  to  maintain  the  vitidity  of  the  UfifilH 
will  also  keep  up  the  hannorrhage.  In  the«e  circumstfince«,  the  oulj  cattttfl 
left  to  the  Surgeon  is  amputation  of  the  limb  when  the  aneuiiam  is  ao  attUAlifl 
that  it  can  be  reuiined  rn  this  way.  ■ 

4.  Ott&greiia  of  tha  Idinl*.— The  general  subject  of  gangrene  of  a  limhfl 
following  injury  and  ligjiturtj  of  the  main  artery,  hm  already  U  '  I 

(Vol,  I.,  p,  4r»l )  ;  and  we  luive  at  pn*si*nt  to  consider <»nly  tho«**^  r a  „  .J 

k  oooniv  aflvr  the  o|»enttion  for  aneurism.  I 

CatLs#s. — If  the  aneurism  have  very  rapidly  attained  a  large  i^izc,  it  majTifl 
by  its  pressuTfi  on  the  collateral  vesseb,  or  on  the  veins  in  ita  viciiiliH 
(Fig.  4^H),  produce  such  an  amount  of  disturbance  in  the  circulation  of  t3iM 
liQib,  preventing  tbr  influx  of  arteriul  or  obatntctiiig  the  efflux  of  venoua  blooiM 
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88  to  occasion  a  great  liability  to  the  occurrence  of  gangrene.  But  perhaps 
tbe  principal  source  of  danger  consists  in  the  aneurism  hecoming  suddenhj  and 
vidily  diffusidy  more  particularly  in  those  cases  in  which  the  anatomical 
relations  of  the  collateral  vessels  are  such,  as  in  the  ham,  that  they  may  readily 
vA  uniformly  become  compressed  by  the  effused  blood.  In  these  cases,  the 
additional  embarrassment  induced  in  the  circulation  of  the  limb  by  the  ligature 
of  its  main  artery  will  readily  induce  gangrene  ;  and  hence  it  is  tlmt,  in  diffuse 
aneorism  of  the  lower  extremity,  ligature  of  the  artery  is  so  commonly  followed 
b]r  mortification. 

Ia$9  of  bloody  either  in  consequence  of  secondaiy  haemorrhage  or  in  any 
other  way  before  or  after  the  application  of  the  ligature,  is  very  apt  to  be 
followed  by  gangrene  ;   the  more  so,  if  it  have  been  necessary  to  apply  a 
li^nre  to  a  higher  point  on  the  trunk  of  the 
Tcsttl    than    had    previously    been    tied.       This 
Kcondary  ligature  of  a  large  artery  in  cases  of 
inenrism  has,  I  believe,  invariably  been  followed  by 
gangrene  of  the   limb,  when  done  in  the  lower 
eztmnity  ;    the  interference  with    the  collateral 
circalatioQ  by  the  second  ligature  being  so  great, 
that  the  vitality  of  the  part  cannot  be  maintained. 
Besides  these  causes,  the  occurrence  of  erysipelas, 

eqxware  of  the  limb  to  cold,  or  to  an  undue  degree 

of  heaty  or  subjecting  it  to  the  comjyression  of  a 

bandage,  may  be  attended  with  consequences  fatal 

to  its  vitality. 
Tbe  period  of  sifpen:entio7i  of  gangrene  of  the 

limb  is  nsoally  from  the  third  to  the  tenth  day  ; 

it  seldom  occurs  before  this  period,  unless  incipient 

Mortification  have  already  set  in  l)efore  the  artery 

«as  tied.      Gangrene  usually  follows  the  ligature 

«f  the  external  iliac  at  an  earlier  period  than  that 

«f  any  other  artery.     In  cases  of  aneurism,  the 

gBBgrene  is  always  of  the  dark  and  moist  variety, 

amg    to    its    being    commonly    dependent    on 

fUJiitre  upon  the  large  venous  trunks  by  the  aneurismal  tumour. 
Ti— tmant. — The  general  preventive  treatment  of  gangrene  following  the 

Icatore  of  the  artery  for  aneurism  must  be  conducted  on  the  same  principles 

IS  when  it  arises  after  the  ligature  of  arteries  generally  (Vol.  I.,  p.  468).     But 

mmt  special  modifications  of  it  are  required,  so  far  as  the  aneurism  is  con- 
omed.  When  the  gangrene  occurs  from  the  pressure  of  the  sac  upon  the 
voompanyiDg  vein,  it  has  been  proposed  to  lay  the  tumour  open,  and  to 
an  oot  its  contents,  thus  removing  the  compression.  The  danger  of 
■Eh  a  proceeding  consists  in  the  probability  of  the  occurrence  of  haemorrhage 
fmm  the  opening  made  into  the  sac,  and  in  the  risk  attending  suppuration 
■C  op  in  the  sac  ;  yet  it  would  appear  that,  in  two  cases  in  which  this  practice 
m  adopted,  no  bad  results  followed.  Thus,  La'.vrence  has  related  a 
CK  of  diffnsed  aneurism  of  the  popliteal  artery,  in  which  this  plan  was  had 
fteoan>e  to  with  the  best  results  ;  and  Renza  has  recorded  a  case  of  popliteal 
in  which  the  same  method  was  adopted  in  consequence  of  great 
,  and  incipient  gangrene  of  the  foot ;  after  the  extraction  of  a  quantity 


Fig.  4.^8. —  Popliteal  Aneurifiin 
conipresBing  the  Vein,  and  thus 
cauHing  Gangrene  of  the  Limb  :  a. 
Artery;  h.  Vein  couipresseU  atti; 
(•   Aneurism. 
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Bf  fledj-like  fibrin  from  the  «ac,  the  patient  made  an  exwlleiit  reoovierrrJ 
These  cases  would  certainly  justify  the  Surgeon  in  adopting  auch  a  couree  wlieal 
tbc  danger  of  gangrene  is  imminent,  and  dependent  on  the  size  and  pressure  om 
the  tumonr.  Should,  however,  the  gangrene  show  any  disjJOBJtion  to  extcodj 
cir  Miould  thei'e  l>e  hufjiinrrliage  from  the  sac  aft^L^r  it  has  thu5<  been  laid  opcnJ 
thv  Surgeon  must  hold  himself  in  readiness  to  amputate  without  delaj»  Whenl 
gangrene  has  onee  fairly  set  in,  there  is  no  reasonable  prospect  t»f  sJiTinn 
the  limb  ;  and  the  sooner  amputation  Is  done  the  better*  The  limb  mu^ 
always  be  removed  high  up  above  tlie  sac,  nnd  if  possible,  not  only  at  sonm 
distance  fruni  the  pfirti^  that  have  tn<»rLitied,  but  {\\m  above  the  par^^H 
which  the  gfrong  intiltratioti  that  precedes  mortification  has  exteolHH 
The  upjHjr  extremity  must  generally  Ikj  removed  at  the  shoulder- joint  ;  Um 
lower  above  the  middle  of  the  thigh.  In  these  cases  there  will  gi*nermliy^] 
be  a  considerable  anumnt  of  hajmorrhage,  and  many  vessels  will  ret|Uire  tol 
be  tied  in  the  stump,  in  couseijuence  of  the  cuhu^gement  of  the  eollaterBl I 
circulation.  J 

CuMPitiiSj^iON  i*v  Ikstucmexts. — In  conse^uenco  of  the  dangttr  imdl 
difficulties  attending  the  use  of  the  ligature,  Surgeons  have  endeavoun^d  mI 
treat  aneuriem  by  com|>rei«ion.  The  cnj  ploy  men  t  of  dii-eet  pre^ure  on  thtM 
aneurism  \va,s  almost  riaturall;  d  as  a  mt-uus  of  counteracting  i^  1 

sion  by  thepivRstireof  thcbl<i'  w  itliiu,  and  luwronsoquently  been    _i       :J 

frotn  a  very  early  period.  This  plan  was  lirst  employed  by  liourdelot  nt  tliM 
close  of  the  seventeenth  century  :  afterwards  by  Genga,  Heistcr,  (toattaofl 
and  othere.  These  Surgeon*  mjide  the  pressure  directly  upon  the  sac  ;  ailfl 
Gnattani  and  Flajani  relate  seveml  cures  whi<'h  they  eflTecled  in  this  way;^H 
the  method  \\\v^  m  uncertain  in  it!<  results«Hnd  so  dangerous  from  lU  ti*nd^m 
to  cause  inflammation  of  the  sac,  that  it  fell  into  disuse.  The  French  SnrgeanH 
introduoed  a  modification  of  the  pressure  plan,  by  laying  open  the  ^mc,  cleaniig 
out  its  contents,  and  applying  the  pressure  directly  over  the  opening  into  tba 
vesseb     H'  oxpo^ed  the  artery  leading  to  the  sac,  and  compreaaedMl 

with  an  in  which  he  (ermed  the  **y/n?*«/*-/ir/M%"     These  burbil^H 

modes  of  treatment,  however,  wcr*  entirt^ly  set  aside  by  the  facility  and  coaM 
parativc  success  of  the  Muntcrian  operation  ;  and  compression  in  aneartsiH 
Was  rarely  practised  by  Surgeons  after  the  great  step  made  by  John  Hunter  vM 
the  treatment  of  thiK  diseast*.  Yet  we  find  that  Hunter  himself,  Blizarfl, ^^| 
Freer  attem))ted,  though  without  success,  to  cure  tln^  tlisease  by  pattsur^^H 
the  artery  laubng  u^  the  sac*  Pelletan  and  iHibois  apjiear  to  have  hom^^l 
fir^t  who  sucxx^ssfulty  applied  pressurt*  to  thi*  artery  above  the  sac,  IQ^^H 
of  to  the  aneurism  itself;  this  was  in  ISIO.  Ader  this  period,  ^>^*li^^| 
attempts   were   made   ti  liy   to   treat    aneurisms   in    this    way;    mH 

the  merit  of  having   \u  the   practice  of  oiraiiression  in  the  U«Im 

Qieut  (*f  aneurism  into  modern  suigery,  and  of  having  eslabtishe^l  the  ^^| 
principles  on  which  it  at^ts,  incontcHtubly  behuigs  to  the  Dublin  SurgeolH 
amongst  whom  the  names  of  Hutton,  Bellingluim,  Tufnell,  and  Carte  deaenfl 
esp.rifil  mention.  ■ 

Frinciple  of  Compresaion.—Iu  the  early  trials  of  the  cure  of  anettriij 
by  eompre?^mg  the  artery  on  the  cardiac  side  of  the  tumour,  the  ^rg^^| 
who  en)]jloyed  this  method  acted  on  an  erroneous  theory  ;  and,  the  prin^^H 
not  being  undetiktoi»dt  the  prai!Lice  wa.^  bad.  It  was  supposed  to  be  neo0i^^| 
in  order  that  a  cure  miglit  tnke  plarx*,  that  the  tvhoh  (low  of  blood  throiigl^lH 
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arteiy  should  be  arrested  ;  that  inflammation  of  the  vessel  at  the  point  com- 
preflsed  should  be  set  up  ;  and  that  the  consolidation  of  the  aneurism  depended 
upon  the  obstruction  of  the  vessel  consequent  upon  this  inflammation.     This 
led  to  the  employment  of  such  forcible  compression,  with  the  view  of  exciting 
ioflammation  in  the  artery,  that  the  patient  could  seldom  bear  it  for  a  sufficient 
length  of  time  to  effect  a  cure  ;  sloughing  of  the  skin  commonly  resulted  from 
the  severity  of  the  pressure  to  which  it  was  subjected.     The  Dublin  Surgeons 
however  pointed  out  the  error  of  this  doctrine,  and  laid  down  as  the  principle 
of  the  practice,  that,  in  the  majority  of  cases,  the  cure  is  brought  about  when 
the  arteiy  is  compressed,  in  precisely  the  same  way  as  when  it  occurs  spon- 
taDeously,  or  when  the  Hunterian  operation  is  performed — viz.,  by  the  deposit 
of  stratified  fibrin,  and  by  the  consequent  consolidation  of  the  aneurism 
(Rg.  47*lO>  aided  by  the  contraction  of  the  walls  of  the  sac.     It  was  furthei 
shown  that,  as  in  the  case  of  ligature  of  the  vessel,  it  was  not  necessary  that 
the  whole  of  the  circulation  through  the  aneurism  should 
be  permanently  arrested,   but  merely  that  it  should  be 
lessened   to  such  an  extent  as  to  induce  the  deposit  of 
Isminated  fibrin  in  the  sac,  and  that,  if  the  pressure  were 
pioperiy  conducted,  the  artery  was  in  no  way  injured  or 
ooclnded  at  the  part  compressed.     The  recognition  of  the 
true  principles  on  which  compression  of  the  artery  leading 
to  the  sac  cures  the  aneurism  has  led  to  important  results  ; 
for  as   the  severe  pressure  that  was  formerly  considered 
oeceseary  is  now  known  not  only  to  be  unnecessary,  but  to 
be  ab^>Intely  injurious,  no  amount  of  compression  is  exer- 
cised beyond  what  is  requisite  to  moderate  the  flow  of  blood 
mUi   the   sac  ;    no  attemot  being  made  to  compress  the 
artery  so  severely  as  to     .id  to  its  obliteration  by  inflam- 
mation. 

Bat,  although,  where  the  pressure  is  moderate  or  the 
siMtomoaing  circulation  free,  the  consolidation  of  the  con- 
tents of  the  sac  takes  place  in  the  way  that  has  just  been 
ducribed,  it  would  be  an  error  to  suppose  that  this  is  the 
prooeaa  by  which  the  aneurism  becomes  cured  in  all  cases  in  which  recourse  is 
\mA  to  compression.  There  ctm  be  no  doubt  that  in  some  cases,  in  which 
oosolidation  has  taken  place  in  a  few  hours  after  the  employment  of  pressure, 
ouagolation  of  the  contents  of  the  sac  has  suddenly  occurred  ;  and  this  sudden 
eoagnlation,  which  at  one  time  was  dreaded  by  Surgeons,  has  been  found  by 
increased  experience  to  be  in  the  highest  degree  advantageous,  as  leading  to  a 
Bure  rapid  cure. 

In  tlje  tabular  form  of  aneurism,  which  is  far  less  frequent  than  the  saccu- 
kted  in  the  extremities,  the  cure  appears  to  take  place,  if  it  occurs  at  all,  rather 
k»y  the  gradual  contraction  of  the  partially  emptied  sac  than  either  by  the  slow 
depoiEiit  of  laminated  fibrin,  or  by  the  rapid  and  almost  sudden  coagulation 
flf  it«  contents.  The  sac  gradually  shrinks,  and  shreds  of  fibrin  only  are 
temd  adherent  to  its  sides.  But  although  I  believe  that  the  condition  of  the 
aeuvm,  whether  sacculated  or  tubular,  has  a  considerable  influence  upon 
sLe  mode  in  which  compression  acts  in  effecting  a  cure,  and  also  upon  the  time 
dttt  \b  occapied  in  the  treatment,  this  being  much  shorter  in  the  sacculated 
flMi>  in  the  tubular  form  of  the  disease  ;  yet  there  can  be  no  doubt  that  this 


Fig.  4r)0.— Sac  of 
Aneurism  curetl  by 
(•oinpressioii  :  De- 
itosit  of  Laminated 
Fibrin. 
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is  materiallj  iti6aeDcecl  also  by  two  other  circiimstanoeg — rh,^  the  condition 
the  blood  witbiu  the  iac,  and  the  cojuplet^ness  of  the  cornpresaion. 

When  the  Siic  is  filled  with  fluid  hliMid,  and  the  cornpnyision  h  not  nn* 
iiiLemipU^clly  complete,  the  8iw^  appears  to  empty  itself  to  a  considerable 
©xti*nt,  and  eventually  to  consolidate  by  the  deiK>8it  of  laininnted  ritirin.  But^ 
if  the  sac  already  contain  Rome  eolidifitd  layers,  and  the  compression  be  cun* 
tinuoaa  and  comiilete,  the  coaguktion  of  the  remaining  fluid  part  of  its  blood 
it  apt  to  Uike  pltice  rather  suddenly.  But  in  all  caj^*s  the  eon  traction  of  thd 
ftftc.  Consequent  upon  the  arrest  or  rcntniint  «»f  the  current  of  blood  into  it,  ii 
an  ini|»ortant  element  in  the  cure.  There  im  a  preparation  in  the  Museum  of 
University  College  ( Fig.  40(0,  iiluRtrative  of  this  mode  of  cure, 

It  would  thus  appear  that  the  core  of  an  aneurism  may  take  ]Amig  in  thiw 
dilTenmt  ways:  I,  by  the  slow  dejwjsit  uf  laminated 
Hhrin  ;  2^  by  mpid  c^m^ailation  of  the  c^mtenta  of 
the  aac  ;  S,  by  contraction  of  the  sac.  The  imrticuUi 
mode  of  cure  will  rieiM^nd  ujH.m  thccompleu-ncss  of  the 
compresfiiiJU  ami  the  more  or  Ichh  perfect  arrest  of  the 
blood  in  the  sac,  the  c<tagnlul)ility  of  that  bloo<l,  and 
the  shape  of  the  anenri^m. 

Circtunstaaces    Influencing     Saecese.  —  Tbe^ 
succ^t*ss    of    comprussittu    (K"|«-aiU    greatly    upon 
srnipulous  attention  to  a  numlier  of  ndnor  circum- 
stances,  which,  thoui^h   e»ieh    Ije   tritliui^    in    it^df, 
l>ecome  of  importanc*e  when  taken  together,     Dnring" 
iUtt  whole  time,  also,  the  patient's  lojenrral  health  aboald 
he  atttMided  to  in  accordance  with  those  principles  tba^ 
have  alreudy  l)een  laid  down  in  8[jcakin^'  uf  the  con 
stitutional  treatment  of  the  diseiis*f.     The  irritability 
of  the  J^ystem  must  also  im  lesitened,  if  lUHX-ssary^  b 
the    use  of  opiates  or  of  chloral  ;    and   the   patitrn 
should  be  put  into  a  comfortable  lied,  with  firm  and 
well-iccured  pillows  and  maitri'ases,  so  that  his  fiosition  may  not  be  chan^. 
A%  it  is  principally  in  aneurism  of  tim  h>wer  extremity  that  compression  can 
bo  employed*  wc  shall  prot^ced  to  describe   the  method  of  it«  applicatioi 

i  Application  of  the  Compreaeor,— The  thigh  should,  if  ncoeesiiry^ 
Aaved*     The  skin  should  then   ltd  powdered,  and  the  limb  bandaged  with  a| 
ftofl  roller  ;  a  pnd  Ixinj^^  laid  on  the  tumour.    Pillows  must  then  be  comfort- 
ably arranged  under  it,  die  knoc  being  semi-flexed.     Much  of  tlu*  sneceea  «! 
the  treatJiicnt  will  dept-nd  npon  the  kind  of  instrument  used.     The  -  - 
honske-shiie,  r*r  Si;:norini's  tourniquet,  was  the  one  Hrst  enipU»y<.il,  and  i 
in  many  cases,  anftwer  the  purpose  perfectly  well  :    but,  as   it  is  somewhat 
difficult  to  p'gulate  the  prejenur^  with  this  instrument,  ajid  as  it  is  not  unfre- 
qtiently  exeitnsed  too  puwerfnlly,  it  hss  generally  given  place  at  tbe  preaeni  daj 
to  the  very  ingenious  api^aratu*  of  ( ■arte,  which,  as  it  sul>9titatea  an  ebuitic 
fon^e  derived  from  vrtlcaniziKl  india-rul>her  buniU  for  the  »nifi«-liling  pnniaur 
of  the  screw,  acc/tmm^Klates  itself  [tetter  to  the  limb,  and  is  It^ss  likely  U»\ 
prothioc  injurious  compreMJoiL    This  instraroent  «s  well  as  the  other  contriv* 
aocea  which   have  at  varioaa   tiroes   been  invented   for  the   treatment 
AOeiiriaot  bj  oompreiiioD,  are  described  by  Ilellingham  and  Tufneli^  in 


■I 

1 


>'^*»  »>f  Tiilmlftf 


KlOMii 


APPLICATION  OF  THE  COMPRESSOR.  137 

workB  on  this  sabject,  to  which  I  must  refer  for  a  fuller  account  than  I  can 
here  give. 

In  applying  the  compressor,  especial  care  must  be  taken  that  it  is  well 
padded  in  every  part,  so  as  not  to  gall  the  skin.  In  some  of  the  early  cases 
in  which  I  saw  compression  employed  in  London  by  means  of  the  horse-shoe 


F.;,  44'.!.— C'oiijprv*Kor  for  the  Middle  of  the  Thigh. 


Fig.  4«'.-i.— Compressor  for  the  Groin. 


tonmiquet,  much  inconvenience  resulted  from  want  of  attention  to  this  point. 
The  tendency  to  irritation  of  the  skin  is  much  lessened  by  powdering  the  limb, 
and  the  removal  of  the  hairs  by  shaving.  In  order  to  keep  up  continuous 
preasure,  and  at  the  same  time 
t'»  prevent  injur}'  to  the  skin,  it 
is  of  very  *rreat  consequence  that 
two  instruments  should  be  used 
at  the  same  time,  so  that  when 
ooe  is  screwed  down  the  other 
may  be  Ukjsc  ;  these  instruments 
nted  not  l>e  placed  close  toj^ether. 
If  the  aneurism  l)e  in  the  ham, 
it  will  be  sufficient  for  one  (Fig. 
I»;2)  to  be  applied  to  the  groin, 
whilst  the  other  (Fig.  4G1)  is  put 
apon  the  middle  of  the  thigh 
f  Fig.  4r.:J;.  In  using  the  instru- 
ment, the  great  point  is  toc(mtrol 
the  circulation  with  the  minimum 

of  pressure.  In  order  to  do  this,  the  first  instrument  should  be  screwed  down 
80  that  all  pulsation  ceases  in  the  tumour,  but  still  not  so  tightly  as  completely 
Ui  arrest  all  the  flow  of  blood  through  it.  As  the  pressure  exercised  by  this 
Incomes  painful,  the  second  compressor  must  be  screwed  tight,  and  then  the 
first  may  be  slackened.     In  this  way  an  alternation  of  pressure  can  be  kept 


KiK.  4«»3.— Two  CoiupreMRors  applied  for  Feinoro- 
poplileal  Aneurism. 
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Mp  wfibout  milch  pain  or  inconvcnicucc.  If  poesibUs  the  patient  fihoold  b© 
timght  how  to  manage  the  instnitncnt  himficlf,  and  will  oft-eu  find  cK'cnpation 
and  amttseraeut  in  doiii^  so.  If,  however*  it  excit<>  much  |)ain  or  irritation,  it 
may  be  necowary  U\  itive  opiutes  or  chloral  hydmte.  The  pressure  should,  if 
po«8ible,  be  continuoil  diiring  sleep  ;  but  if  if  pit'verit  the  patient  from  tJiking 
hist  natural  n*«t,  the  suj:^jLi;esti<»n  made  by  Tulnc'll.of  unncreuiog  the  instrument 
islightly*  and,  when  the  patient  is  asleep,  i^eutly  tightening  it  aj^ain  without 
awakening'  Kim,  may  advantageously  be  adopted  ;  it  is  indeed  surprising  how 
veiT  iittle  urij*crevvin«r  will  relieve  the  pain  of  the  compresgion.  A  large  crmlle 
jthnnld  be  phicTed  over  tlie  patient's  body,  so  thiit  the  weight  of  the  bed-elothei 
may  be  taken  otF  the  appamtns,  and  that  the  piitient  muy  muniige  it  witlioat 
risk  of  disturbance.  iShould  there  still  be  much  uueasinc^j  the  instrument 
might  Imj  Uiken  off  for  a  few  hou!B»  and  compression  kept  up  in  an  inter- 
mittent manner*  Even  in  sueh  eircumsUinc«s  aa 
these*  eons<ilitl8tiuu  of  the  sue  may  ensue. 

The  employment  of  a  ftt*hjht  may  sometimes  ad- 
vantageonsly  lie  substituted  for  the  elamp,  und  often 
occasiong  less  distress  to  the  patient.  For  this  pnr- 
jjose  the  appuiratua  ahowu  in  Fig.  1^4  will  lie  fonnd 
very  useful.  A  very  simple  in»tniment  is  Tufnell'a 
contpresHur,  repiT*terited  in  Figs.  1*15,  Mir.*  It 
consists  of  little  more  than  a  trnss-iiipring,  with 
a  pad  to  compress  the  artery^  and  stra|is  to  fix 
it  in  its  place,  and  increase,  by  being  tight>ened,, 
the  f<>R*e  uf  the  compressiun, 

Comprestiou  under  An^athetici* — In  some 
CRj^eSy  in  which»  from  theHituation  of  the  aiiemNsm. 
deq^»  and  severe  pressure  is  required  to  i!Ontrol  th^i 
circulation,  the  pain  becomes  so  imendurable  th 
che  patient  cannot  submit  to  the  treatment  suffi-< 
ciently  long  for  »  good  efteet  to  be  produced^ 
Opium  or  chloml  hydrak*  may  theu  |»08aibly 
ennlile  him  to  l»ear  the  pressure,  Init  more  cxjuipleto 
uarcotism  is  often  necossfiry.  In  these  ctruum*: 
stances  chloroform  becomes  a  most  useful  mljunct  \ 
and  by  prolonging  the  ana^stbesia  for  sevenil 
hours^  the  amount  and  duration  of  pressure  requinite  to  effect  a  rapid  cnrw 
may  be  maintained.  In  this  way  W.  Murray  of  Newcai^tle  —to  whom  is  due 
the  merit  of  first  employing  j>ro1()nged  aniesthesio  a^  an  udjnnct  to  oompredi- 
sion^ — cured  an  aneurism  of  the  i'  '  j1  aortji  by  keeping  up  pressure  oa 

that  vessel  for  t]ve  \\u\\v%  under  <  ..     Heath  ol   Newcastle  cured  aji 

aneunsm  of  th<"  rxlrniid  ilia?  by  c^^^m preying  the  abdominal  aort-n  for  8<*ven 
honrs  nnchTehloroforni  ;  Mapother  of  Dublin  treated  an  ilio-femoral  aneurism 
successfully  by  compressing  the  common  iliac  artery  f<»r  four  and  a  half  houn; 
nad  LawsoD  cured  an  inguinal  aneurism  by  pressure  on  the  alKlomlnal  aorta 
for  four  hours.  In  two  eases  of  jiopliteal  aneurism  I  kei>l  up  eompletely 
ob  on  the  common  femoral  artery,  uuder  eli  for 

tw<  iiceemeans  the  only  serious  objtMrtion  to  the       ^         keat 

of  passure,  and  the  most  common  cause  of  itit  faihia%  may  be  prevented  t 
and  it  is  clear  tliat^  under  chloroform^  prtsi^^suni  may  lie  applied  to  arteriea. 
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Fig.  465.— Tufnell's  Compressor. 

»ach  as  the  subclavian  and  carotid,  on  which  it  could  not   otherwise  be 
Med. 
The  Effects  upon  the  aneurism  vary  considerably.     In  some  cases  it 


¥'\'i.  400.— Tufuell's  Comprewsor  ajjpliMl. 


raf»idly  and  suddenly  solidifies  ;  more  commonly,  however,  this  is  a  gradual 
proi-ess,  the  aneurism  becoming  more  painful  and  more  solid,  with  less  pulsa- 
tion  and   bruit.    As  the  solidification  takes  place,  there  is  usually  some 
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HQSitefisnesB^  a  feeling  of  general  uneaslnei^ii,  and  of  canaiitutional  diHturbaiiee, 
which  13  lK*st  quieted  1>y  opiatoa*  As  the  pressnre  h  ooiitiuued,  and  the 
tamunr  begitm  to  harden,  the  aiuistomosinf?  vessels  enlarge,  with  a  guo<l  dtial 
of  burning  pain  in  the  h'mb  freneraltj,  and  arterial  pulsation  in  sitnatiuns 
where  usually  none  is  natnrally  felt.  The  abnormal  pulsation  is  always 
fonnd  to  occur  in  ranch  the  same  situattorii*,  the  dame  veanels  appearing  to 
under^'o  <lihiLtttion,  Thus  I  have  had  more  tlum  one  opjH>rtniiity  of  confirm* 
ing  Tufneirs  remark  that  in  the  trexitment  of  popliteal  ancurisrii  by  t?om* 
pa^Ksiou,  three  arteries  will  be  found  to  be  enlarged,  one  of  which  pa«sci»  over 
the  centre  of  the  tumour,  another  over  the  Ijead  of  the  fibula*  and  the  thiid 
along  th«i  inner  edge  of  the  patella,  Tnfnell  also  stiites  that  the  severe  burning 
pain  which  is  felt  in  these  crises  is  owiuf:  to  the  jirtery  accompauving  the 
communicans  peronei  nerve  lH?ing  enlarged.  Alter  coujplcte  solidification  of 
the  tumour  ha^  taken  place,  the  compression  ought  to  be  continued  for  at 
least  forty-eiglit  lionr*^,  so  a^*  to  f,niard  against  a  relapse. 

The  Bnratian  of  the  Treatment  varies  very  greatly.  In  aome  Cfliee»  as 
above  stated,  the  tumour  \m^  become  solidified  in  a  few  hour^  or  in  two  or 
three  days.  In  other  instances,  the  treatment  has  re^juired  to  be  protracted 
lor  more  than  three  months  before  a  core  has  resulted.  In  t^*  cases  of  fcm<»nil 
or  popliteal  aneurism  cumhI  by  compression  in  the  London  hospitals,  the 
a%*emge  time,  according  to  Hutchinson,  was  nineteen  days.  Bar  well  ba« 
collected  from  American,  British,  and  Continental  journals  all  the  recorded 
casein  of  popliteal  aneurism  cured  by  compiX'^^ion  in  the  ten  years  187u  to  1871) 
inelosive^  and  he  gives  the  following  statistics  of  the  dunitionof  the  treatment. 
For  iustrumeuUil  coniprii««ion  the  longest  jjeriod  was  7  weeks,  the  shortest  t\ 
hours,  the  mean  of  10  ca*«e8  in  which  the  time  was  recorded,  \t  days  ;  for 
digital  compa^ssion,  the  longest  jK'riod  was  I'l  days^  the  shortest  U  hours,  and 
the  mean  of  13  cases  ."i^  days  ;  for  combined  instrumental  and  digital  com- 
pression the  longest  jientKl  was  six  months,  the  shortest  \\  hours,  and  the  mran 
of  12  cases  41^  days^,  Mnrh,  at  cimrse,  will  depend,  in  this  h'spect,  on  the 
ccmstitulion  of  the  ijwtieut,  and  on  the  condition  of  the  tum»nir  ;  those  circum- 
stances which  are  most  favourable  to  the  sptmtnneons  cure  of  the  aneurism 
will  also  infiaence  the  mpidity  of  the  cure  by  compression.  There  are,  un- 
doubtedly, certain  conditions  of  the  blood  in  which  it  is  little  dtspOMid  to 
coagulate,  and  in  these  cases  the  duration  of  the  treatment  will  necessarily  be 
l>rolongt*d,  8o  also,  when  tVie  aneurism  is  tubular,  ^e  must  expect  tliat  the 
bkxid  which  pjisws  freely  through  it  in  the  direct  mirrt-nt  of  the  circttlatioD 
will  be  slower  in  de^Kjsitiug  layers  of  fibrin  than  when  the  ilisi*iu«;  is  succii- 
iatedt  and  thus  contains  a  Residuum  of  l>lood  that  is  not  so  directly  tnfluenci>d 
by  the  current  tlirough  the  sac.  In  the  early  days  of  this  treatment  there 
waa  an  indisposition  on  the  part  of  Surgeons  to  apply  compreaiioQ  'very 
firmly,  and   a   longer   time  was  !    over  it    than   is   now   generally 

the  ca»e  ;  and  the  example  set  by  \  ^  \  ith  regard  to  al»dominal  aneuriam, 
has  been  ffiUowed  witlv  succe^  in  res[je(*t  to  the  femoml,  po{iliteal,  and 
other  forms  of  the  diw^ase,  the  ci^mprcHs^r  lieing  screwetl  down  tiglit  on 
the  artery  so  as  completely  Uy  arrest  rc*r  the  time  all  circulation  through  the 
iac>  the  patient  bring  kept  under  chloix»fonn,  and  tlie  cure  effectod  in  o  few 
hours. 

Applicability, — ^Of  the  great  value  of  compression  in  the  treatment  of 
aaeiyrimn,  there  can  be  no  doubt ;  more  es^KTinlly  wh«a  tbc  tumour  is  situalHl 
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in  the  arteries  of  the  lower  extremity  below  the  middle  of  the  thigh.  In 
aneurism  occurring  in  the  vicinity  of  the  trunk,  as  in  the  iliac,  the  carotid, 
subclavian,  and  axillary  arteries,  it  is  generally  not  so  applicable ;  although, 
as  we  have  already  seen,  aneurisms  in  the  groin  have  been  cured  by  compres- 
doQ  of  the  abdominal  aorta,  or  of  the  iliac  artery.  Spontaneous  aneurism  is 
extremely  rare  in  the  upper  extremity ;  and,  as  the  traumatic  forms  of  the 
disease  which  occur  here  generally  require  that  the  sac  should  be  laid  open,  it 
is  seldom  found  necessary  to  have  recourse  to  it  in  this  part  of  the  body, 
though  it  may  be  and  has  been  successfully  applied  to  the  brachial  artery. 

The  great  question  with  regard  to  compression  appears,  after  all,  to  be 
whether  it  posseflses  any  special  advantages  over  the  ligature,  in  the  treatment 
of  those  aneurisms  in  which  its  employment  is  practicable.  The  principal 
objections  that  have  been  urged  against  it  are,  that  its  employment  is  more 
painful  and  tedious  than  the  use  of  the  ligature  ;  and  that  those  cases  that  arc 
an[nx)mi8ing  to  the  ligature,  or  that  require  amputation  rather  than  deligation 
of  the  artery,  are  equally  unfavourable  to  compression,  and  cannot  be  saved  by 
its  employment. 

To  these  objections  it  may  with  justice  be  answered  that  the  pain  attendant 
on  the  employment  of  compression  depends  very  greatly  upon  the  skill  and 
care  with  which  the  apparatus  is  managed,  as  well  as  upon  the  kind  of  instru- 
ment used,  being  certainly  much  diminished  when  Carte's  elastic  compressor 
is  employed  ;  and  that,  as  has  already  been  shown,  the  pain  may  be  overcome 
bj  the  use  of  anaesthetics.     With  regard  to  the  relative  tediousness  of  the 
treatment  under  the  two  plans,  it  would  appear  that  in  reality  there  is  but 
little  difference ;  for  although  some  cases,  in  which  compression  is  used,  are 
prolonged  over  a  considerable  space  of  time,  yet  they  do  not  occupy  more  than 
is  often  consumed  when  accidents  of  various  kinds  follow  the  use  of  the 
ligature  ;  and  it  not  unfrequently  happens  after  compression,  but  can  never 
*>ccur  after  the  employment  of  the  ligature,  that  the  patient   is  cuied  of 
his  disease   in   a   few  hours  or  days.     Taking  the  averages,   however,   we 
liod   that   in   the  Dublin  cases  the  treatment  lasted  twenty-five  days,  and 
in  the   London   cases  collected   by   Hutchinson   but  nineteen,  and  this  is 
not  very  different  from  what  formerly  happened  when  silk  ligatures  were 
applied  so  as  to  cut  through  the  artery  and  be  finally  withdrawn  from  the 
wound  ;  for  of  fifty-four  cases  recorded  by  Trisp  in  which  the  femoral  artery 
was  tie<i,  the  average  time  for  separation  of  the  ligature  was  eighteen  days, 
aod  if  to  this  a  week  more  were  added  for  the  closure  of  the  wound,  and  for 
the  treatment  of  the  various  accidents  that  often  accompanied  and  followed 
ligature,  we  should  probably  be  within  the  mark,  and  yet  only  bring  the 
duration  of  the  treatment  by  the  tw^o  methods  to  the  same  level.     In  the 
present  day,  however,  ligatures  which  are  either  absorbable,  or  are  intended 
to  become  enclosed  in  the  wound,  are  almost  universally  employed;  and,  as 
with  the  improved  methods  of  treating  wounds,  union  by  first  intention,  or 
within  ten  days,  is  the  rule,  the  treatment  by  ligature  has  come  to  be  the 
more  speedy  mode  of  cure. 

Surgeons  will,  however,  eventually  be  guided  in  their  estimate  of  the  value 
of  these  two  plans,  not  so  much  by  the  question  of  submitting  their  patients 
to  a  slightly  more  painful  or  tedious  treatment,  as  by  the  comparative  risk  to 
life  entailed  by  one  or  other  method.  Upon  this  point  statistics  have  yet  to 
be  collected  ;  partly  because  the  unsuccessful  cases  of  ligature  have  not  been  so 
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oommooly  pnblislied  tis  the  snocessfiil  ones,  and  partlj  beaiuse  gafficient 
has  hardly  yet  elapsed  Bince  the  general  adoption  of  absorbable  li^utareg  and 
antiseptic  treatment  to  enable  ns  to  form  u  coiTcet  conclnaion  as  to  the 
diminution  in  the  death-rale  thut  may  In?  effected  by  their  use,  Skutiatic* 
publislied  by  BelHniiham  in  18r»l  (Med,-<niir.  Tran*?.,  Vol.  XXXI V.)*  ^"^  t'? 
liulmes  in  bis  well  known  Jjectures  un  the  Treatment  of  Aneurisnj  in  1H74, 
showed  clearly  that  though  the  treatment  of  popliteal  anenrism  by  wmpreaaiou 
is  attended  with  scarcely  any  direct  danger  to  the  patient,  it  very  frefjiiently 
hiilg  to  cure  the  disease.  On  the  other  hand,  lij^atare  of  the  femoral  artery  ij* 
far  more  certain  u«  a  means  of  cure  though  neci^siuHy  attendai  with  morcj 
din*«:t  danger  from  the  opiTation,  a  danger  which  the  statistics  show  has 
progressively  d wreaked  dnring  the  last  thirty  years*  The  laU.'St  statistics  on 
this  subject  are  those  published  in  1883  by  Barwell  in  his  admimble  article 
on  Aneurism  in  the  International  Encyclopaedia  of  Surgery.  He  has  there 
collected  14x  cases  of  pophteal  aneurism  treated  by  CMmpre?4sion  between 
187o  and  1880.  Of  these,  H8  wer^*  sncceeaftih  while  80  endtMl  in  failnre. 
Of  the  unsuccessful  eases,  *u  submitted  to  liguture,  2  went  away  unreliered^ 
4  luffered  amputation,  and  ("i  died*  Of  the  f)  deaths^  1'  occurred  from  rui»tiire 
of  the  sac,  2  from  '*  thrombosis,"  1  from  gangrene,  and  in  one  the  cause  waa 
not  stated.  During  the  same  penVd,  r»7  cases  of  ligature  occurred  in  six  of 
the  chief  London  hospitals.  Of  tiie^,  in  died.  If  these  are  further  sab- 
divided,  it  will  be  found  that  out  of  M  cases  which  oceuri-ed  in  the  first  half 
of  the  decade,  7  died  and  2  underwent  snbsajuent  amputation  ;  while  from 
187^1  t^  1870  inclusive,  :15  cases  occurred,  with  'A  deaths  and  no  atnputntions. 
Whether  this  great  improvement  is  merely  accidental,  or  is  the  result  of  the 
im]»rovement  in  the  nuiterial  used  as  the  ligature  and  in  the  treatment  of  the 
wound,  remains  to  be  seen^  but  there  is  great  reason  to  believe  that  the  latter 
\%  the  true  explanatiou. 

If  compn'»*i*)n  fail,  ligature  may  be  applied  in  some  ciiaes  with  a  bittter 
prospect  of  Bucc^css  than  if  (%  ^>n  had  not  previously  l>een  tnV^dt  thut^ 

treatment  having   caused   th  ral   circulation   to   enlarge,    and    tbua 

leaeened  the  tendency  to  gangreiiL-.  If,  however,  we  take  the  general  average 
of  those  canes  that  imve  been  submitted  to  ligature  after  the  failure  of  com- 
pmasion,  we  shall  find  that  the  result  is  not  so  satisfactory  its  when  tlie 
ligature  hafi  been  emplttyed  as  the  primary  mcth(Hl  (»f  treatment.  Thiui  I 
liud  that,  out  of  lo  cuses  in  whtc^h  the  ligiitun^  wa«  cmpKiyed  after  eora- 
presfiion  had  failed,  tbcrc  were  h)  deaths.  This  is  probably  not  so  much 
due  to  the  previous  employment  of  compR'ssiou,  as  to  the  same  causes  id* 
lerfering  with  the  consolidation  of  the  tumour  after  the  ligature  that  had 
presented  tlie  success  of  the  compreasion  treutmenf.  With  regard  to  the 
facility  of  ligaturing  an  artery  such  iw  the  lemnrul,  iifter  rumpr^ftmon  Kai 
bwm  tried  and  \m».  fnilcd,  it  must  lie  a<lmitt4-d  thHt  the  <!''  m* 

cutaaed*      The  sheath  of   the  vesj^els  ik  apt   to   bect»me  tb^  'he 

artery  and  v'oin  are  perhaps  lees  easily  separable  than  when  has  not 

previously  b«*en  emfdoyed. 

It  should  uImo  hot  be  forg<itten  that  in  some  cjiaeK,  an  wh«!li  anenriitm  ia 
cor  irt  diw*jw».<,  or  oc^curs  in  a  ve'  i  and  unhealthy 

o«Mi  li  the  operation  necessary  for  li^  iiM  br  ^♦^unTTr 

or  not  at  all  Mimissible,  compression  may  safely  be  employed. 

Alter  carefully  coDaidering  tlie  relative  merila  t»f  the  two  plun 
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I  think  we  may  conclude  that,  though  in  some  few  cases  neither  ligature  uor 
oompreesion  can  be  adopted,  and  amputation  is  the  sole,  resource,  yet  in  others 
oompression  can  be  employed  when  it  would  not  be  safe  to  have  recourse  to 
the  ligature ;  and  that,  in  all  ordinary  cases  of  femoral  and  popliteal  aneurism 
especially,  compression  should  be  preferred  to  the  ligature,  inasmuch  as  it  is 
not  a  more  tedious  method  of  cure,  while  it  is  infinitely  safer.  At  the 
same  time,  it  must  not  be  forgotten  that  its  success  depends  very  greatly 
<>Q  the  continuous  care  bestowed  upon  the  case  during  the  progress  of  the 
treatment. 

Digital  Compression. — Shortly  after  the  introduction  of  the  treatment  of 
aneoriBm  by  instrumental  compi'ession,  the  fingers  were  used  as  an  adjunct  to 
the  mechanical  means  in  use.  Thus  Greatrex,  in  1845,  directed  a  patient  to 
keep  up  compression  by  means  of  the  fingei-s,  where  the  tourniquet  had  been 
used,  and  required  to  be  loosened.  In  184G  Vanzetti,  then  Professor  of 
Sorgeiy  at  Charkoff,  tried,  but  unsuccessfully,  to  cure  a  large  popliteal 
aDcnriam  by  compression  of  the  femoral  with  the  fingers  only,  continued 
for  two  days.  It  was  not  until  seven  years  later,  when  Professor  at  Padua, 
that  Vanzetti  had  an  opportunity  of  putting  this  method  successfully 
in  practice,  and  to  establish  it  as  a  distinct  means  of  curing  aneurisms. 
Bat  although  this  merit  is  undoubtedly  due  to  Vanzetti,  we  must  credit 
Knight  of  Newhaven  (U.  S.  A.)  with  the  first  successful  case — he  having,  in 
1^8,  cured  a  very  large  popliteal  aneurism  by  digital  compression,  maintained 
for  forty  hours. 

In  this  plan  of  treating  aneurisms,  no  apparatus  of  any  kind  is  used  ;  but 
the  circulation  through  the  artery  leading  to  the  tumour  is  controlled  by  the 
pressure  of  the  finger.  In  order  to  carry  it  out  there  must  be  relays  of 
assistants,  each  of  whom  compresses  the  vessel  for  about  ten  minutes  at  a  time. 
The  pressure  should  be  applied  in  the  way  that  is  represented  in  Fig.  ID, 
\iA.  I.,  p.  53.  The  fatigue  may  be  very  materially  lessened  by  placing  a  6  or 
»  lb.  weight  on  the  compressing  finger.  With  such  aid  each  assistant  may 
be  able  to  keep  up  the  pressure  for  half  an  hour  at  a  time.  As  soon  as  his 
fingers  become  fatigued,  but  before  he  relaxes  the  pressure,  another  assistant 
compresses  the  vessel ;  and  thus  the  circulation  through  it  may  be  uninter- 
ropcedly  controlled.  In  this  way  aneurisms  of  the  popliteal  artery,  in  the 
orbit,  at  the  bend  of  the  arm,  and  in  the  groin,  have  been  Successfully  treated 
— the  tumour  having  in  some  instances  become  consolidated  in  a  few  hours. 
The  effect  of  digital  compression  and  the  rapidity  of  cure  would  be  increased 
by  the  application  of  direct  pressure  to  the  tumour,  and  by  the  previous 
employment  of  proper  constitutional  means  ;  it  might  in  some  cases  be  very 
advanuigeously  conjoined  with  the  treatment  by  flexion.  But  its  chief 
advantajces  seem  to  be,  that  it  is  applicable  to  arteries,  as  those  at  the  root 
of  the  neck,  to  which  it  might  be  difficult  to  apply  any  kind  of  compressor, 
and  that  it  can  be  employed  when  no  apparatus  is  obtainable. 

Esmarch's  Elastic  Bandage  has  been  used  with  a  certain  amount  of 
iouxx^s  in  the  treatment  of  external  aneurisms.  It  was  first  employed  in  these 
ca«es  by  Sir  Walter  Rcid,  R.N.  in  1875.  Pearcc  Gould,  who  has  carefully 
investigated  this  method  of  treatment,  has  collected  details  of  72  cases  in 
which  it  has  been  employed.  Of  these  he  finds  that  :^>r>  were  cured,  in  30  the 
treatment  was  unsuccessful,  in  5  death  resulted,  and  in  the  remaining  2  the 
resolt  was  doubtful. 
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The  treattueot  has  been  applied  chieflj  to  aneurismft  of  thfi  popliteal 
but  in  a  few  cases  it  has  been  snccesgftiHy  emplt>yt*d  in  other  situations.  The 
objects  in  vie\r  are,  first,  to  empty  the  wholt?  limb  of  blood  m  fur  as  ptissible,  with 
the  exoeptioti  of  the  mc  and  the  part  of  ifie  artery  in  immediate  connexion 
with  it  ;  secondly,  fro  kecji  the  blood  ilihteiidins^  the  sac  at  perfect  rest  nntil 
coagulation  has  taken  [»lace  ;  and  tldrdly,  to  protect  the  soft  clot  thus  formed 
from  the  intiuence  of  the  arterial  current  until  it  has  become  sutficiently  tough 
and  solid  to  resieit  it,  by  compreBsion  of  the  trunk  leadiug  to  the  aneurigm* 
In  the  Ciise  <>f  a  [M)pliti*a]  aneurism,  the  treatment  is  thuH  rarriei)  out.  The 
elastic  bHndM<,'c  is  hrst  applied  fri>m  the  toes  to  the  ham  with  sutticient  fon*c 
to  render  the  limb  blrjodle^  ;  it  is  then  carried  loosely  over  the  tumour,  so  as 
not  to  empty  the  sac,  and  again  apjJied  firmly  ;is  hi<^h  as  the  middle  of 
the  thigh  ;  the  elastic  toumifjuet  is  then  put  on  with  «ntticient  force  to  arrest 
the  circulation  completely.  The  lumdage  is  better  left  un  till  the  tourniquet 
is  removed.  The  avei-age  time  requited  for  the  application  of  the  bandage  is 
one  hour  and  a  half.  The  time  during  which  the  Hmb  may  be  kept  bUx3dJ«ift 
with  impunity  is  uncertain.  Fieath  kept  the  tourrjiquet  <>n  iu  cme  case  fi>r  thwfe 
hours,  and  in  another  for  three  hotirs  and  a  quarter,  witli<uit  evil  nnnw'qucnces  ; 
and  Bnrwell  in  one  case  Retained  it  for  five  hours.  The  limb  must  be  wrapt  iti 
cotton  -  wool » and,  if  neccsHaiy*  warm  bottle?^,  at  a  tentperature  of  about  UhT  P.^ 
may  be  applied.  The  pressure  canst i?  severe  pain,  which  may  rerjuire  the 
use  of  hyixxiermic  injections  of  morphia ;  but  if  the  ti^eatmeut  is  continued 
for  more  than  otte  hour,  it  h  usually  necefisary  ti»  admiinster  an  ana^thctic, 
Refon*  the  Umdaj^c  is  rtmoved  u  Cartc'R  compressor  may  t>e  applied,  or 
arrangements  made  for  kcrping  up  digital  comprrssinn,  and  this  must  be 
maintained  for  from  two  to  six  hours,  even  if  tdl  pulsation  has  ceased  when 
the  tourniquet  is  taken  otf. 

The  mode  by  which  the  elastic  bandage  efTeets  a  cui^*  is  by  causing  stam 
of  the  bloo<l  iu  the  mieurism  and  the  adioining  jmrt  of  the  artery.  Thii 
stagnant  blofxl  cfMigtjlate«,  the  clot  being  f<«rmed  first  in  tfic  aneurismal  sac, 
and  then  spreading  to  the  artery.  Itould  is  of  4»pin»nn  that  the  jjermanent 
cure  of  the  aneurism  is  effected  chiefly  by  means  of  the  portion  of  Cimgulum 
extending  into  the  artery,  Tliis  being  in  contact  with  the  comparatively 
healthy  walls  of  the  vessiel  undergoes  tlie  changes  descrilwii  in  the  chapter  on 
woundK  of  arteries  (Vnl.  I.^  p,  415)  ;  the  vessel  ii  thus  pemian»'ntly  (k  eluded. 
The  clot  in  the  aneurism,  on  the  other  hand,  being  in  contact  with  the  un* 
healthy  walls  of  tlie  sac,  or  with  layers  of  laminated  librin,  tends  to  become 
fViable,  and  to  yield  before  the  pressure  of  tlie  l>li»od,  unless  |m>t4'Cte<l  by  the 
thrombus  in  the  artery.  If,  however*  the  vc«sel  l>e  safely  ix'cluded,  the  sao 
and  it«  conlt^nts  grndnally  shrivel  and  are  absorlKnl,  Fuibire  hiw  in  some 
cases  apparently  l»een  due  to  the  l>andage  having  Ix-en  applied  too  tightly 
over  the  tumour,  »u  that  the  sac  was  but  partly  filled  by  the  cotignlnm. 
In  other  cases  it  may  have  lieen  due  to  a  want  of  coagulability  of  the  blood* 
and  in  order  to  avoid  tlte  fiossibility  tif  this  it  is  well  ti»  submit  the  jmtient 
t<i  a  I'tmrse  of  medical  treatment  and  diet  (p.  118)  b^^fore  applying  tht 
bandage. 

If,  on  removal  of  the  bandage^  there  is  still  distinct  pnlsation  to  be  felt, 
although  the  tuincair  seems  imrtially  consolidated,  a  cure  iuhv  oft*  n  be  effected 
l»j  digital  or  instrumental  corapreniion  in  a  few  hounu 

The  chief  dani^er  to  be  appn^hended   Reetus  to   Imj  gangrene,  which    has 
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oocorred  in  more  than  one  case.  It  appears  to  have  heen  due  to  thrombosis 
taking  place  in  the  vein,  and  possibly  also  in  the  capillaries  of  the  parts  in  the 
De^hbonrhood  of  the  aneurism  from  which  the  blood  had  not  been  expelled. 
Thk,  with  the  simultaneous  occlusion  of  the  artery,  would  offer  an  amount  of 
obBtmction  to  the  circulation  which  would  almost  certainly  end  in  gangrene. 
The  only  means  of  avoiding  it  seems  to  be  by  carrying  the  bandage  lightly 
wer  the  tumour,  whereby  the  veins  may  be  emptied  while  the  fulness  of  the 
8K  is  not  interfered  with.  The  expulsion  of  so  large  an  amount  of  blood 
from  the  limb  necessarily  raises  the  arterial  tension  in  the  rest  of  the  body ; 
cooaeqaently  the  use  of  the  elastic  bandage  is  not  to  be  recommended  when 
the  patient  is  affected  with  an  internal  aneurism  which  might  rupture  under 
ibe  strain.  For  the  same  reason  it  should  be  avoided  when  there  is  a  suspicion 
of  fatty  heart 

The  elastic  bandage  is  most  likely  to  succeed   in  effecting  a  cure  in 
ioenrisms  that  are  beginning  to  undergo  consolidation.     It  is  of  little  use  in 
ioeorisms  that  are  large  and  rapidly  increasing,  with  thin  walls  and  fluid  contents. 
Flexion. — The  treatment  of  aneurism  by  flexion  of  the  contiguous  joint 
xk  a  method  that  is  rarely  applicable  to  any  other  form  of  the  disease  than 
the  popliteal.     The  history  of  this  plan  of  treating  aneurisms  is  interesting, 
as  an  illustration  of  the  gradual  steps  by  which  Surgery  usually  arrives  at  its 
ultimate  results.     It  had  been  long  known  to  Surgeons  that  the  pulse  at  the 
trrkt  might  be  arrested  by  the  forcible  flexion  of  the  forearm  on  the  arm  ;  and 
Malgaigne  and  Kichet  had  recommended  this  means  for  the  arrest  of  haemor- 
rhage from  the  brachial  artery  and  the  arteries  of  the  forearm  when  wounded. 
Flcnry — a  distinguished  French  naval  Surgeon — having  succeeded  in  curing  a 
wound  of  the  brachial  artery  by  forced  flexion  of  the  elbow,  aided  by  direct 
eompression,  and  one  of  the  radial  by  flexion  of  the  wrist,  published  in  1846 
a  memoir  in  which  he  stated,  as  a  conclusion  from  his  observations,  that 
any  anennsro  of  the  forearm  or  leg  might  be  treated  by  means  of  flexion 
iA  the  limb  in  which  it  was  situated.     To  A.  Thierry  is  due  the  honour  of 
hftTing  been  the  first  to  cure  a  traumatic  aneurism  of  the  bend  of  the  arm  by 
flexion  of  the  limb.    This  was  in  1852  (Richet,  Dkt  de  Med.  et  de  Chirurgie, 
Vol.  II.,  p.  838).     In  1857,  Mannoir  of  Geneva  applied  the  flexion  treatment 
to  a  large  aneurism  of  the  ham.     Forced  flexion  could  not  be  borne   on 
accoant  of  the  pain  it  occasioned,  and  the  patient  was  therefore  allowed  to 
walk  on  crutches  with  the  leg  bent,  and  supported  in  a  kind  of  a  stirrup 
attached  to  the  opposite  shoulder.      In  less  than  three  weeks  the  cure  was 
effected,    which   Mannoir  found  a  year  afterwards  to  be  permanent.     In 
11*58,  Hart  applied  this  method  of  treatment  successfully  in  a  case  of  popliteal 
taeimsm,  and  to  him  is  due  the  merit  of  having  first  introduced  it  into  this 
ooantrv. 

Flexion  is  necessarily  applicable  only  to  arteries  situated  in  the  bend  of 
jointa,  as  the  elbow  or  ham,  in  which  the  circulation  can  be  directly  controlled 
hy  bending  the  limb,  or  in  traumatic  aneurisms  in  the  limbs  below  these  joints, 
in  which  the  flow  of  blood  through  the  feeding  artery  can  be  stopped  in  the 
ume  way.  Its  application  is  therefore  somewhat  limited,  and  its  use  is  still 
farther  restricted  by  the  pain  and  insupportable  annoyance  occasioned  in  many 
«:&«»  by  forced  flexion  of  the  limb,  necessitating,  as  in  Mannoir*s  case,  a 
relaxation  of  the  method,  which,  however,  was  still  effective  in  curing  the 
aoeuhsia. 

VOL.   II.  L 
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XothiQi^  can  be  simpler  thau  the  details  uf  this  plan.  It  oonmsts,  in  the 
lower  limb,  ia  apply insf  a  bandage  iis  high  bb  the  kn<3e  and  then  gradiiallr 
flexing  the  leg  upon  the  thigh,  so  that  the  heel  is  brought  up  towards  the 
buttock,  where  it  is  retained  by  a  strap  or  bandtige.  The  piitieut  ig  at  the 
flame  time  confined  to  bed,  and  pat  under  proper  constitutional  tanitmcnt* 
By  this  mejuia,  the  popliteal  artery  being  l>ent  at  an  a*.*ute  anglc»  the  ctrcalm- 
tion  thnmgh  it  is  nearly,  if  not  completely,  arresteil ;  and  the  obstacle  Uj  the 
flow  of  blood  is  still  further  increased  by  the  uomprei&ston  of  the  tumour 
between  the  posterior  flat  surface  of  the  femur  and  the  u[»pt*r  part  tif  the  calf. 
In  this  way  the  aneurism  is  most  favourably  situated  fur  tlie  consolidation  of 
its  contenta,  which,  in  the  recoi*ded  cases,  has  often  taken  place  at  an  early 
period. 

The  prineiple  on  which  the  cure  is  effected  in  these  cases  appears  to  be,  that 
by  flexion  the  artery  leading  to  and  from  the  eac,  and  the  aneurism  itself,  are 
80  compressed  that  retardation  of  the  circulation  ensues,  and  deposition  of 
laminated  fibrin  takeg  place  in  the  usual  way.  The  eomjjreiision  by  flexion  is 
most  h'kely  ta  be  .suceessful  in  thos^^  easeii  in  which  the  aneurism  is 
small,  situated  low  in  the  popliteal  space,  and  in  a  young  or  middle-aged 
subject,  who  can  bear  the  continued  flexion  without  much  inconvenience. 
When  flexion  is  not  sufficient  of  itnelf  to  cure  an  aneurism,  it  nxay  venr 
advantageously  be  Imd  recourse  tu  in  addition  tii  other  metliodit  of  treatment^ 
more  especially  that  i»y  digital  com  press  ion. 

The  statistics  of  the  trcjitment  hy  flexion  rei|nirc  to  be  carried  down  ie  the 
present  time.  Those  publishtnl  by  Fischer  in  187u  comprised  o7  caseii.  Of  I 
these  28  were  cured— 20  being  by  flexion  alone ;  and  in  29  the  method 
failed. 

The  various  methrids  of  employing  compression,  viz.,  by  clamps,  by  wtiight, 
by  flexion^  and  by  the  finger,  may  often  be  advantagetjusly  combined  in  the 
same  case.  When  the  patient  tires  of  one,  another  may  be  substituted  for  it  ^ 
and  thns  the  good  effects  are  continuously  kept  up  with  less  fatigue  and  iiritft^ 
tion  than  would  otherwise  be  experienced.  So  also  various  uiodifieatinns  of  tb«it| 
different  methods  may  be  practised  to  suit  the  requirement*  uf  any  particuiar 
ca0e.  But  for  these  no  special  directions  can  lie  given  ;  the  ingenuity  of  tlift 
Surgeon  must  supply  the  want  in  each  ease.  j 

MANiPiiaxioN.— In  1857  Fergusson  proposed  to  treat  some  aneurisms  hjw 
prucednre  which  he  termed  rfMni/miation,  This  consists  in  srjuepxini'  tho 
aneurismal  tumour  in  such  a  way  as  u*  detach  a  fH>rtion  of  the  com 
it,  which>  lieing  carried  on  with  the  current  of  blood  into  the  diRti 
arteryt  obstructs  this ;  and  thus,  l>y  im{KHling  the  circulation  through  tha, 
sac,  may  lead  to  ita  consolidation.  It  has  also  bei^u  suggested  by  Oliver 
Pemberton  that  the  alteration  of  the  relations  of  the  laminated  fibrin  in  the 
cavity  of  the  aneurism  may  bring  about  a  further  deposition  of  fibrin  on  the 
displaced  laminae.  This  procedure*  can  scan'ely  Ike  con^idere<l,  nor  is  it 
iQten<led  to  l>e,  of  very  gefiond  applicntion.  T«>  aneurismi^  however,  that  are  not, 
ameDabie  to  ordinary  surgiciil  taittmcnt,and  that  nni^t  nec«^ssari1y  pro\*c  ^tal  if 
left  alone— as  in  thfuie  situated  at  the  root  of  the  nwk,  more  particularly  of  the 
man  artery — it  might  possibly  be  advantageously  apphed.  It  is  soaroelyi 
ary,  however,  to  |»oint  out  the  obvioiui  danger  of  rupture  of  the  sac.  OTi 
of  the  diffuaion  of  the  aneurism  from  the  weakening  of  its  walls  by  the  seimni- 
tion  of  the  ooa^Ium,  to  make  Surgeons  use  due  r^tution  in  lurrying  out  thiAj 
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melhod  of  treatment.  There  is  another  danger  also  especially  attendant  on 
this  i»xx)edare,  when  applied  to  aneurisms  about  the  neck  :  viz.,  that  the 
detached  coagnlam  may  be  carried  by  the  circulation  into  the  cerebral  arteries, 
and  by  obstrocting  them  occasion  the  same  kind  of  cerebral  disturbance  that 
occurs  when  these  vessels  become  occluded  by  fibrinous  plugs — embola.  That 
this  danger  is  a  real  and  a  great  one,  is  evident  from  the  fact  that,  in  some 
caia  in  which  manipulation  of  subclavian  and  carotid  aneurisms  has  been 
tried,  the  patient  has  been  suddenly  seized  with  syncope  and  hemiplegiu. 
Teale  has  successfully  conjoined  manipulation  with  compression  in  a  case  of 
popliteal  aneurism,  in  which  the  pressure  on  the  artery  was  slow  in  consolidating 
the  tmnoor ;  the  detachment  of  a  portion  of  the  coagulum  almost  at  once  led 
to  the  consolidation  of  the  tumour.  Somewhat  analogous  to  this  method  is 
one  recommended  in  1842  by  Blake,  who  proposed,  by  the  introduction  of 
a  cataract-needle  into  the  sac,  to  detach  some  of  the  laminated  fibrin,  which 
ought  then  be  washed  against  the  aperture  of  the  exit  and  occlude  it. 

GiiiVAKO-PUNCTURE. — The  attempt  to  bring  about  the  consolidation  of  an 
anennsmal  sac  by  the  employment  of  electricity  is  of  comparatively  recent 
date.  It  appears  to  have  been  first  practised  by  B.  Phillips,  about  the  year 
iH^t.  Little  attention,  however,  was  given  to  the  mode  of  treatment  until 
a  few  years  back,  when  it  was  revived  by  some  of  the  French  and  Italian 
Surgeons,  especially  P^trequin,  Burei,  and  Ciniselli.  The  object  aimed  at 
by  this  operation  is  the  production  of  coagulation  in  the  aneurismal  sac  by 
decomposition  of  the  blood  contained  in  it  by  means  of  the  galvanic  current. 
When  two  needles  connected  with  the  poles  of  a  galvanic  battery  are  intro- 
duced into  a  mass  of  fluid  blood,  a  firm  solid  coagulum  is  rapidly  formed 
round  that  connected  with  the  positive  pole,  while  at  the  same  time  a  large 
iofl,  spongy  clot  mixed  with  bubbles  of  gas  is  seen  at  the  negative  needle,  and 
a  dark,  tar-like  fluid  also  makes  its  appearance.  If  the  needle  used  be  made 
•if  steel,  further  changes  occur  at  the  positive  pole  due  to  the  production 
of  lalca  of  iron  with  the  acids  liberated  from  the  blood.  These  changes  are 
spoken  of  as  secondary  electrolysis.  The  clot  formed  by  electrolysis  is,  there- 
fore, not  composed  simply  of  the  fibrin  of  the  blood,  but  also  contains  a 
brge  proportion  of  albumen  coagulated  by  the  chemical  action  of  the  current, 
and  mnst  be  looked  upon  as  a  foreign  body  around  which  it  is  hoped  that 
ordioary  coagulation  will  occur. 

The  operation  of  galvano-puncture  is  best  performed  as  follows.  Two  steel 
needles,  well  insulated  with  vulcanite  or  gum  elastic,  are  inserted  into  the  sac 
of  the  aneurism  and  connected  with  the  opposite  poles  of  the  battery.  The 
needles  should  be  about  one  inch  apart,  parallel  to  each  other,  and  so  inserted 
that  no  part  of  the  uninsulated  portion  of  the  needle  shall  touch  the  sac.  The 
best  battery  for  the  purpose  is  one  of  the  ordinary  medical  batteries  with 
BDsll  Ijeclanche  cells,  of  which  from  ten  to  twenty  may  be  used  for  a  time 
Tirring  from  twenty  minutes  to  half  an  hour  or  more,  according  to  the 
efliect  produced.  If  the  tumour  l)e  sufficiently  near  the  surface  to  be  clearly 
ofanrved,  as  has  been  the  case  in  several  of  the  aneunsms  in  which  this  treat- 
■ent  has  been  employed,  it  will  be  seen  to  become  more  tense  and  firm,  and 
the  expansile  nature  of  the  pulsation  will  become  diminished  as  the  operation 
progresses.  Sometimes  bubbles  of  gas  escape  by  the  side  of  the  negatives 
Sttdle,  and  a  little  thick  brown  fluid  oozes  up.  Occasionally  the  tumour  has 
been  found  to  swell  and  become  resonant  on  percussion.    When  a  distinct 
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effect  bas  been  produced  the  needles  may  be  witbdrawn,  and  the  amall  punctureB 

ek«ed  with  liiu  and  collodion.     The  negative  needle  will  lie  found  tinaltered, 

while  the  positive  will  he  corroded  in  direct  proixirtion  to  the  amount  oC 

electrolytic  action  that  has  taken  place.     In  oi-der  to  prevent  this  corrosion 

of  the  {Kjsitive  oeedle,  it  has  ]>een  suggested  by  John  Dnncaii  of  Edinburgh 

that  [jliitiiiuiu  nlamld  U.»  use*!  instead  of  steel.     There  is  noevidenx^,  however, 

that  the  sjiltfi  of  iron  produced  give  rise  to  any  particular  danger  ;  in  fact, 

it  ig  probable  that  they  aid  ci)naiderably  in  the  formation  of  the  linn  cua&cnluni 

surrounding  the  needle.    The  battery  used  iu  the  operation  is  of  consirlerahle 

im|jortance.      It  hiis  been  pniuted  out  by  CiuiBelb  that   a  current  of  high 

tension  and  Bomewhat  low  intensity  is  lese  likely  Uy  cause  the  production  of 

undue  beat  during  the  operation,  and  is  cousequently  leas  prone  to  lead  to 

indammatiou  and  8U]ipuration  of  the  sac.     A  battery  composed  of  a  large 

number  of  small  elements  is  therefore  suj)erior  to  one  of  a  few  large  elementa. 

Some  oj>erator8,  and  especially  Bnstian,  liavu  a^lvocated  the  introtluction  of 

the  positive  pole  only,  the  negative  being  atUichcd  to  a  sponge  or  ra*;tal  plato 

laid  on  the  skin  near  the  ancuriftm.     The  only   objection   to   this  mode  of 

treatment  is  the  excessively  small  effect  produced.     The   electi'olytic  action 

which  takes  p(a<!a  is  directly  proportionul  U\  the  intensity  of  the  current  ;  mad 

by  the  iuclusion  of  a  considerable  mass  of  the  tissues  of  the  patient  in  the 

circuit,  tlie  resisUmce  Is  so  greatly  incivased  that  elcctrolvBis  is  reduced  to  • 

scarcely  appreciable  umonnL,  the  j^^n«itive  needle  ap|>earing  almost  nnchangvdi 

after  the  operation.     Others,  again,  have  iutrotiuced  the  negative  needle  only  ;J 

as,  however,  the  coagulum  formed  at  the  negative  pole  is  scift  and  frothy,  bat 

little  good  can  he  expected  from  this  mode  of  operating.     Julius  AUhaua,  wha 

hiis  8u|terin tended  the  operation  in  five  ca^es,  i*  strongly  of  opinion  that  '*the| 

most  elfective  aiijilicution  <»f  tlu*  current  is  that  where  lH>th  poles  are  inserted] 

into   the  sac/*     I'inisiclli  opi^mied  in  this  way,  and  Duncan  and  Fraser,  tai 

whom  we  ure  indebted  for  many  iuip<>itant  olmervations  on  galvano-punotur«j 

and  for  the  invention  of  reliable  insulated  needles,  support  the  same  vit^ir,^ 

The  ojieration  is  accompanied  by  Imt  little  pain,  and  it  is  only  fK!Casi(»naUj| 

that  chloroforni  is  needed.     The  efiect  of  a  single  t*f»emtion  is  seldom  sufliciimv 

to  cau^c  any  nuirkt'd  improvement  in  the  condition  of  the  patient,  am^ij 

usually  requires  to  be  repeated  several  timi'^,  ^| 

The  clot  formed  as  the  result  of  g^ilvano-puncturc  is  somewhat  soft  fl| 

yielding,  and  nnlefia  supported  by  a  moderately  firm  sac  soon  flattens  out  or 

disiip|iear»,  and  the  condition  of  the  aneurism  biH^'omen  much  the  samo  as  in 

was  before  the  oi^eration.     Little  more  than  the'  must  Lmnsient  n?lief  can  fan 

this  reason  be   expt^ctinl    in   many  aises  ;    and  whenever  the  aneorism  had 

become  ditfus^'d,  the  opc^ration  can  only  Ije  pnrKluctivG  of  mischief  by  baiteiMfl 

the  infiammatory  changes  oiK'urring  round  the  sac.     It  might  be  'npp^H 

that  so  mh  a  clot  would  readily  break  up,  and  that  there  w^  ^^tti^H 

be  great  danger  of  emhoUj<m  ;  but  no  such  accident  \\m  hn  m  lUlf^ 

the  recnrded  canes.     Suppuration  of  the  sac  haa  oeca^ittnally  taken  place,  bill 

ita  occurrenc^e  hii^i  betfu  much  less  fa*<}ucnt  since  tbe  principles  of  the  opcrmuod 

have   \w^n   more   fully  understood.      The   fiinnation  of  sloughs  round  thi 

needle  pnnctunit,  and  consoqueot  hiiMiiorrbig«»  have  not  been  noticed  exoepi 

whin  th«f  net  dies  have  been  iiopeifectlj  ininlaied.    In  fact,  it  may  be  wm 

that  tn  almost  every  case,  even  when  tlie  o|)eraiion  haa  failed  to  give  n?lief«  il 

lias  at  an\  mte  done  no  harm.  i 
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The  genend  resnlts  of  the  published  cases  have  not  been  unfavourable  when 
we  oonsidor  the  hopeless  nature  of  the  cases  in  which  the  operation  has  been 
performed.  Ciniselli  asserts  that  of  18  cases  of  aneurism  of  the  aorta  treated  by 
his  method,  five  were  cured,  and  no  evil  consequences  followed  in  any  case.  Of 
the  same  number  which  have  been  operated  on  in  this  country  during  the  last 
few  yean,  none  have  been  cured,  but  at  least  six  experienced  more  or  less 
nlief ;  and  in  almost  all,  it  may  be  said,  the  operation  aimed  only  at  relief, 
the  disease  being  too  advanced  to  warrant  any  hope  of  cure.  About  sixty 
olher  cases  of  aneurism  of  various  arteries  have  been  collected  by  Ciniselli  as 
htfing  been  operated  on  before  1868  \  but  in  these  the  methods  used  were  so 
imperfect,  that  they  cannot  be  fairly  considered  as  bearing  upon  the  question 
at  the  present  time. 

When  we  compare  galvano-puncture  with  ligature  or  compression  in  the 
treatment  of  external  aneurism,  it  is,  I  think,  impossible  to  hesitate  for  a 
momeDt  in  giving  a  decided  preference  to  the  latter  modes  of  treatment,  as  the 
resolts  that  have  hitherto  been  obtained  from  the  former  are  not  such  as  would 
joitify  a  prudent  Surgeon  in  submitting  his  patient  to  an  operation  of  this 
kind,  when  he  possesses  such  certain  and  comparatively  safe  modes  of  treat- 
ment as  deligatiou  or  compression.     In  internal  aneurisms,  or  in  those  cases 
in  which  the  disease  is  so  situated  at  the  root  of  the  neck  that  the  artery  can 
neftber  be  ligatured  with  safety  nor  compressed,  galvano-puncture  is  certainly 
justifiable,  especially  when  conjoined  with  proper  medical  treatment,  as  we 
have  ample  proof  that  with  the  knowledge  and  means  now  at  our  disposal  we 
can  perform  the  operation  with  scarcely  any  danger  to  the  patient,  and  in 
fivoarable  cases  with  some   hope  of  relief.     Much  will  depend  upon  the 
•election  of  the  case.    Ciniselli  has  pointed  out  that  the  conditions  favourable 
to  raccess,  are  that  the  aneurism  shall  be  sacculated  and  opening  into  the 
pessel  by  a  narrow  mouth,  of  slow  growth  and  of  medium  size,  and,  when 
thoracic,  situated  entirely  within  the  thorax,  and  that  it  shall  not  in  any 
aerions  way  have  interfered  with  the  general  health  of  the  patient.    These 
conditions  seldom  occur  ;  and  when  they  are  absent,  the  most  that  can  be 
hoped  for  is  temporary  arrest  of  the  progress  of  the  disease  and  some  relief  to 
the  putient^s  sufferings. 

brjEcriON  with  Perchloride  of  Iron. — The  injection  of  aneurismal  sacs 
with  a  solution  of  perchloride  of  iron  has  also  been  practised,  with  the  view  of 
oott^ating  their  contents,  but  such  treatment  is  attended  with  considerable 
risk  of  embolism  and  may  give  rise  to  inflammation  and  suppuration.  Its 
emi^oyment  would,  therefore,  be  suggested  only  in  cases  in  which  either 
from  tho  situation  of  the  aneurism,  or  its  complication  with  extensive  disease 
of  the  arterial  system,  neither  proximal  nor  distal  ligature  nor  compression  is 
applicable,  and  in  these  probably  the  introduction  of  foreign  bodies  into  the 
MC  or  galvano-puncture  would  be  less  dangerous  and  equally  likely  to  be 
•oooessf nl.  Gamgee  has  suggested  the  injection  of  fibrin-ferment  into  the  sac, 
while  the  circulation  through  it  is  arrested  by  pressure,  as  a  means  of  deter- 
mining coagulation.  This  has  been  once  practised  by  Southam  in  a  case  of 
ihac  aneurism,  but  without  success. 

Hypodermic  Injection  of  Ergotin. — Langenbeck  advocated  the  hypo- 
dennic  use  of  a  watery  extract  of  ergot  in  cases  of  aneurism,  under  the  impres- 
wm  that  it  might  act  on  the  muscular  fibres  scattered  over  the  sac  of  the 
aneoriam  in  the  same  way  as  it  acts  on  the  muscular  fibres  of  the  uterus,  and 
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bj  causiDg  contraction  might  gradually  diminish  the  size  of  the  aneariim^  if 
not  cua*  it*  He  seemn  to  have  tried  it  in  only  two  cases.  One  was  an 
aneurism  in  the  snpraclavicaiar  region  (exact  nature  not  mcntiont'sd)*  whicli 
had  previouHly  heen  treated  with  moxag,  and  almost  cured.  The  Rymptoms 
having  returned,  hvpodtrniic  injections  of  ergut  were  tried.  The  quantity 
injected  varied  Troui  uix.iut  ^  grain  to  :i  grains  of  Bonjeau*s  watery  extract  of 
cn?ot,  dihit<.»d  with  tliree  times  as  much  spirit  and  glycerine.  The  injections 
were  rope4itcd  every  three  or  four  days*  Decided  improvement  is  said  to  have 
taken  place,  but  pulsation  never  fjuite  ceaa<-'d.  The  improvement  commeuoecl 
after  the  second  injection.  Xo  unpleasant  smptonia  occurred  after  the  iojiso 
tions.  In  the  geiHind  cjiae  a  man,  aged  \2,  had  a  saccuhit^fd  an»iuri6m  of  the 
radial  artery  of  th(j  size  of  a  liazel-nut.  An  injection  of  lwi»  grains  and  a  half 
of  the  wakTV  extract  cumd  it  in  one  day,  as  the  next  day  it  could  not  i>e  felt* 
The  injection  gave  rise  to  some  inliammation  of  the  surrounding  eel Inlartiaaue, 
wliich  disappcBft^d  in  a  week. 

This  accident  1  have  seen  happen  in  one  case  in  which  1  tried  it,  but  no 
good  resulted  from  the  treatment,  which  cannot,  indeed,  on  patholog^icttl 
groundM,  l>e  considered  to  be  of  a  hopeful  chai^cter. 

IxTRoiiurrroN  or  Fohehsn  Hodilh. — In  IS04  Hoore  introductHi  twenty- 
six  yards  nf  fine  intn  win^  into  the  sac  uf  an  iwjrtic  aueurijim  thnuigh  a  tine 
troc^har,  with  the  view  of  indulging  c<jagijhitiou  of  its  contents.  The  tumour 
appeared  to  become  more  solifl,  but  de«th  took  plnct^  <m  the  Hltfi  day  from 
in^ammation  of  tl»e  sac  and  pericarditis.  Since  that  time  the  operation  haa 
been  repeated  about  a  do;&en  tiroes  without  any  very  encouraging  degree  of 
auccess,  the  only  cure  having  occurred  in  a  ciisc  of  a  small  brachial  anenrtsm 
in  a  young  woman  undtr  the  care  uf  Van  der  Meulin.  In  this  case  C4«tgtit 
was  used  instead  of  wire*  and  th<^  trcutuient  was  combinetl  with  comprewioo* 
In  187ii,  Bryant  introduced  twenty-six  feet  of  horsehair  into  a  pc^pliteal 
aneurism  in  a  j)atient  dying  from  ulcerative  endcicarditis,  and  thus  averted 
the  threatened  rupture  of  the  sac.  prolonging  lif«  fur  a  few  days.  In  18Ha 
Lureta  intn>dui'.ed  t\No  metres  of  wire  into  the  sac  of  an  alKiominal  aneuriiiii 
ifcAfT  ex^Mtsitig  It  ly  (j|H.^ning  tlif  aiidonien.  The  nmn  apparently  rt^coveretl^  but 
died  after  ninety-tsvo  days  (n>ni  rupt  nn.*  itf  the  sac  cluse  tu  the  muuih,  Simiijir 
tnsatment  was  adopUxl  by  Morris  in  a  (*ase  of  abdominal  aneurism,  but  the 
patient  died  of  asthenia  on  the  fifth  day.  In  1«85,  Hulke  intnHluc*ed  forty 
feet  of  wire  into  an  aortic  aneurism,  with  the  result  of  consul »lidating  a  part  of 
the  aac  which  thrfat^ned  to  give  way,  but  eleven  weeks  aftt/r,  the  tumour  was 
entailing  so  raj)idly  in  another  direction  that  the  operation  was  ii'peatiHl  by 
Uould«  but  without  suc<*ejts.  These  seem  tu  be  tlie  only  cases  in  which  any 
marked  Iwnefit  has  followtnl  the  ojiemtitJU.  The  true  value  of  this  tn^atment 
has  yet  Xi.*  bi»  dctcnnined.  It  is  evidently  jii»tifiiiblii  only  when  moRs  elficicJil 
means  arc  i'  '  <le,  and  in  such  C4u^^8  tt  niuy  do  mmicthinL'  to  arrest  the 

progreaa  of  I  *^e.     Opinions  diQ'er  as  to  the  Licst  material  to  he  oacd< 

Steel  wire,  which  has  been  rolled  upon  a  reel  so  that  it  may  again  coU  up  iu 
thv  sac,  seems  the  most  convenient  in  many  ways,  and  if  too  much  be  not 
introt)uce<]  it  is  not  likely  to  cause  any  irritation  In  the  sac.  Horsehair  atul 
catgut  are  lejts  niuhr  eontrol,  and  nmy  t  fhruugh  the  mi>uth  of  thv 

into  the  mam  trunk,  although  wj  far  .  -^  been  no  evidence  of  emboliam 

following  their  use.  Thti  trmtment  is  proi>ably  useless  after  the  aneurism  ha« 
become  dit!usi»d  by  the  yielding  of  its  sac. 
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Banrell  in  one  case  of  aortic  aDCurism  combined  electrolysis  with  the 
introdaction  of  steel  wire.  Ten  feet  of  fine  steel  wire  were  passed  into  the  sac 
throagh  a  hollow  needle  made  of  ivory.  The  wire  was  then  connected  with 
the  positive  pole  of  a  battery,  the  negative  being  applied  to  the  skin  of 
the  back.  Some  consolidation  followed  the  operation,  but  the  patient  died  on 
the  ninth  day  from  rapture  of  the  sac.  A  considerable  amount  of  firm  colour- 
lev  ck)i  was  fonnd  adhering  to  the  wire,  but  what  part  electrolysis  took  in  its 
production  is  donbtfiil. 

Acupuncture   with  very  fine  needles  has  been    performed    with  some 

benefit  in  a  few  cases,  and  if  carefully  carried  out,  can  hardly  be  productive 

of  any  injury.     It  was  first  suggested  by  Velpeau,    and   practised  without 

iQooefli  by  Dunville  and  Agnew.     In  this  way  Marshall  obtained  some  con- 

fohdation  in  more  than  one  case  of  aortic  aneurism.     Heath  adopted  the  same 

treatment  in  a  case  of  subclavian  aneurism  in  University  College  Hospital 

after  he  had  unsuccessfully  amputated  at  the  shoulder-joint.    Six  fine  needles 

vere  introduced  into  the  sac  in  such  a  way  as  to  cross  each  other,  and  were 

left  in  for  four  days,  at  the   end  of  which  time  the    tumour   was   much 

finner.    The  patient  died  about  twelve  days  after  from  causes  unconnected 

with  the  treatment,  and  a  considerable  amount  of  firm  clot  was  found  in  the 

tac.    This  treatment  seems  worthy  of  further  trial  in  otherwise  hopeless  cases 

at  a  sabfititnte  for  galvano-puncture.    The  smallest  sewing  needles  with  heads 

made  of  sealing-wax  may  be  used,  as  in  Heath's  case  ;  or  better  still,  the  fine 

pins  known  as  entomological  pins,  which  should  be  gilded.    They  may  be  left 

in  for  fn*m  four  to  five  days,  and  should  be  covered  with  some  simple  antiseptic 

dressing  to  diminish  the  risk  of  ulceration.     After  they  are  removed  the  punc- 

COTes  must  be  covered  with  collodion. 

Macewen  has  employed  acupuncture  in  the  following  way.  One  or  more  fine 
needles,  long  enough  to  reach  across  the  sac,  are  introduced  and  are  left  in  for 
twenty-four  or  thirty-six  hours,  during  which  time  the  position  of  the  point  of 
the  pin  is  frequently  shifted,  so  that  it  may  come  in  contact  with  diflTerent 
pttts  of  the  inner  surface  of  the  sac.  The  treatment  usually  needs  repetition 
and  no  anaesthetic  is  required  :  antiseptic  precautions  must  be  observed. 

Macewen  has  recorded  four  cases  in  which  this  method  was  adopted.  The 
fint  case  was  an  aortic  aneurism,  which  ended  fatally  by  its  pressure  on  the 
tTKrhea  a  month  after  the  treatment  was  commenced  ;  pins  had  been  intro- 
duced on  seven  occasions,  and  at  the  post-mortem  the  sac  was  found  to  be  two- 
thirds  filled  with  white,  firm,  laminated  thrombus.  The  second  case  was 
a  knre  femoral  aneurism  which  was  cured  by  this  method  combined  with 
conapression  of  the  common  iliac  artery  for  two  hours,  after  compression 
ak>iie  a  fortnight  previously  had  failed.  In  the  third  case  an  aneurism 
iA  the  upper  jmrt  of  the  abdominal  aorta  was  cured  after  acupuncture  had 
been  used  on  three  occasions.  The  relations  of  the  stomach  and  intestines 
u>  the  surface  of  the  sac  were  first  determined  by  inflating  them  with  gas. 
The  patient  was  in  good  health  two  and  a  half  years  after  the  treatment. 
The  fourth  case  was  one  of  intrathoracic  aneurism  projecting  above  the 
daricle  and  probably  involving  the  left  subclavian  ;  it  was  accompanied  by 
edema,  pain  and  loss  of  power  in  the  left  arm.  Acupuncture  was  performed 
fcor  times  in  a  month,  and  on  fi\Q  occasions  four  months  later.  The  iraprove- 
iitf-nt  was  gradual,  and  twenty-two  months  after  the  treatment  was  commenced 
the  patient  was  performing  her  ordinary  duties,  the  use  of  the  arm  being 
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restored.    The  anenrism  conid  be  felt  as  a  hard  mass  by  dipping  the  fingers 
behind  the  clavicle. 


ABTXRIO-'VlBNOnS    ANZURIBMB. 

Pretcmatoral  commnnication  between  arteries  and  veins,  though  usually  the 
result  of  wounds,  occasionally  happens  from  disease  ;  ulceration  taking  place 
l)etween  the  vessels,  and  thus  causing  an  opening  from  one  into  the  other. 
When  such  communications  arc  of  traumatic  origin,  they  may,  as  has  already 
been  stated,  constitute  either  an  Aneitrismal  Varix  or  a  Varicose  Aneurism. 
As  the  result  of  disease,  aneurismal  varix  only  can  occur,  varicose  anenrism 
never  happening  except  as  a  consequence  of  wound.  Tliese  spontaneous 
communications  have  been  met  with  between  the  aorta  and  the  vena  cava, 
and  between  the  iliac,  femoral,  carotid,  and  subclavian  arteries  and  their 
accompanying  veins.  In  nature,  symptoms,  course,  and  treatment  they  so 
closely  resemble  traumatic  aneurismal  varix,  described  at  Vol.  I.,  p.  470,  that 
their  consideration  need  not  detain  us  here. 
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SPECIAL    ANEURISMS. 
CHAPTER    XLIV. 


ANEURISMS  OF  THE  THORAX,  HEAD  AND  XECK,  AND  UPPER 

EXTREMITY. 

ANZUBISM    OF    THB    THORAOIO    AORTA. 

S\TfPT0M8. — The  symptoms  of  intrathoracic  Aortic  Aneurism  are  of  two 
kinds :  auscultatory  and  ratianaL 

The  Auscultatory  Signs  vary  greatly  in  distinctness,  and  may  even  be 
wantiDg.  In  some  cases,  more  especially  in  fusiform  aneurisms,  they  are  very 
marked  almost  from  the  first ;  in  others,  especially  in  sacculated  aneurisms, 
they  may  be  absent  throughout.  They  consist  in  murmurs  of  various  kinds 
and  degrees  of  intensity — bellows,  rasping,  or  whizzing  ;  and  in  the  second 
»iand  of  the  heart  being  audible  over  a  greater  space  than  normal.  At  the 
nme  time  there  may  be  dulness  on  percussion.  These  various  signs  may  often 
be  heard  upon  or  to  the  left  side  of  the  spine  more  distinctly  than  at  the 
anterior  part  of  the  chest ;  when  occurring  anteriorly,  they  are  chiefly  met 
with  on  the  right  side. 

The  value  of  the  auscultatory  signs  in  the  diagnosis  of  aneurism  within  the 
chest  is  not  perhaps  so  great  as  in  many  other  thoracic  diseases  in  the  early 
fcages  of  the  affection,  and  in  those  cases  in  which  the  aneurism  continues 
ffmall  and  sacculated  throughout,  or  is  so  deeply  seated  as  not  to  approach  the 
parietes  of  the  chest.  This  is  not  surprising,  when  we  reflect  how  deeply  the 
Mcending  portion  of  the  aorta  and  the  arch  are  situated ;  how  they  are 
covered  in  front  by  the  lungs  and  loose  areolar  tissue,  through  which  sound  is 
with  difficulty  transmitted  ;  and  how  they  are  covered  in  behind  by  the  spiue 
and  its  muscles.  When,  in  addition  to  this,  it  is  borne  in  mind  that 
aneurisms  of  the  arch  often  prove  fatal  by  rupture  before  they  have  attained 
a  fdze  greater  than  that  of  a  walnut  or  a  pigeon's  egg,  and  thus  are  incapable 
af  fomishing  a  murmur  of  any  very  marked  kind,  it  can  easily  be  understood 
that  the  value  of  auscultation  is  but  small  in  many  cases  of  thoracic 
aneurism. 

The  Rational  Signs  of  intrathoracic  aortic  aneurism  are  of  three  kinds  : — 
PresHire-Effects  ;  Pulsation  ;  and  Tumour. 

Fraaanre-Effects  may  be  exercised  on  any  of  the  contiguous  structures ; 
and  a  glance  at  the  anatomical  relations  of  the  thoracic  aorta,  more  particularly 
the  arch,  will  enable  the  Surgeon  to  judge  of  their  complexity  and  importance. 
They  will  necessarily  vary  according  to  the  size  of  the  aneurism  and  the 


portion  of  the  aorta  affected  by  it ;  more  aocording  to  tlie  latter  than  to  the 
former  condition.     When  the  aneurism  arJRes  from  the  root  of  thr  twrta^  and 
more  e8j»eeia)ly  when  it  is  intraporicai'dial,  it  is  usually  of  small  size,  and  iu 
preSBore-effects  will  be  little  obvious.     When  the  aneurism  aria*?s  from  the 
trrmtJtation  of  thr  nrrh,  or  the  detttftiding  notfa,  il  may  often  attain  a  coiwider- 
able  development  without  oauairij^  any  x^ry  *ihviouB  pressun'-effecta.    Aneoriinili 
that  are  situated  taVthi  the  comaviifj  of  t/tf  arrh  neix^ssanly  );\\{:  rise  to  rerrj 
eerere  elfects,  by  the  compixiaaiou  they  must  exercise  upon  some  one  or  other  1 
of  tJh!  very  im)>ortant  structures  that  ai*e  included  within  the  aortic  im:h*| 
Wlien   the  anhrior  fHtrt  of  the  aorta  ifi  niTected,  the  aneurism   may  attain   ill 
very  considerable  btilk.  even  cominj^  forward  so  as  to  project  and  pulsate  | 
between  the  intercostal  spaces,  without  any  very  noticealde  pressure-eflfectftj 
being  induced;  hut  when  the;w*- 
iufwr  wall  of  tfts  arifry  is  the  aeat 
of  the  disease,  severe  symptoms 
are   caused    by  the   compression 
of  the  structures  lying  contigu* 
ous  to  the  artery  and  erosion  of 
the  vertebrte  (Fip.   4C7,  46H}. 
When  the  upper  part  of  tfui  aortic 
arch  is  the  seat  of  aneurism,  a 


Pig.  4tf7,— ICrvMioti  of  IntrrverU'bOt 
^UlHiliific*  Ifjt  *  amMU  AiiPfifiiiti  ur  tl^ 


pt*culittr  train  of  cerebral  iymptoms,  such  »w  vertijru,  low^nstbilily,  or  defective 
vision,  may  be  induced  by  its  interference  witli  the  lirculation  throajrh  thfi 
carotids. 

The  preaitire-eflV*cts  that  need  chiefly  enjjage  oar  attention  are  : — 1,  Pain, 
t,  \)y9.\\MiV\\ ;  -1,  Dysjihaf^ia  ;  and  1,  (Kdema, 

K  Faia  ^^  usually  one  of  the  earliest  svmptomH  of  intmthomcic  anetirii 
and  is   lh?c|nently  of  j^^t  value  from  a  diajrntMKtifr  point  of  view,  as  It  ii 
often  m<^t  marked  when   the  other  nymj4f»m*  att*  Jesiiit  develoj)ed.     It  ill 
genenilly  more  severe  in  sacculated  than  in  fii^ifomi  aneurisms,  und  when  tbaJ 
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porterior  lather  than  the  anterior  aspect  of  the  vessel  is  the  seat  of  disease. 
The  pain  is  of  two  distinct  kinds.  The  first  kind  is  lancinating,  intermittent, 
tod  neuralgic  in  its  character,  evidently  dependent  upon  pressure  on  adjacent 
nerves.  This  pain  is  seated  chieflj  on  the  left  side,  and  shoots  up  the  side  of 
the  bead  and  fieu^e,  down  the  arm  to  the  elhow,  along  the  intercosto-humeral 
nerre,  throngh  the  chest,  or  between  the  scapulae.  The  second  form  of  pain 
ocean  Qsnallj  at  a  later  stage  of  the  disease,  is  continuous,  and  of  a  boring, 
or  boming  character.  It  seems  to  depend  upon  the  perforation  of  the 
times,  more  especially  the  bones,  and  occurs  chiefly  on  the  right  side  of  the 
chesti 

i.  SijspiBtta  is  of  very  frequent  occurrence  in  intrathoracic  aneurism  ;  in 
ill  probability  it  is  more  uniformly  met  with  than  any  other  single  symptom. 
It  may  arise  from  five  distinct  con- 
ditioos,  and  its  characters  vary  with 
ite  cause. 

a.  From  direct  pressure  on  the 
traekM.  In  these  cases  the  dyspncea 
»  attended  with  much  wheezing 

coogh,    and    often  with  whistUng 
•unnds  in  the  chest  and  tubular 

respiration,  and  with  slow  expansion 

of  that  cavity.     There  is  usnally 

c^)ect(»Btion    of   thick   tenacious 

mocas.    The  character  of  the  voice 

ii  QDchmnged. 
The  tracheal    stridor    and   the 

voice    aoand   are  heard   with  re- 
markable distinctness  on  applying 

the    stethoscope    over    the    upper 

docaal  yertebne--the  sound  being 

conducted  throngh  the  bones. 
^.  From    direct   pressure    on    a 

bronchus  (Fig.  469).  In  these  cases 

there    are    wheezing    cough,    and 

•ome     degree     of     expectoration, 

with     perhaps    diminished    respi- 

mtory  murmur  on  the  side  affected, 

lad  puerile  respiration  in  the  opposite  lung,  as  was  pointed  out  by  Stokes. 
7.  From  pressure  upon  the  lung.     In  these  cases  the  respiration  is  compara- 

UTely  little  interfered  with,  the  spongy  tissue  of  the  lung  accommodating 

icaelf  and  yielding  to  the  pressure  of  the  tumour.     After  a  time  the  lung 

tame  will  become  incorporated  with  the  wall  of  the  sac  ;   and  then  more 

crioos  difficulty  in  breathing,  with  haemoptysis,  will  supervene. 
a.  Dyspnoea  is  very  commonly  induced  by  irritation,  compression,  or  stretch- 

m  of  the  left  pneumogasiric  and  recurrent  laryngeal  nerves,  by  the  pressure  of 

tke  tnmoar.     In  these  cases  the  muscles  that  are  supplied  by  the  left  recurrent 

krrngeal  nerve  may  be  paralysed,  whilst  in  some  cases  spasm,  accompanied 

by  argent  dyspnoea,  occurs  from  irritation  of  the  nerve  before  it  is  pressed 
ipon  snfficiently  to  cause  paralysis. 
If  all  the  muscles  supplied  by  one  recurrent  laryngeal  nerve  are  paralysed 


Pig.  4rtO.— AneuriKin  of  Arch  of  Aorta,  of  the  size  of 
an  almond,  «j>rinjdng  from  below  left  Subclavian 
Artery,  and  burnting  into  left  BrunchuH. 
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the  aflbcted  Tocal  oord  is  iBimovable  and  larjngoscoptc  examitiation  will  show 
tltat  it  aaiumefi  the  **  cadaveric  fKwitioa  ** — that  ia,  midway  between  the  posi- 
tions of  phonation  and  fall  inspiration.  The  voice  is  genemlljr  weak  and 
boanie,  but  there  is  no  dyspncea. 

If  both  the  recurrent  laryngeal  nerves  are  piinilysed,  both  the  vocal  cordt 
issunie  the  pOHitiou  above  described.      Those  acta,  snch  as  phoiialinn  an 
coughing,  which  require  approximation  t>f  the  eords,  are  therefore  imposstbl 
Dyspna?a  may  still  be  altogether  absent. 

In  many  cases  of  pressure  upon  the  recnrrent  laryngeal  nerve  all  the  musolei 
supplied  by  it  do  not  snuffer  equally.  Under  these  circurastanc^es  it  is  the 
crk^-itryttmiik^u  jfo^liciis  muscle  that  is  chiefly  affected,  and  m  this  is  the 
prmcipal  alnhict^jr  of  the  vocal  cord  the  latter  is  drawn  inwards  by  the 
unopposed  adductors  into  a  position  of  phonation.  In  adults  this  unilaternl 
abductor  paralysis  is  often  unattended  with  any  alteration  in  the  voice  or  withJ 
difRcnlty  of  breathinj^,  and  thus  hj«  8emon,  writin^^  in  Heath's  [>ictionary  oP 
Practical  Surgery,  remarks,  **  the  important  laryuffeal  lesion  jifeitent,  whichJ 
may  hn;  of  the  greatest  importance  for  the  correct  diagnosis  of  tlie  whole  eaae, 
will  entirely  es<:ape  notice,  unless  a  rule  Ijc  made  to  examine  the  hvryox  in  all 
cases  in  which  lesions  of  tfie  laryngeal  nerves  could  occur,  whether  there  hw 
symptoms  iKjinting  to  the  larynx  (ir  not."  If  the  |jartial  paralysis  be  btlatemi 
— ^thc  abductor  on  each  side  being  chiefly  or  solely  affected — both  cords  ^r^ 
drawn  inwards  so  as  nearly  to  meet  in  the  middle.  Under  these  circumatanoei 
the  voice  may  still  be  unchanged,  but  there  will  be  inspirtUory  stridor  and  % 
varying  degree  of  dyspnoea.  J 

M  a  nilo  the  paralysis  of  the  larynx,  i-esulting  from  the  pressure  of  an  iia||id 
aneurism  upon  the  left  pneumogastric,  is  unilateral.  This  is  invariably  l^H 
the  case  of  the  rt^curn^nt  luiyugeal  branchy  but  George  Johnson  and  othed 
have  shown  that  pressure  npon  one  pneumogastric  trunk  may  *xMjasianally  kaa 
to  paralysis  of  both  sidea  of  the  larynx,  either  partial  or  complete*  j 

The  laryngeal  symptoms  are  somettmea  ao  much  more  prominent  thflUM 
of  the  other  signs  of  intratliuracic  aneurism,  and  so  closely  resemble  chroo^H 
even  acute  laryngitits,  with  impending  asphyxia,  that  there  are  not  a  few  ossof 
on  reconl  in  which  Surgeons  have  performed  tracheotomy,  on  the  suppositio« 
that  they  had  to  do  with  oaaea  of  pure  and  uncomplicated  laryngeal  diMstM  i 
and  in  other  instances  this  operation  has  been  performed  with  a  view  of  pttM 
longing  life,  even  when  the  dept/ndence  of  the  laryngeal  spasm  on  aneunsm  m 
the  aorta  has  been  r^u>gnized.  1 

€.  UyspnoBa  may  lie  dependent  on  cmiprumn  of  thf  puhnmarf  rem  by  tlia 
aneurismal  tumour.  In  cases  of  this  kind  tbcR^  would  be  considerable  UvtdtM 
of  Kurfac^,  and  signs  of  pulmonary  congestion.  j 

The  dyspnoea  of  intrathoracic  aneurism  will  often  be  sudicienUy  intenjic  \M 
wawion  death*  It  njay  l>e  mistaken  for  ordinary  asthma  ;  but  th**  diagnoa 
cau  usually  be  maiJe,  by  oliserving  that  in  aneurism  the  paroxysms  of  dyspooa 
often  come  on  in  the  day  as  well  as  at  night,  and  are  greatly  increased  )A 
change  of  position,  us  by  placing  tlie  pationt  either  upright  or  recumbent,  Ihi 
tumour  thus  KhifHug  it«  pnint  of  pnassare^  It  is,  as  B4*llingham  hai  [>ointeJ 
outi  not  in  ric  changes,  and  is  ^ncrally  ossoeiiUMl  will 

laxTiigeal  si  -  ^n  such  symptoms  as  thcfic  arc  issociftted  will 

pain  and  dysphagia,  they  |K>int  very  strongly,  even  in  absence  of  all  ansooltil 
tory  signSt  to  the  pm»enoc  of  an  aneuriamal  tnninur.  J 
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Anairisms  ritaated  within  the  concavity  or  springing  from  the  posterior 
pirts  of  the  aortic  arch  are  those  which,  either  directly  by  their  pressure 
OQ  the  air-tnbes  or  the  pulmonary  yeins,  or  indirectly  by  the  influence 
they  exercise  on  the  recurrent  laryngeal  nerve,  are  chiefly  associated  with 
djipiKBa. 

3.  QyspliAgia  is  a  symptom  of  sufiiciently frequent  occurrence  in  aneurisms 
of  the  thoracic  aorta.  It  seldom  occurs,  however,  in  the  earlier  stages  of  the 
dimae,  or  when  the  aneurism  is  small,  and  hence  is  of  much  less  diagnostic 
Tibe  than  dyspnoea.  When,  however,  it  is  associated  with  that  symptom, 
the  combination  becomes  important ;  as  the  co-existence  of  the  two  conditions 
clearly  points  to  the  compression  of  the  oesophagus  and  the  air-tubes  by  a 
tomoar,  which  other  diagnostic  signs  may  prove  to  be  an  aneurism. 

It  is  of  importance  to  bear  in  mind  that  in  some  aneurisms,  especially  ot 
the  descending  thoracic  aorta,  dysphagia  may  be  one  of  the  most  marked 
fiigns.  In  such  cases  as  these,  stricture  of  the  oesophagus  has  erroneously 
been  supposed  to  exist,  and  the  patient  has  even  been  treated  by  the  intro- 
duction of  bougies — ^an  error  of  practice  that  has  terminated  fatally  from 
perforation  of  the  aneurismal  sac,  where  it  projected  against  the  oesophagus. 

The  difficulty  in  deglutition  in  cases  of  compression  of  the  oesophagus  by 
aortic  aneurism,  is  almost  invariably  referred  to  the  episternal  notch.  The 
dysphagia  is  commonly  associated  with  pain,  or  with  the  sensation  of  a  cord 
drawn  tightly  around  the  body. 

4.  OM«n>,  with  more  or  less  lividity  of  the  upper  extremities  and  head  and 
neck,  occasionally  though  rarely  occurs.  It  is  generally  most  marked  on  the 
left  side,  and  arises  from  the  compression  of  the  superior  cava  or  the  innomi- 
nate veins  by  aneurisms  springing  from  the  fore  or  upper  part  of  the  arch. 

Fnlmtion  and  Tamonr,  observable  externally,  are  always  absent  in  the 
carij  stages  of  intrathoracic  aortic  aneurism,  and  very  frequently  continue  so 
to  the  end  ;  indeed,  in  aneurisms  springing  ft'om  the  intrapericardial  aorta  or 
the  concavity  of  the  arch,  death  usually  takes  place,  either  by  rupture  into 
<iBe  of  the  serous  cavities  or  the  air-tube,  or,  by  the  exhaustion  induced  by 
dfipnoea,  long  before  the  aneurism  has  attained  a  sufficient  size  to  be 
recognisable  externally.  There  are,  however,  three  portions  of  the  thoracic 
aorta  which,  when  aflTected  by  aneurism,  yield  external  evidence  by  the 
exktence  of  pulsation  or  tumour  of  the  true  nature  of  the  disease.  These 
ut — ly  the  anterior  aspect  of  the  ascending  aorta;  2,  the  summit  of  the 
arch  ;  and  8,  the  posterior  aspect  of  the  descending  aorta. 

1.  When  the  aneurism  is  situated  on  tfie  anterior  aspect  of  the  ascending  aorta 
md  commencement  of  the  arch,  pulsation  may  be  detected  by  pressure  between 
the  intercostal  spaces  on  the  right  side  of  the  sternum,  and  a  thrill,  as  well  as 
^iatisct  impulse,  may  often  be  felt  over  that  side  of  the  chest,  before  any 
external  tumour  becomes  visible ;  thus  simulating  the  beat  of  the  heart,  in 
addition  and  opposite  to  the  seat  of  tbe  true  cardiac  impulse.  As  the 
anenrism  increases  an  external  tumour  appears,  the  wall  of  the  chest  becoming 
aiaorfoed  and  perforated  opposite  the  point  of  greatest  impulse. 

t.  When  an  aneurism  springs  from  the  summit  of  the  arch,  a  pulsating 
ODDOor  appears  at  the  root  of  the  neck,  behind  or  even  above  the  margin  of 
ihe  sternum,  most  commonly  towards  the  right  side,  and  occasionally  rises 
ao  high  out  of  the  thorax,  and  is  so  distinctly  felt  in  the  neck,  as  to  run  the 
nk  of  being  confounded  with  aneurism  of  the  innominate  or  carotid  artery 
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(Pig*  474,  |i.  17u).  Thiis  error,  which  has  frequentljr  bwn  of»iniiiitted,  and 
which  has  led  to  operations  oo  the  arteries  at  the  rout  of  the  neck»  may  , 
usunlty  be  uvivi*led»  except  in  the  case  of  the  iimoiainate,  by  the  impossibility  J 
of  tmcing  with  the  finger  the  lower  boundary  of  the  tumonr,  and  the  exintenc^  I 
of  distinct  duloess  on  ftenimssion,  ami  possibly  of  imjmlse  or  of  augciiUatory  1 
evidence  of  aneuriftni,  bt4ow  tlie  level  of  tin;  upper  inargiii  of  the  stcrnuuj  ur 
clavicle, 

S,  When  an  aneurism  spring  from  the  itoaim'ujr  ivall  a/  the  descmdinfj  narta, 
a  ptildatiug  tumour  may  gradually  develop  to  one  side  of  the  spine  or  tinder  the  { 
flcapttla^  commoDJy  on  the  loft  side  ;  and  it  may  attain  a  great  size,  fully  as  ' 
hrgfi  as  a  man*8  bead,  U'fure  the  jiatient  ia  desti-oyed  by  the  rupture  of  the 
tumour  extenialty. 

Theatment. — In  the  great  majority  of  aneuriHms  of  the  tlioraeio  norUi 
sai^ical  interference  is  impossible,  and  our  sole  reliance  must  U*  placed  oil 
rest,  diet,  and  the  administration  of  iodide  of  potaastum  (see  p*  1 18). 

Surgical  Treatment  of  iLneurisixi  of  the  Aorfcic  Arck.^ — ^The  idea 
of  treating  aneurism  of  the  aortic  aruh  by  ligature  of  one  or  two  of  the 
main  arteriei*  at  the  roijt  of  the  neck,  originated  in  the  results  of  an  operaiirm 
performed  by  Christopher  Heath  in  1865  for  the  cure  of  a  supposed  innomiuitt4> 
aneorism  by  the  simultaneous  ligature  of  the  right  carotid  and  snbclavtan 
arteries*  The  pitient^  a  woman  of  intemperate  habits,  survived  the  operation 
for  four  years,  apfiearing  for  a  time  to  have  been  benefited  by  it.  On  her  ^ 
death  it  was  found  tliat  the  anenriam  was  not  one  nf  the  innomimite  1>t]l  of 
ilie  ascending  aorta,  and  that  it  had  Ijeen  |>ractically  cQR'd  by  or  aftiT  tlie 
opemtion.  About  the  same  tirm,*  Cockle  was  engaged  in  a  series  of 
obeerrations  on  the  spontaneous  consolidation  of  aneurisms  of  the  aortic  arch; 
he  found  that  in  some  of  these  ca^es  the  h/t  carotid  artery  had  become 
occluded,  and  he  infen'ed  from  this  that  ligature  of  that  vcArtel  might  lie  of  use 
in  the  treatment  of  certain  f^trms  of  aneurism  of  the  lirch.  Tliis  suggest  ion 
was  acted  on  by  Heath,  who,  in  1H72,  tii^l  the  left  c^jirotid  artery  in  a  {mtient 
of  Cockle*8  affected  with  aneurism  of  the  iiscending  and  transfs verse  {»i>rtioiia 
of  the  arch.  The  jmtient  was  h>eneiited  by  the  opemtion.  Heath's  second 
case  proved  fatal  from  nyncopc  ;  in  his  thin!  case  the  aneuriem  appeared  to 
diminish  in  size  for  a  wliile,  but  then  rapidly  increased,  and  the  patient  died 
suddenly  two  tuonths  after  the  operation.  Harwell  has  of*erated  in  two  cmm^ 
in  one  with  ud vantage.  In  the  other,  in  which  the  left  suliclavian  was  alio 
tied,  the  jwUient  ibed,  iipparently  untnftuenrcd  for  good  nr  ill  by  the  opi*riition# 
In  all,  the  operation  appeurs  t^^  have  l>ei'n  done  13  times  lAshurst) — in  six  ] 
cases  with  more  or  less  tieueiit.  In  at  least  four  of  those  esses  the  artery  was 
ligatured  on  the  supposition  that  the  aneurism  was  situated  at  the  root  of 
the  carotid,  when,  in  reality,  it  c»ciupied  the  ardi.  Harwell  states  that,  in  ' 
those  aneuri^uiH  which  spring  from  the  aorta  beyf»nd  the  left,  mirotid,  ligalure 
of  this  vessel  will  do  mon*  harm  than  good,  and  that  the  operation  shnuld  be 
confined  to  iho^t  in  which  the  tumour  appears  on  the  left  «ide,  but  not  far 
from  the  medi?\n  line^and  rises  iotu  the  epistenml  notch  or  under  the  Ml, 
iterno*mastoid.  m 

The  Siiiiultanaoiia  Ufatura  of  the  Bi|fht  Carotid  and  Bight  8aW 
claTiaa  Arteries  fur  aneurtHm  uf  the  m:»rtic  arrh  Inis,  accordinir  u^  Harwell, 
been  done  only  in  thr<t;  omm  f or  ao«^itrism  dtiguosed  us  aortic  Mk^n^  the 
opeiattOQ.     In  some  oHut  t^^iM^.  hk  lIh-  cin*!  n*ff»rred  to  above*  diagnostrd 
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erroneonslj  as  innominate,  but  proving  in  reality  to  be  aortic  aneurism,  it  has 
Abo  been  done.  In  the  three  cases  of  recognised  aortic  aneurism  the  opera- 
tions were  done  by  Barwell,  Lediard,  and  Wyeth.  In  all,  the  ox-aorta  ligature 
was  used,  and  the  patients  lived  15  months,  8^  months,  and  one  year  respec- 
tively after  the  operation  (Barwell).  Wyeth  tied  the  left  subclavian  and 
left  carotid  in  a  case  of  aortic  aneurism,  but  the  patient  died  72  hours  after 
the  operation. 

The  ligature  of  one  or  more  of  the  main  arteries  at  the  root  of  the  neck  for 
the  cure  of  aneurism  of  the  aortic  arch  involves  a  new  principle  in  the  treat- 
ment of  that  disease  :  one  that  differs  in  all  respects  from  that  in  which  the 
cure  of  an  ordinary  external  aneurism  is  eflfected,  viz.,  the  arrest  or  retarda- 
tion of  the  circulation  through  the  sac  so  as  to  facilitate  the  deposit  of 
Imminated  fibrin  or  firm  clot.  In  the  treatment  of  aortic  aneurisms  by  ligature 
of  the  left  carotid  only,  or  by  that  of  the  right  carotid  at  its  root,  and  of  the 
right  subclavian  in  the  third  part  of  its  course,  the  operation  does  not  in  any 
wmj  diminish  or  retard  the  flow  of  blood  through  the  aorta  or  lessen  the  quan- 
titv  sent  into  the  aneurismal  sac.  Moreover,  the  ligature  of  the  artery  by 
interposing  abnormal  resistance  in  the  circulation  would  cause  increased  tension 
in  the  sac  as  well  as  in  the  arteries  generally,  until  the  dilatation  of  the 
anastomosing  vessels  had  relieved  the  obatruction.  Thus  the  very  reverse  of 
what  happens  in  the  Hunterian  or  ordinary  distal  operation  takes  place  when 
one  or  more  of  the  primary  branches  of  the  aortic  arch  are  tied.  It  has  been 
suggested  that  coagulation  in  the  aneurism  may  be  the  result  of  the  direct 
extension  of  the  thrombus  into  it  from  the  point  of  ligature.  Heath  does  not 
accept  this  explanation,  but  suggests  that  an  altered  condition  of  circulation 
throagh  the  sac  may  lead  to  the  deposit  of  laminated  fibrin. 

That  some  benefit  appears  to  have  followed  these  operations  in  a  few  of  the 
cases  is  undoubted ;  but  how  much  of  this  may  fairly  be  attributed  to  the 
diiect  influence  of  the  operation  appears  to  me  to  be  very  uncertain.  For  it 
cannot  be  doubted  that  the  confinement  to  bed  after  the  operation,  and  the 
more  careful  and  regulated  life  that  would  be  led  by  those  who  had  been 
sobjected  to  so  serious  a  procedure,  must  exercise  a  very  beneficial  influence 
upon  any  external  aneurism  ;  and  it  may  fairly  be  a  question  whether  a 
patient,  subjected  to  an  operation  that  would  require  absolute  rest  for  several 
veeks  and  subsequently  necessitate  a  quiet  and  carefully  regulated  life,  would 
not  derive  as  much  benefit  as  the  patients  in  whose  necks  large  arteries  have 
been  tied  for  the  cure  of  aortic  or  even  of  most  innominate  aneurisms  have 
done. 

The  necessity  for  hesitation  in  the  adoption  of  these  operations  for  the  cure 
ftC  aortic  aneurism  appears  to  me  to  be  strengthened  by  the  difficulty,  in  many 
cases,  of  making  a  correct  diagnosis  or  the  exact  seat  of  the  aneurism,  whether 
i;  be  innominate  or  aortic,  or  both,  or,  if  aortic,  from  what  part  of  the  arch  it 
springs  ;  and  also  in  detennining  with  absolute  certainty  whether  a  given 
iatrathoracie  tumour  be  an  aneurism  or  not. 

The  immediate  danger  of  these  operations,  whether  done  for  aortic  or 
iaiKHninate  aneurism,  is  also  very  considerable.  A  very  large  proportion  of 
tbe  patients  so  operated  on  died  within  a  fortnight,  and  in  some  cases  death 
reralted  inmiediately  or  within  a  few  hours  from  the  disturbance  of  the  circu- 
kuoD  through  the  brain  by  the  ligature  of  one  of  the  greater  arteries  springing 
from  the  arch. 
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Another  fact  of  much  importance  that  cannot  be  ignored  in  considering  the 
advisabih^ty  of  subjecting  a  pwitient  with  gQpposed  aortic  anenriBin  to  the 
operation  of  ligature  of  the  carotid  and  subclavian  arteries  is  the  nndoubt«dljr 
very  slow  progreis  and  prolon^^ed  duration  of  many  of  these  aneurisms,  and 
the  }»o(«sihilIty  of  a  spontaneous  cure  in  some.  Patients  with  aortic  aneurisms 
fre<|Ut:ritly  livt;  for  several  yeare  after  tlie  disease  has  been  reco^^uized.  Under 
pri»p(*r  constitutional  treatment  the  seventy  of  the  symptoius  maj  be  greaUjr 
mitigated,  ond  m  all  probability  the  chances  of  cure  would  l>e  about  equal 
tmdcr  the  two  modes  of  treatment — the  strictly  surgical  and  the  medical — 
whilst  speedy  or  sudden  death  would  be  more  likely  to  occur  to  tho«e  sub* 
jected  tu  the  o|)eration. 

Attemjtts  to  obtfu'n  consul idjition  of  the  tumour  by  tlie  intrcnluction  of  coib 
of  iron  wire,  ciitj^ut,  ur  horsehair*  have  not  as  yet  been  attended  with  any  marked 
benefit  to  the  pu^tient  (see  p«  15o). 

The  mode  of  treatment  which  has  been  more  frequently  adopted  than  any 
other  h  galvano-puxLCtur^  ;  and  it  seems  probable  that  in  weiUselecfced  caws 
this  may  be  prcaJuctive  uf  goia],  ur  may  even  occasionally  lead  to  a  cure.  In 
27  cases  of  aortic  aneurism  thus  treated,  which  have  been  collected  by 
John  Duncan,  5  were  cured,  10  relieved,  9  unreb'eved,  and  ^  died.  Exfierienee 
has  shown  that  with  well  insulated  needles  and  a  stntable  battery  there  ii 
scarcely  any  danger  to  life^  and  that  the  o|j€ration,  even  when  it  does  no  grood,' 
doQS  no  haruL  It  has  Wn  applied  in  all  stai^es  uf  the  disease,  from  f 
when  the  tumour  beconit-s  sufhciently  superficial  to  allow  the  safe  intn  i 

of  the  needles,  Ut  the  time  when  it  has  perforated  the  chest-wall,  and  is  on  thaf] 
point  of  bursting.  In  one  of  iHmcan's  cases,  the  life  of  the  patient  wail 
undoubtedly  prolonged  for  nearly  three  months  after  the  time  at  which,  if  lefll 
to  itaelf,  the  aneurism  would  have  burst  ext^*rnal!y.  The  cases  best  suited  for" 
galvano*puncture,  and  in  which  even  a  cun;  may  ocdusionallj  lie  hoped  for,! 
are  tbose  in  which  the  tumour  is  of  slow  growth,  has  not  yet  perfomt^id  the 
cbe«t*wall,  and  in  wliich  it  am  Iw  diagnosed  as  sacculated  and  communicotind 
with  the  aorta  by  a  comparatively  sniail  o|X'iiin>^'.  It  is  impoitant  also  thai 
the  patient's  health  should  not  be  toi»  Uiueh  brokt^n  by  suffering  or  visceral 
diaeane.  When  the  tumour  projecta  llirougli  the  piiu-ittes  of  the  thorax* 
forming  a  secondary  mv  ouUiile,  the  pros^iect  of  cure  is  infinitcsimalfy  small  i 
bat  even  then,  progn*ss  may  Ik*  delayed,  and  much  relief  given  to  the  patient. 
If  the  tumour  have  become  diilused,  as  may  occur  when  it  fminta  in  the  bm*k, 
galvano-puncture  can  only  d«>  harm  by  inen'usintr  iIj*  \m* 

matioQ  and  suppuration  already  existing.     For  the  dtn  t  lonJ 

see  page  147. 

There  is  one  {mint  in  the  treatment  of  some  forms  of  aortic  aneurismJ 
that  falls  more  within  the  province  of  the  8nrgec»n,  and  on  which  hiil 
opinion  may  be  sought.     I  mean  the  advi>  f  opening  tKe  wiadpif%l 

to  relieve  the  patient    from  the  distn.'SS  -  i  by  th»*  laryn^real  SfMunai 

or  paralysis  that  commonly  attends  many  oi  liiese  t*aAcs.      I'he  decinion  ol 
this  question  is  always  an  anxious  one  ;  for  it  must  he  borne  in  mind  thad 
aji  the  disetiMt  whieli  o^^nsions  the  spasm  of  the  larynx  is  inevitably  fatal] 
Igbe  ojH  J y  relief.  1 

V  I^  '  l^*^^^  ill  mind  thai  iimpM 

laryngeal  spasm  is  nireiy,  it  tfvtr,  ih**  <iire<'t  cause  ot  death  in  aortic  aneurism  I 
that,  although  the  |iiitient  may  sulfer  greatly  from  thia  oompticaiion,  be  don 
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no/  die  of  it ;  bat  that  the  ultimate  cause  of  death  is  usually  intrathoracic 

prwBore,  rapture  of   the  sac  internally  or  externally,  or  exhaustion.      The 

operation,  therefore,  would  be  justifiable  in  those  cases  only  in  which  it  could 

be  determined  that  the  spasmodic  dyspnoea  was  purely  laryngeal,  and  was 

not  dependent  on  compression  of  the  air-passages  within  the  chest  by  the 

aneorismal  tumour,  but  simply  on  the  irritation  produced  by  the  implication 

of  the  left  recurrent  laryngeal  nerve.     Such  cases  are  very  rare,  and  neces- 

nrily  moet  difficult  of  accurate  dia^rnosis.     As  the  Surgeon  will  usually  get 

the  credit  of  hanng  killed  the  patient  if  he  be  induced   to  perform  the 

opemtion,  and  the  relief  be  not  immediate  and  great,   I  would  advise  him 

Qot  to  operate  unless  the  diagnosis  be  most  clear,  or  in  circumstances  of 

imminent  death  from  laryngeal  spasm,  with  the  view  of  affording  immediate, 

even  if  it  be  only  temporary,  relief.     If  any  operation  be  done,  it  should 

ctrrtainly  be  laryngotomy,  and  not  tracheotomy. 


ANSURI8M    OF    THX     INNOMINATB    ARTSRY. 

Anenrisms  of  this  artery  are  very  frequently  accompanied  by  dilatation  or 
•ctoal  aneurism  of  the  aorta.  Innominate  aneurisms  may  be  either  of  the 
tubular  or  the  sacculated  kind,  and  usually  give  rise  to  a  train  of  serious  and 
dangerous  symptoms,  from  their  pressure  upon  important  parts  in  their 
nei<:hbourhood.  Indeed,  a  glance  at  the  relations  of  this  artery  will  show  the 
important  ejQTects  that  must  be  produced  by  the  pressure  of  a  tumour  springing 
from  it.  Crossing  it  is  the  left  innominate  vein  ;  to  the  outer  side  are  the 
[om-er  cen'ical  cardiac  branch  of  the  pneumogastric,  the  right  innominate 
x^in^  the  rij^rht  pneumogastric  and  the  pleura  ;  behind  it  and  to  its  inner  side 
H  the  trachea.  An  innominate  aneurism  may  extend  backwards  so  as  to  come 
iniu  relation  with  the  oesophagus,  and  upwards  so  as  to  press  on  the  right 
Twnmnt  laryngeal  nerve. 

Symptoms. — The  general  symptoms  of  an  aneurism  of  the  innominate 
•nery  are  the  existence  of  a  pulaating  tumour  of  a  globular  shape  behind  the 
rirfit  uterno-clavicular  articulation,  attended  with  pain,  and  perhaps  oedema  of 
tih;  right  Hide  of  the  face  and  right  arm,  with  some  difficulty  in  respiration, 
Itrrngeal  rough,  and  dysphagia.  The  tumour  is  usually  soft  and  compressible, 
tiiiJDjr  up  more  or  less  completely  the  hollow  above  the  sternum,  and  even 
rsinfT  a*  high  in  the  neck  as  the  lower  margin  of  the  cricoid  cartilage  ; 
It  poshes  forwards,  first  the  sternal,  and  afterwards  the  clavicular  portion 
of  the  sterno-mastoid  muscle,  and  has  occasionally  been  seen  to  extend  into 
ilie  yCf^ienoT  inferior  triangle  of  the  neck  ;  and,  indeed,  is  generally  mcst 
diMioctly  defined  towards  its  brachial  aspect.  In  some  cases  no  tumour 
fists  into  the  neck,  but  the  sternum,  clavicle,  and  costal  cartilage  of  the  first 
rib,  are  found  to  be  considerably  pushed  forwards.  In  the  space  around  the 
rizfet  gtemo-clavicular  articulation,  and  about  the  upper  part  of  the  sternum, 
liwe  will  be  dulness  on  percussion,  and  marked  pulsation  is  often  felt  in 
to-  finit  intercostal  space.  In  very  many  instances  there  is  no  bruit,  but 
urIt  a  strong  impulse  with  the  hearths  sounds,  as  distinct  as  in  the 
cvdiac  region,  or  even  more  so  ;  but  in  other  cases  there  may  be  t\Qvy 
Tariety  of  bruit. 

Ti  MB  II 16  Tgffarti — The  most  important  symptoms  are  occasioned  perhaps 
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by  the  prcssure-efTeeU  of  the  tumour  opon  the  neighbouring  parte*  affectiDgl 
the  pulse,  the  venous  circulation,  the  ncn^es,  respiration,  and  deglutitioiu 

The  Falsa  is  usually  influenced,  being  much  gmaller  and  feebler  in  th€ ' 
radial  artery  of  the  affected  than  in  that  of  the  sound  side,  and  in  some  ius^tanoes 
being  completely  arrei?ted ;  owing,  doubtless,  to  pressure  on  or  onrlusion  *if  j 
the  subclavian.  The  pulsation  in  the  right  carotid  and  its  brandies  is  itlsai 
frequently  much  less  powerful  than  in  the  opposite  \"eaBeL  Thisse 
CKMomonly  occur  before  any  external  tumour  is  seen  or  can  be  felt,  and  henciJi 
constitute  an  important  element  in  the  early  diagnosis  of  the  disease. 

S&lArgement  of  the  Superficial  Veins  of  the  neck  and  rigla   H|iptr  j 
extremity  is  of  fre^juent  occun*ence,  the  external  jugular  Ijeing  the  vessel  ihiit| 
is  usually  first  evidently  dilated;  at  a  more  advanced  period  the  gn 
subcutaneous  veins  of  the  upper  part  of   the  right  side  of  the  cb' 
become  tortuous   and  form  a  dense  pleius  in   this  situation,  while 
anastomose  with  the  cephalic  and  thoracic  veins  above,  and  the  su|>erfiiu« 
epigastrii*  Ixflow*     As  the  pressure  increust-s,  oedema  eommencefi  in  the  right 
eyelids  and  hand,  and  mny  speedily  extend  to  tht-  whole  of  the  head»  face^i 
arm,  which   become  hard  and  brawny  in  consequence  of  serous  iafiltnii 
In  one  instance  I  have  aeen  the  left  arm  suddenly  become  ccdenuitous,  th 
loft  innominate  vein  being  pressed  upon.     In  these  casc^  the  ey***  become 
staring  and  prominent,  and  the  li[m,  nose,  and  other  features  livid  and  turgii] 
with  blood,  as  well  as  cedematous,  so  as  greatly  to  alter  the  expression  of 
countenance. 

Fain  of  a  dull  aching  character  is  felt  in  the  sihiation  of  the  tumaorj 
from   the  compression   of  the  neighbouring  strtictures.     But   in   the   lat 
Btiges  of  the  disease    the   imtient   often   experiencen  sharji  shcjoting   pel 
reeembling  tho.'^e  of  rheumatism  or  neuinilgi»^  in  the  arm  and  the  aide  of 
head  and  face,  arising  fn»m  prcssua*  upon,  and  irritation  of,  neriea  of 
cervical  and   brachial  plexuses.      Taking  the  course  of  the  ascending 
desrendinsr  filaments  of  the  cervical  plexus,  the  pain  shoots  up  the  side  of 
head  and  neck,  and  over  the  shoulder  and  upper  part  of  the  chest ;  or.  It 
pressure  u|Ktn  the  bmchial  plexus,  it  radiates  down  the  hand  and  arm,  . 
usually  esjiecially  severe  about  the  cUkiw  and  fingers.     The  mtrsiuilur  pon 
the  right  ann  alsrj  commonly  becomes  inipaiR'd.     Persistent  dilatation  of 
Teesels,  with  sweating  of  one  eide  of  the  face,  occasioually  occurs  from  pi 
on  the  fympathetic, 

ByvpnoBia  is  of  veiy  common  occurrence,  and  of  very  varvini^  ilt 
inteuBiiv,  from  slight  dilFiculty  in  breathing  up  t<»  fatal  a^pliyxia. 
proceed  either  from  compression  of  the  rt^^urrent  nerve^  or  from  prtsani 
the  trachea.     When  it  depends  on  the  former  condition,  the  voice  ta  bo 
husky,  or  whispering ;  and  there  is  a  dry,  croupy,  and  paroxysmal 
U'i     "  inied  by  ^  nf  thin  ft'oUiy  mucus*     Iniheae< 

af[  right  h-  will  bt*  fnund  U)  be  stretched  otl^] 

greatly  ejongated  by  thu  pressiia-  of  the  tumour  (Fig.  47«»).    Compre»io«  of  i 
trachea,  which  bectimes  flattened  and  curved  over  to  the  left  side  by  the  ; 
imsion  of  the  tum<rur,  {«  a  common  cauise  of  dyspncua^  and  is  not  unfrequ 
a«^  '        "    p!t*»iore  on  the  r   nerve.    More  rarely  by  far, 

riu  iH  compreaaed  by  ti  iou  of  the  tumour  downwards. 

Z^jvpluigim  is  of  suflloiently  fre<^uenc  occurrence',  and  varies  fVotn  sligl 
uoeaaine^  in  deglutition  to  an  impossibility  of  swallowing  anything  exo 
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flaidk  I  have  never  seen  it  occar  without  having  been  preceded  bj  dyspnoea  ; 
and,  in  every  instance  that  has  fallen  under  my  observation,  it  has  been  asso- 
ciated with  laryngeal  dyspnoea.  The  coincidence  of  these  two  symptoms  is 
readily  explained  by  the  anatomy  of  the  parts ;  the  recurrent  nerve,  lying 
between  the  sac  and  oesophagus,  must  suffer  compression  before  the  mucous 
cuial  can  be  interfered  with. 

Proonosis. — The  prognosis  of  innominate  aneurism  is  in  the  highest 
degree  unfavourable,  though  the  disease  frequently  does  not  run  a  rapid  course. 
If  it  extend  upwards  and  outwards,  the  tumour  may  attain  a  very  large  size 
before  any  very  important  organ  or  part  is  implicated  ;  but  if  it  press  back- 
wards and  inwards,  it  may  prove  fatal  at  an  early  period.    I  know  of  only  one 

cate  of  spontaneous  cure  (reported  by  J.  Ogle),  and  but  few  instances  in  which 

rapcore  of  the  sac  has  taken  place.    The  most  frequent  cause  of  death  is 

asphyxia,  from    spasmodic    closure  or 

parmlysis  of  the  larynx  induced  by  pres- 

mvt  on  the  recurrent  nerve ;  or  from 

preflsore  on  the  trachea. 

DiAGXOSia — The  diagnosis  of  in- 
nominate aneurism  is  usually  suffici- 
ently easy,  if  attention  be  paid  to  the 

fjinptoms  that  have  just  been  detailed. 

Bat  at  times  the  difficulty  is  so  great 

ac  to  baffle  the  most  sagacious  Physicians 

and  most  experienced  Surgeons ;  that 

which  has  during  life  been  considered 

to  be  an  aneurism  of  the  innominate 

artery,  having,  after  death,  proved  to 

be  one  of  the  summit  of  the  aortic  arch 

riaiag  np  into  the  root  of  the  neck 

behind   the    right    sterno-mastoid,   or 

overlapping  the  innominate  trunk.  The 

taak  of  overcomin<r  this  difficulty  in 

(li^nosis  must  be  left  to  the  skill  of  the 

Txtrgeon.     But  it  is  impossible  to  over- 

tiCimate  its  importance,  when  the  question  of  ligaturing  the  arteries  at  the 
^00:  of  the  neck  for  a  supposed  innominate  aneurism  is  considered  ;  for,  in 
A  least  three  cases  in  which  this  operation  has  been  done,  the  arch  of  the 
«ifxa  has  been  found  to  be  the  seat  of  disease,  the  innominate  in  two  of  the 
cues  being  unaffected  ))y  aneurism.  I  am  acquainted  also  with  a  fourth  casr, 
m  which  the  operation  was  commenced,  but  was  abandoned,  as  the  subclavian 
Q&old  not  be  reached  ;  the  patient  dying  a  few  days  afterwards,  the  aneurism  was 
(wad  to  be  aortic,  rising  up  into  the  root  of  the  neck,  the  innominate  being  sound. 
TaEATMEKT. — There  are  several  instances  on  record  in  which  a  properly 
Modncted  course  of  constitutional  treatment  has  cured  the  patient :  thus  a 
CMS  of  Luke's  was  jKniianently  cured  by  small  and  repeated  i>leedings,  con- 
joiiied  with  the  administration  of  digitalis.  In  connexion  with  such  treat- 
aent,  distal  pressure  may  be  employed,  as  in  a  case  that  derived  benelit  from 
thifi  plan  in  Syme's  hands. 

In  aneurism  of  the  innominate,  the  vessel  is  so  short,  and  the  sac  so  situated, 
tkt  it  is  impossible  to  attempt  to  apply  a  ligature  on  the  cardiac  side  of  the 

H  2 


FiK.  470.— Aneurism  df  the  Innoiniuate  Artory 
oomiu-eKsing  aud  stretching  tho  Ki-cnrront  La- 
ryngeal Nehe,  and  inwhing  the  Trachea  to  the 
Left  Side.    (Back  View.) 
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tumour.  AMiat  resource,  then,  does  sur^erj  ofter  in  these  cases  beyond  the 
employment  of  constitutional  and  dietetic  means  ?  If  these  measures  fail  in 
arresting^  the  disease,  our  rhoice  must  h'e  lietween  leavinpj  the  patient  to  his 
fate,  or  having:  recourse  to  the  application  of  the  lifjature  on  the  distal  side  of 
the  tumour.  On  looking  at  the  innominate  artery  with  reference  to  the  distal 
operation,  we  are  struck  by  two  peculiarities  in  the  vessel,  which  must  neces- 
sarily modify  to  a  considerable  extent  not  only  the  seat  of  the  o]>eration,  but 
the  principle  on  which  it  is  conducted.  The  first  peculijirity  is  the  shorcness 
of  the  trunk,  which  makes  it  impossible  to  apply  the  ligature  to  the  vemeX 
itself,  but  renders  it  necessary  to  tie  one  or  both  of  its  terminal  branches. 
The  other  jjeculiarity  is,  that  in  no  circumstances  can  these  vesseU  be  so 
ligatured  as  to  arrest  the  whole  of  the  blood  sent  into  the  artery ;  for, 
although  the  circulation  through  the  carotid  may  be  entirely  stopped,  yet  it 
is  imposiiible,  from  the  seat  and  extent  of  the  disease,  to  tie  the  subclavian 
at  any  point  except  l)eyond  the  scaleni ;  hence  that  blood  which  is  destined  for 
the  supply  of  the  branches  of  this  vessel — the  vertebral,  the  thyroid  axis,  the 
internal  mammary,  and  the  superior  intercostal — must  continue  to  pass  through 
the  sac.  Three  distinct  modifications  of  the  distal  operation  have  been  pro- 
posed and  resorted  to  for  the  cure  of  aneurisms  in  this  situation  :  1.  Ligature 
of  the  Subclavian  alone :  2.  Ligature  of  the  Carotid  alone  :  and  8.  Ligature 
of  both  vessels  with  an  interval  of  greater  or  less  extent. 

1.  Ligature  of  the  Subclavian  only  (Fig.  471  j  has  been  practiticd 
by  Dupuytren,  AVardrop,  Laugier,  Broca,  and  others.  Dupuytren's  nnd 
Laugier's  cases  were  soon  fatal,  and  Broca's  exix^rienced  no  relief  and  died  in 
six  months.  In  AVardrop's  case  the  tumour  diminished  and  the  patient  survived 
for  two  years.  This  partial  success  may  fairly  be  attributed  in  a  great 
measure  to  the  accident  of  the  carotid  having  been  occluded  by  the  disease. 
The  results  of  this  practice  have  certainly  not  been  sufficiently  favourable  to 
justify  the  Surgeon  in  repeating  an  attempt  of  this  kind,  opiX)6ed  as  it  is  to 
the  known  j)rinciples  on  which  the  distal  operation  effects  a  cure.  For,  sup- 
|)osing  as  we  may  safely  do,  with  AVardrop,  that  only  one-third  of  the  blood 
that  is  sent  into  the  innominate  finds  its  way  through  the  third  part  of  the 
subclavian,  the  remainder  being  destined  for  its  branches  and  the  carotid 
in  equal  proportions,  what  fact  can  Ije  adduced  or  principle  laid  down  from 
which  we  can  expect  to  obtain  the  cure  of  an  aneurism  in  close  proximity  to 
the  heart,  by  cutting  off  for  a  short  time  only  so  small  a  proportion  as  one- 
third  of  the  supply  of  blood  sent  into  it  ?  As  soon  as  the  collateral  vesaeli 
have  dilated,  the  flow  of  blood  through  the  artery  will  be  the  same  as  before 
the  operation,  as  the  supply  of  blood  to  the  upper  limb  is  maintained  by  meant 
of  the  anastomoses  of  the  branches  of  the  first  and  second  part  of  the  sub- 
clavian with  those  of  the  axillary  artery. 

2.  Ligature  of  the  Carotid  oxily  (Fig.  472,  p.  ir>r>)  for  innominate 
aneurism  was  first  jwrforme*!  by  Evans  in  182s.  The  tumour  diminished  for 
a  few  days  after  the  operation,  but  at  the  end  of  seven  days  inflammation  of 
the  sac  set  in,  followed  by  obliteration  of  the  arteries  of  the  right  ann  and  the 
branches  of  the  carotid.  At  the  end  of  a  year  a  tumour  still  existed,  with 
constant  pulsation.  Next  year  the  sac  suppurated,  and  discharged  much  put. 
Since  that  time  the  0|)eration  has  been  repeated  by  Mott,  Aston  Key,  Fergnt- 
son,  Hutchinson,  Pirogoff,  and  many  others,  amounting  in  all  to  about  thir^ 
raoes.     In  only  one  case,  that  operated  on  by  Evans,  does  the  diteate  appear 
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10  have  been  materially  relieved  ;  and  in  that  instance  the  good  effects  can 
hardiv  be  attribnted  to  the  operation,  but  must  rather  be  looked  upon  as  the 
reaak  of  suppuration  of  the  sac  and  consequent  obliteration  of  the  arteries 
of  the  arm  and  head  of  the  affected  side.  Key's  patient  died  in  consequence 
of  the  lefk  carotid  becoming  occluded  and  the  brain  being  deprived  of  its 
proper  sapply  of  blood  ;  and  in  several  other  cases  death  is  referred  to 
hemiplegia  and  other  cerebral  diseases. 

S.  The  Carotid  and  Subclavian  Arteries  (Fig.  -478)  were  tied  simul- 
taoeonslj  for  the  relief  of  innominate  aneurism  for  the  first  time  bj  Eossi  in 
1843«  bofc  there  is  some  doubt  as  to  the  part  of  the  artery  to  which  the  ligature 
\  applied.  Since  that  time  Winslow  of  Baltimore  has  collected  thirty-three 
Id  which  this  operation  has  been  performed  ;  this  includes  the  cases 
collecfod  by  Holmes,  Wycth,  Rosenstern,  and  Barwcll.     Of  these  34  cases 


Fiit.  471.— IiinoininatP 
Aaearbrn  :  Ligature  of 
th^  dobcUvUn  only. 


FIr.  47'2.— Iniiominatr 
Aneurism  :  Ligature  of 
the  Carotid  only. 


Ki^'.  A~,'.\.  —  Intmtniimte 
AiieuriKiu  :  l<.igature  of  the 
Snhclavian  aiul  ('an»ti«.l. 


Zi  recovered  from  the  operation.  Four  of  these  died  after  periods  varyinir 
firaiD  two  to  six  months  from  causes  directly  connected  with  the  aneurism — 
two  from  rupture  of  the  sac,  one  from  haemorrhage  from  the  trachea,  and 
COB  from  dyspnoea.  In  five  cases  the  effect  of  the  operation  is  not  stated. 
One  case  is  merely  stated  to  have  been  improved  and  another  not  ciired.  Of 
the  remaining  11  cases  which  recovered,  2  were  still  alive  and  well  when  last 
ccn  :  5  seemed  to  be  cured  or  were  improved  after  periods  varying  from  six 
Bonths  to  3  years.  Little's  case  lived  three  and  a  half  years,  dying  at  last  of 
pieohjj  ;  the  aneurism  was  practically  cured.  One  of  BarwclTs  eases  died 
ifter  twenty  months  of  bronchitis,  another  after  3  months  from  the  same 
and  Stimson's  cases  after  twenty-one  mcmths  of  i)hthisis  ;  in  all  of 
the  aneurism  was  practically  cured.  Of  the  12  fatal  cases  four  died 
L-QUi  luemorrhage,  two  from  rupture  of  the  sac,  two  from  asphyxia,  one  from 
coefaral  anaemia,  one  from  exhaustion,  one  from  shock,  and  one  from  the 
aaaitheiic. 
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The  carotid  and  gubolarian  have  also  lieen  tied  codsclu Lively  at  intervals 
varying  from  two  years  to  one  moutli,  in  six  cases,  by  Fearu»  Wickham, 
iltti:2'uiji:ne,  Mutt,  Bickersteth,  nnd  Adams  and  Treves.  In  all  caaea  the 
CiiroLid  \sm  tied  first.  In  Feiirn'«  case  two  years  elapsed  lietween  the  opera- 
tions, and  the  patient  died  four  months  after  the  sulKjlavian  was  tied.  <rf 
pleurisy.  T!ie  aneurism  was  fuuud  to  be  consolidated,  with  the  exceptioa  of 
a  rhannel  leading  f(j  the  subclavian.  In  Wickham'a  case  relief  followed  the 
ligatortrof  the  carotid,  but  symptomg  soon  retumed,  and  the  subclavian  wa« 
tied  ab<jut  six  weeks  afterwards,  Init  without  etlect,  the  patient  dyin^  in  tvo 
and  a-haff  months  from  rupture  of  the  sac.  In  MoLt*g  vvist*  a  practical  i 
resulted^  the  patient  dying  of  phthisis  three  years  after  the  second  oper 
In  Adams  and  Treves *s  case  the  aneurism  was  consolidated,  but  death 
place  108  days  after  the  second  operation  from  rupture  of  the  sac 
aortic  aneurism.  In  the  remaining  cases  no  benelit  was  derived  from 
opt*mtion. 

A  summary  of  the  caaes  of  aneurism  of  the  innominate,  in  which  the  opemtioa 
of  ligaturing  one  or  both  arteries  bfyond  the  sac  has  been  performed,  ha%niag 
thus  been  given,  the  question  arises  whether  these  operations,  i»r  any  of  theaitj 
should  retain  a  plnci-  in  sur<^ery.  This  question  may  bt^  examined  from  twel 
points  of  view  :  1,  As  to  the  principle  on  which  these  ojjerationa  are  performed?! 
and  2.  As  to  their  results  in  practice.  For  the  success  of  the  distal  operatioiij 
it  is  re<]uisite  that  there  be  no  branch  given  off,  either  from  the  sac  or  betweeiu 
it  and  the  lij^ature  ;  ur  that  the  current  of  biood  through  the  sac  be  at  least  mk 
far  dtminished  as  to  admit  of  the  deposit  of  laminated  fibrin  in  sufficienfil 
qurmtity  to  fill  it  up,  by  a  process  similar  to  that  which  t^kcs  place  in  a  caifl 
of  aneurism  treate4l  by  the  ilunterian  method.  In  order  that  this  may  ba 
accomplished,  it  is  certainly  ntMH^ssary  that  the  greater  jmrtion  of  the  bloodl 
pausing  thruugli  the  sjic  be  arrested  ;  for  if  the  current  that  is  still  kept  tip  bil 
too  free.!,  the  tumour  will  continue  to  increase,  as  I  have  seen  happen  in  csilH 
of  inguinal  aneurism  in  which  the  femoral  artery  was  ligatured  below  ^B 
epigastric  and  the  circumflex  ilii,  the  current  through  which  was  suffioH^ 
to  feed  the  sac  in  »ach  a  way  that  a  cure  could  not  be  accomplijihe<].  If,  there^ 
fore,  but  one  of  the  vessc^ls  leading  from  the  innominate,  as  the  subclaviaal 
beyond  the  itcaleui,  be  tied,  and  but  a  third  of  the  blcKxl  circulating  thronglil 
the  main  artery  be  arrested,  are  we  jUHtified  in  hoping  that  tfi  dotil 

thrciugh  the  sac  will  bt?  so  influenced  tbit  the  remaining  two-i  thel 

blood,  which  will  still  va«H  thrnugli  fur  the  sufiply  of  the  carotid  and  the  branchesl 
of  the  subc^lavian,  will  gradually  de|K«it  those  fibrinous  laminft*  by  which  thel 
cure  is  to  Iw*  effected  ?  Surely,  if  the  comparatively  wmall  streams  of  blood  I 
Uiat  pass  tlirough  the  epigagtric  and  circumflex  ilii  an^  sufficient  to  interfeml 
with  the  cure  of  an  inguinal  aneurism  after  the  distal  ligature  of  the  femoraUj 
the  strong  current  that  sweeps  throngh  the  carotid  and  the  large  brancbm 
springing  from  the  subclavian,  with  the  full  force  derivetl  fn>m  close  proximitrl 
to  the  heart,  will  miwt  probably  be  sufficient  t*)  prevent  all  lamination  in  on] 
atp  f  the  innominate.     That  the  arrest  of  th*  "1 

th'  !>*  ntily  is   not  KuHicient  materially  to  iii  J 

aneurtsm,  is  evident  likewise  from  what  is  not  nnti'equently  obierved  afcerJ 
death  in  cases  of  this  kind.  One  or  <*ther  of  the  ve^isels  may  be  fonnd  CCMII*! 
pres^sed  and  obliterated  by  the  prt^on*  of  the  sae.  or  plugged  by  flbnn,  aodl 
y«t  no  aitemtion  in  the  ttimour  has  resulted  ;  and  if  we  turn  Ui  Uie  retuttt  ofl 
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the  cases  in  which  either  the  carotid  or  the  subclavian  has  been  ligatured,  we 
shall  find  that  in  one  case  only,  that  operated  on  by  Evans  of  Belper,  has  a  cure 
been  effected.  In  this  case,  however,  the  cure  was  probably  chiefly  due,  as 
Gnthrie  pointed  out,  to  the  accidental  occurrence  of  inflammation,  which 
extended  to  the  sac,  and  thus  obliterated  it. 

In  the  case  (that  of  Mrs.  Denmark)  in  which  Wardrop  tied  the  subclavian 
for  the  cure  of  aneurism  of  the  innominate,  there  is  some  reason  to  doubt 
whether  the  arrest  of  the  progress  of  the  tumour  was  owing  to  the  ligature 
of  the  subclavian  artery,  or  whether  it  was  not  much  influenced  by  the 
obstmction  which  existed  in  the  carotid  for  nine  days  after  the  operation, 
daring  which  time  so  abundant  a  deposit  of  laminated  fibrin  might  have 
occarred  as  to  arrest  the  progress  of  the  disease  for  some  length  of  time.  In 
this  case  also,  Guthrie  thought  it  probable  that  the  inflammation  of  the 
tnmoor  might  have  led  to  its  obliteration. 

From  a  careful  consideration  of  all  the  circumstances  of  the  cases  in  which 
ligatnre  of  one  vessel  only,  either  subclavian  or  carotid,  has  been  employed  for 
innominate  aneurism,  we  are,  I  think,  fully  justified  in  concluding  that  in 
the  majority  the  fatal  result  was  accelerated  by  the  operations.  In  two  of  the 
few  cases  in  which  improvement  occurred,  this  was  the  result  of  accidental 
circnmstances,  which  were  unexpected,  and  unconnected  in  any  way  with  the 
principles  on  which  the  operation  was  undertaken.  These  results  would  not, 
in  my  opinion,  justify  any  Surgeon  in  again  making  an  attempt  to  cure  an 
innominate  aneurism  by  the  ligature  of  either  the  subclavian  or  the  carotid 
artery  alone. 

We  have  yet  to  consider  the  operation  in  which  both  arteries  are  ligatured. 
This  double  operation  may  either  be  performed  with  an  interval  between  the 
appHeation  of  the  tivo  ligatures^  suificient  for  the  establishment  of  collateral 
circalation  ;  or  the  two  vessels  may  be  ligatured  simultaneously.  The  results 
of  these  operations  have  already  been  considered,  and  of  those  in  which  the  two 
T€«els  have  been  ligatured  simultaneously  it  is  interesting  to  note  that  the 
later  eai^es  have  been  the  most  successful,  and  it  is  reasonable  to  hope  that  this 
if  doe  to  modem  improvements  in  the  methods  of  tying  arteries  and  dressing 
voiinds.  The  cases,  however,  are  not  yet  suflBciently  numerous  or  free  from 
modifying  circumstances  to  make  it  possible  to  draw  any  certain  inference 
frum  them  ;  we  must  therefore  revert  to  the  principle  on  which  this  operation 
should  be  undertaken.  This  will  differ  materially,  according  as  the  two 
arteries  are  ligatured  simultaneously,  or  with  a  sufficient  interval  for  the 
r^^tablishment  of  collateral  circulation. 

If  an  interval  of  two  years,  as  in  the  first  case,  or  even  of  two-and-a-half 
■kmnths,  as  in  the  second  instance,  be  allowed  to  elapse  between  the  ligature  of 
the  carotid  and  that  of  the  subclavian,  the  operation  reduces  itself  essentially 
t«  that  of  the  ligature  of  a  single  artery,  which,  as  has  already  been  sbown, 
in  insufficient  to  induce  those  changes  in  the  sac  that  are  necessary  for  the 
iccomplishment  of  a  cure.  If  the  patient  survive  the  effect  of  the  ligatnre 
of  the  carotid  for  a  few  weeks,  sufficient  time  will  have  been  afforded  for  the 
proximal  end  of  the  subclavian,  the  vertebral  artery,  and  the  thyroid  axis  to 
undergo  great  development — the  collateral  circulation  being  carried  on  by 
them  and  not  by  the  left  carotid  ;  so  that,  by  the  time  the  subclavian 
foroes  to  be  ligatured  beyond  the  scaleni,  the  sac  will  still  continue  to  be 
nversed    by  a   current  of  blood   for  the   supply  of   the  branches  of  the 
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snbclavinii,  dilated  beyond  their  normal  size  in  conaequeaoe  of  the  task 
ftapplyiiig  the  riirht  side  of  the  neck,  face,  bead,  and  bmin  beiD??  prinfipiinjpj 
thrown  upon  thom.  Tins  cnrrent  thrniigli  i\m  proximjil  end  of  the  *^uli- 
cinrjan,  increased  as  it  will  hnvc  been  by  the  whole  of  that  V^lood  which  til 
destined  to  ^npply  the  place  of  that  which  should  pass  by  the  canUid,  will! 
place  the  sac  in  nearly  the  same  condition  ad  it  was  before  the  ligature  ;  aud| 
will  consequently,  for  the  reason  that  liag  already  been  given,  be  too  powrrfu! 
for  a  cure  to  take  place  in  the  course  of  its  stniam. 

It  now  only  reiuain^  fc»r  us  to  consider  the  mmvltanemis  ligature  of  bcicb 
vessels,  In  rensouing  upon  the  simultaneous  liprature  of  the  two  veaseki 
we  must  consider  two  points  :  U  In  what  condition  do  we  pliice  the  sac  ? 
2,  la  the  danger  of  the  patient  much  increased  ? 

80  far  as  the  mr  is  concerned,  it  is  impoasible  to  place  it  in  a  better  condition  I 
for  the  deposit  of  laminated  fibrin  :  two-thirds  of  the  blood  flowing  through  < 
it  being  am^sted,  and  only  that  traversing  it  which  is  destined  for  the  supplrj 
of  the  branches  of  the  9ub<;lav)an.  It  is  by  no  means  improbable  that  eveml 
this  stream  may  be  too  large  and  forcible  to  allow  the  prof'ess  of  otx'lnsion  toj 
take  place,  yet  it  is  impoesible  further  to  diminifih  it ;  and  if  the  uneurin 
be  aaccnlated,  and  project  from  one  side  of  the  innominate  artery,  partifjiilarly ' 
to  jtg  internal  or  mesial  aspect,  it  is  by  no  means  impossible  that  it  may  be 
iufRciently  removed  from  the  stream  to  allow  consolidation  of  its  contenta. 

Does  it  add  to  the  danger  nf  the  patient  to  ligature  these  two  V€fi»el8i 
simaltaneouflly  rather  than  separately  ?  I  think  not.  If  the  risk  of  a  donblt] 
operation  is  to  l>e  incurred,  I  cannot  think  that  it  would  Jjc  positively  incTxuia«id| 
by  the  two  l>eing  performed  at  once,  instead  of  with  an  interval  bftwrciil 
them  ;  the  whole  of  the  vessels  that  serve  to  maintain  the  collateral  circulatian 
in  the  head  and  upper  extremity  being  left  witljout  intt»rferena%  And  thaj 
result  that  haK  followed  the  limited  number  of  these  ojxirations  couftrms  thiaj 
opinion,  for  we  find  that  the  patients  recovered  from  the  oi>er»tion8  in  twenty- 
two  out  of  tlnrty-four  casca. 

The  result  of  the»e  twenty*two  casea^  ao  &r  aa  the  aneurism  itaelf  was  ecin* 
cemed,  was  not  altogether  unsatisfactory  when  the  otherwise  hopeleaa  nature 
of  the  disease  is  taken  ititt.)  cnnaidenitictn.  In  twelve  the  patient  derived  great 
and  unmistakeablr  benefit^  and  in  the  remaining  ten  there  is  no  reason  %a 
believe  that  the  operation  hastened  death.  »So  far,  then,  as  actual  n^ulta  go, 
it  is  evident  that  the  chances  are  decidedly  against  the  patient's  deriving  any  1 
benefit  from  the  o|)enition,  and  at  the  same  tiuje  it  must  not  he  forgotten  tha& 
aueurisms  of  the  innominate  artery  have  l»een  cured  by  palliative  and  conaDtO' 
tif'i    "  I       It  d<K!8  not  seem  justifiable.  tht*refon%  to  iv^ort  to  the  distal 

W^.  He  means  have   ha*l  a  fair  trial.      If,  however,  n-M,  diet,  and  | 

medical  treatment  fail  to  arrest  the  progress  of  the  disease,  the  amount  of 
snee«ss  obtaint*tl  from  simnltaneous  ligature  of  the  carotid  and  subclavian  has  | 
been  quite  sutticient  to  encourage  a  repetition  of  it  in  well-stdected  castas. 


AKBURISM    OF    THX    CAROTItl    AETttftY 

AiieariamAl  TTariz  of  tha  Carotid  Artazjr  aad  of  tha  Jugular  Taia»  j 

as  the  result  of  punctures  and  stabs  in  the  neck,  has  lioen  met  with  in 
sufficitrnt  number  of  instances  to  eetabtisli  the  signs  and  treatment  of  socfa  a  1 
condition  ;   and  an   instance  is  related  by  Mackmurdoy  in  which  a  com* 
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nianication  was  established  between  these  vessels  as  the  result  of  disease ; 
Uit  I  am  not  acquainted  with  any  case  of  Varicose  Aneurism  of  these  vessels 
baTing  been  recorded.  The  Signs  of  aneurismal  varix  in  this  situation 
present  nothing  peculiar  ;  and  the  Treatment  must  be  entirely  of  a  hygienic 
character,  no  operative  interference  being  likely  to  be  attended  with  any  but 
a  fatal  result.  It  is  the  more  desirable  not  to  interfere  in  these  cases,  as 
the  disease  does  not  appear  to  shorten  life. 

gprnitawaona  Aneurism  of  the  Carotid  is  not  of  very  unfrcquent  occur- 
rence :  in  Crisp's  table  of  651  aneurisms,  25  were  of  the  carotid  ;  and  it  ranks 
in  order  of  frequency  between  those  of  the  abdominal  aorta  and  of  the  sub- 
clavian. It  occnrs  more  frequently  in  the  female  than  any  other  external 
aneorism  :  thus,  of  the  25  cases  alluded  to,  12  were  in  women.  This  is 
owing  probably  to  its  seldom  being  the  result  of  violence,  but  generally  arising 
from  disease  of  the  coats  of  the  vessel.  In  Holmes's  table  of  887  aneurisms, 
11  were  of  the  common  carotid,  10  being  spontaneous,  and  1  traumatic. 
Three  of  the  former  were  in  women.  This  aneurism  is  also  remarkable  as 
occarring  at  earlier  ages  than  most  others  :  thus,  Hodgson  has  seen  it  in 
a  giri  of  ten  ;  Sykes,  of  Philadelphia,  in  one  of  eighteen ;  Heath  in  a  woman 
aged  twenty-three  (external  carotid),  who  was  suffering  from  extensive  disease 
of  the  cardiac  valves.  The  right  carotid  is  much  more  commonly  affected 
than  the  left,  and  the  upper  portion  of  the  vessel  than  the  lower  ;  the  bifur- 
cation being  the  most  common  seat  of  the  disease.  The  root  of  the  right 
carotid  not  uncommonly  is  dilated ;  but  I  have  never  heard  of  a  case  in 
wbidi  the  left  carotid  has  been  affected  in  the  chest. 

Symptoms. — A  carotid  aneurism  in  the  early  stage  forms  a  small,  ovoid, 
smooth  tumour,  with  distinct  pulsation  and  bruit,  and  a  well-circumscribed 
oQtline.  It  is  commonly  soil  and  compressible,  diminishing  in  size  on 
[«%«sure,  and  expanding  again  with  the  usual  aneurismal  dilatation.  As  it 
increases  in  size,  it  becomes  more  solid,  occasions  shooting  pains  in  the  head 
and  neck,  and,  by  its  pressure  on  the  pharynx,  oesophagus,  and  larynx,  causes 
difli<*nlty  in  deglutition  and  respiration  ;  sometimes  the  salivary  glands  are 
much  irritated.  After  a  time,  the  cerebral  circulation  is  interfered  with, 
giving  rise  to  giddiness,  impaired  vision  of  the  corresponding  eye,  noises  in 
tar,  and  a  tendency  to  stupor.  These  symptoms  may  be  owing  to  compression 
of  the  jugular,  to  difficulty  in  the  transmission  of  the  blood  through  the 
tamoor,  or  to  irritation  of  the  cervical  ganglia  of  the  sympathetic.  The  size 
which  these  aneurisms  may  attain  varies  greatly  :  usually  they  are  confined  to 
the  space  under  the  angle  of  the  jaw,  but  not  unfrequently  they  occupy  the 
jTvater  part  of  the  side  of  the  neck.  If  they  be  allowed  to  increase  without 
interference,  death  may  happen,  either  by  rupture  externally,  or  into  the 
pharynx  or  oesophagus  ;  by  asphyxia,  from  pressure  on  the  larynx  or  recurrent 
Ltn  e  ;  or  by  starvation,  from  compression  of  the  a'soi>hagus. 

Aneurisms  of  the  carotid  are  usually  of  slow  growth,  and  may  sometimes 
^v:«*t  for  years  without  giving  rise  to  any  special  inconvenience  ;  this  is  more 
particularly  the  case  when  they  are  seated  at  the  bifurcation  of  the  artery.  1 
ti'.t,  however,  seen  an  aneurism  in  this  situation  attain  the  size  of  a  small 
o?an?e  in  a  few  weeks.  When  at  the  root  of  the  neck,  they  are  more  likely  to 
r^  attended  with  injurious  pressure-effects  at  an  early  period. 

Diagnosis. — The  diagnosis  of  carotid  aneurism  is  more  difficult  than  that 
of  anv  other  external  aneurism,  and  the  best  proof  of  this  is,  that  the  carotid 
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nrtery  has  been  li^^atured  for  suppose  anearism  in  several  instances  when  no] 
Boch  disease  existed— cy 8 1«,  or  other  tumoura  of  the  Deck  liaving  been  mifitakeil] 
for  aneumm,  und  this  hy  Surgeons  of  acknowledged  skilL 

The  diajrnosis  of  aneurism  of  the  lower  part  of  the  carotid  from  timtfarl 
titmitif  ft/  other  arkrm  at  the  root  ni  the  ueck,  as  of  the  subelaviaii»  vertebral^ J 
nml  innominate,  and  the  arch  of  the  aorta,  in  surrounded  with  difficulties.     laj 
same  aneurisms  of  the  arch  of  the  aorta,  the  8ac  v\m^  into  the  neck,  m  aaj 
cloaely  to  aimulate  a  carotid  aneurism,  as  in  the  annexL-d  cut  (F»j<.  474).     In  ' 
snch  cHScs,   Hohnes  suggests  that  the  effect   produced    by  cart'fully  appli^l  ^ 
digtid  pressure  may  aid  in  the  diagnosis.     If,  after  a  few  hours,  when  the 
collateral  circulation  should  be  commencing  to  enlarge,  the  sac  shows  no  sijjos 
of  diminished  tension,  the  case  is  very  |irobably  one  of  aortic  aneurism,     Tht» 
principal  aft'ections  of  the  neck,  however,  with  which  aneurism  of  the  carotid  j 

may  be  confounded,  are  rarix  of  the  intenml 
jugular  vein,  enlarged  lymphatic  glands, 
abscesses,  tumours^  cysts,  and  pulsating] 
bronchocele. 

A  tUlatnl  artery  douhlml  upan  itself  majj 
closfdv  resem()le  an  an  our  ism  when  situated  ri£ 
the  root  of  the  neck*  Such  a  case  is  recorde<l  I 
by  Coulson*  It  occurred  in  an  old  woman  of  J 
H^,  No  treatment  was  adopted,  and  aftcf  j 
death  the  suppo^>d  aneurism  was  found  to  be  a  ( 
i-ednplicntion  4»f  the  common  carotid  surrounded 
by  indurated  eel  hilar  tissue. 

In  mrijr  the  tumour  ia  always  soft,  does  tKti  | 
pulsate  expansively,  and  diminishes  in  mm  | 
during  a  deep  inspiration,  and  on  compre^ng  ^ 
the  vein  on  ita  disUd  side. 

(llandular  tumourH  of  the  neck  are  often  fery  I 
difficult  to  distinguish    from    aneurism,    morv 
particularly  when  the  artery  pajsses  through  thf 
tumour,    so    that    the   whole    moss    distinctly 
moves  at  each  pulsation.      In  th^sse  cases  ibo  ] 
there  may  be  an  apparent  diminution  in  the  size  of  the  tniDOQr  on  oom- 
prcsston.  by  the  artery  within  it  being  emptied,  or  by  the  growth  reoediaf  1 
into  some  of  the  interspaces  of  the  neck-      But  in  tlie  great  majority  wl 
instances,  the  globular,  oval,  and  nodulated  feel  of  glandular  swell ings»  and 
the  iKjwibility  of  raising  them  up  and  pushing  them  away  from  the  vessel — 
which  muy  U^st  l»c  done  by  ieehng  the  carotid  with  the  ends  of  the  fingers  of  J 
one  hand,  and  then  pressing  upon  tlie  tumour  with  the  other — will  reveal  the  j 
true  nature  of  the  case. 

From  abscess  of  ihtt  neck  tlie  diagnosia  must  be  madt:  on  Keneral  pnncipfes. , 
The  aiexi^tence  of  ill^lefined  hanlncss  and  of      '  '    "       "inds^  of] 

an  inflanu^i  >«tate  <d"  the   skin,  the  wmiy  dcu  iud  tlw 

al«M*ncc   of   expansile   pulsation   in    the   tumour,   wiii   show   Uiat   it   ta   not  | 
ancurismaL     It  is  of  importance  to  obsi^rve  also  that  an  aneuri&m  whioh 
flactuatea  is  always  forcibly  distended  by  strong   pulsation,  and   can   im 
materially  diminijuhed  by  pressure,  neithi^  uf  which  lanoos  can  occur  < 

in  abs4\»«s«     But  if  abeoisss  maybe  misiiLken  for  u;.  tlia  convan/eabaj 
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holds  good  ;  and  an  aneorism  may  be  mistaken  for  abscess — a  far  more  fatal 
error.  And  there  is  one  variety  of  false  aneurism",  to  which  Liston  specially 
invited  attention,  against  which  the  Surgeon  must  be  on  his  guard, 
on  account  of  the  many  points  of  resemblance  between  it  and  aneurism  :  I 
mean  the  case  in  which  an  artery  has  given  way  into  the  sac  of  an  abscess.  In 
this  case,  fluctuation  and  pulsation  will  exist,  although  not  perhaps  of  a  dis- 
tending kind.  An  important  diagnostic  mark,  however,  will  be  that  the  out- 
line of  an  aneurism  is  distinctly  defined  and  limited,  while  that  of  an  abscess 
never  is.  Aneurism  of  the  internal  carotid  has  been  found  by  Syme  to  simulate 
very  closely  abscess  of  the  tonsil. 

Tumours  of  various  kinds — sarcomatous,  fatty,  and  fibrous — may  occur  in 
the  neck,  and  cause  some  little  embarrassment  in  the  diagnosis  from  aneurism  ; 
thna  Lisfranc,  O'Reilly,  and  Kerr  of  Aberdeen  have  recorded  instances  in  which 
the  artery  has  been  ligatured  in  such  cases  by  mistake  for  aneurism.  The 
diagnosis  of  such  tumours  as  these  must  be  made  on  ordinary  principles.  I 
have  in  several  instances  met  with  a  small,  hard,  distinctly  circumscribed 
tnmoar  lying  directly  upon  the  carotid  artery,  and  apparently  connected  with 
it,  and  receiving  pulsation  from  it,  usually  produced  by  a  fit  of  coughing  or 
handling.  This  tumour,  with  the  tnie  nature  of  which  I  am  unacquainted, 
remains  stationary,  and  does  not  require  any  operative  interference. 

The  thyroid  body  is  not  unfrequently  the  seat  of  enlargements  which 
have  been  mistaken  for  aneurism.  These  consist  chiefly  in  a  circumscribed 
enlargement  of  one  lobe  of  the  gland,  which  extends  laterally  over  the 
common  carotid,  and  receives  pulsation  from  it.  This  kind  of  bronchocele 
may  be  diagnosed  from  aneurism  by  the  communicated  pulsation  in  it 
cek»ing  when  it  is  raised  from  the  artery.  The  most  puzzling  cases,  and 
t}K«e  in  which  mistakes  may  most  easily  be  made,  are  instances  of  jnilsating 
hronehocele  in  which  these  tumours  have  an  active  and  independent  pulsation 
Mr  thrill.  In  these  instances,  however,  there  are  three  points  that  will 
almost  invariably  enable  the  Surgeon  to  make  the  diagnosis.  Thus  the 
tomonr,  although  principally  confined  to  one  lateral  lobe,  always  afiects  the 
isthmns  more  or  less.  Then  again,  in  bronchocele,  that  portion  of  the 
tumoor  is  most  firmly  fixed  which  stretches  towards  the  mesial  line ;  whilst 
in  carotid  aneurism  the  firmest  attachment  is  under  the  sterno-mastoid 
moscle.  The  third  point  of  diflPerence  is  that,  on  the  patient's  making 
in  effort  at  deglutition,  the  enlarged  thyroid  body  moves  with  the  larynx 
ud  trachea.  Cysts  in  the  thyroid  body  are  more  common  than  pul- 
ttdng  bronchoceles,  and  sometimes  equally  difficult  of  diagnosis.  Dupuytren 
hail  pointed  out  that,  when  these  cysts  are  tap]:^d,  the  pulsation  often 
fjceomes  stronger,  and  the  fluid,  which  on  first  flowing  is  serous,  may  at  last 
become  pure  arterial  blood,  so  that  the  Surgeon  may  suspect  that  he  has 
pODctnred  an  aneunsm. 

Tbeatmext. — Digital  Compression  has  been  successfully  employed  for 
the  treatment  of  carotid  aneurism.  A  case  of  aneurism  of  the  common 
carotid  artery,  cured  by  intermittent  digital  compression,  has  been  recorded 
by  E^>utre  of  Lausanne.  The  patient  was  a  man,  aged  (18.  Compression 
WM  made  by  placing  the  thumb  against  the  anterior  edge  of  the  sterno- 
OMtoid  and  the  next  three  fingers  under  the  posterior  edge  of  the  muscle  ; 
liie  artery  was  thus  seized  and  compressed.  This  avoided  any  pressure  on 
die  pneumogastric  nerve,  which  was  supposed  to  be  the  cause  of  the  pain 
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usiia'ly  produced  by  attempts  to  compress  the  carotid.  The  comprefwioii 
was  applied  for  seventeen  'days  during  seven  or  eig:ht  hours  each  day  ;  aud  at 
the  end  of  the  time  the  man  was  cured.  In  addition  to  this,  Holmes  has  col- 
lected four  successful  cases  hy  Sheppard,  Kerr,  Humphry,  and  Gay,  and  two 
unsuccessful  ones  by  l)e  Castro  and  Delore.  The  pressure  should,  if  jKjssible, 
be  applied  above  the  transverse  process  of  the  sixth  cervical  vertebra,  so  as 
to  avoid  compressing  the  vertebral  artery  at  the  same  time. 

Ligature. — Since  Astley  Cooper  first  ligatured  the  carotid,  in  1S(k"»,  the 
means  on  which  the  Surgeon  almost  always  relies  for  the  cure  of  aneurism  of 
this  vessel  is  deligation  of  the  artery  at  a  distauc»e  from  the  sac. 

When  the  aneurism  is  so  situated  that  a  sufficient  extent  of  healthy  vessel 
exists  between  the  sternum  and  the  base  of  the  tumour  to  admit  of  the 
application  of  a  ligature,  the  Hunterian  operation  may  be  practised.  If, 
however,  the  root  or  lower  portion  of  the  artery  be  so  involved  that 
there  is  no  room  to  apply  a  proximal  ligature,  the  distal  operation  may  be 
performed. 

Idgatnre  of  the  Common  Carotid. — The  patient  must  be  placed  upon 
his  back  with  the  shoulders  supported  by  a  pillow,  and  the  head  allowed  to  fall 
backwards  so  as  to  put  the  stemo-mastoid  slightly  on  the  stretch.  In  the  later 
stages  of  the  o|)eration,  the  head  must  be  brought  a  little  more  forward  to 
allow  the  muscle  to  be  drawn  outwards.  If  brought  too  much  forward  the 
artery  becomes  relaxed,  and  the  difficulty  in  passing  the  needle  is  increased. 
When  the  Surgeon  can  choose  the  spot  at  which  to  ligature  the  artery,  he 
usually  selects  the  part  of  the  vessel  which  bisects  the  angle  formed  by  the 
iinterior  edge  of  the  stemo-mastoid  with  the  omo-hyoid  muscle  at  the  level  of 
(he  cricoid  cartilage.  The  course  of  the  artery  is  marked  by  a  line  drawn 
from  the  sterno-clavicular  articulation  to  a  point  midway  lx)tween  the  mastoid 
process  and  the  angle  of  the  jaw.  The  practical  guiding  line  during  the 
operation  is  the  anterior  border  of  the  stemo-mastoid,  which  forms  the  first 
rallying  point  The  artery  is  reached  by  making  an  incision  about  three 
inches  in  length  in  this  line,  the  middle  of  the  wound  being  opixjsite  the 
cricoid  cartilage.  After  dividing  the  skin,  superficial  fascui,  and  platysma, 
with  the  branches  of  the  sui)erficial  cervical  nerve,  and  the  deep  cervical  fascia, 
the  fibres  of  the  stemo-mastoid  come  fnto  view  ;  the  inner  Ixmler  is  easily 
found,  and  the  muscle  turned  outwards.  The  second  rallying  |H)int  is  the 
upper  border  of  the  anterior  IxOly  of  the  omo-hyoid.  To  bring  this  into 
view,  the  layer  of  cervical  fjiscia  forming  the  j)Osterior  part  of  the  sheath  of 
the  stern o- mastoid  must  l>e  dissected  through,  care  being  taken  not  to  wound  the 
dencendens  noni  nerve  which  usually  lies  innnedlately  beneath  it.  When  the 
muscle  is  found,  its  upi>er  border  is  pushed  downwards  with  the  handle  of  the 
scalpel,  and  held  out  of  the  way  with  a  blunt  hook,  and  the  sheath  of  the 
vessels  then  comes  into  view.  Crossing  the  sheath  the  middle  thyroid  vein 
may  now  be  met  with,  aud  may,  if  necessary,  l)e  divided  betwc»en  two  ligature*. 
The  Surgeon  now  presses  his  finger  backwards  towards  the  bodies  and  trans- 
verse processes  of  the  cervical  vertebne,  aud  the  artery  will  lie  felt  rolling 
under  the  finger  over  the  bone,  and  its  exact  |)osition  is  thus  easily  ascertained. 
The  vessel  is  enclos«*d  in  a  sheath  of  cervical  fascia  common  to  it,  the  interaal 
jii«:ular  vein,  and  the  ]>neum<>gastric  nerve.  This  sheath  is  divided  into  three 
compartments,  and  it  is  im[)ortant  to  open  the  most  internal  of  these,  in  which 
the  artery  lies,  if  [wssible  withcait  disturbing  the  others.    To  do  this,  the 
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common  Bheath  must  be  opened  well  to  the  inner  side,  as  the  compartment  for 
the  vein  is  maeb  larger  than  that  for  the  artery,  and  occupies  the  greater  part 
of  the  anterior  aspect  of  the  sheath  which  is  exposed  in  the  operation.  After 
opening  the  common  sheath,  the  special  sheath  of  the  areolar  tissue  surrounding 
the  artery  must  be  carefully  divided  until  the  white  external  coat  comes  into 
view.  The  needle  is  then  passed  from  without  inwards  (Fig.  475),  between 
the  special  sheath  and  the  external  coat,  through  the  loose  areolar  tissue 
naturally  found  in  this  situation.  If  the  vessel  be  properly  cleaned,  it  is  almost 
impossible  to  wound  the  vein  or  pick  up  the  nerve.  If,  however,  the  wron<j 
i^mpartment  of  the  common  sheath  be  opened,  or  the  special  sheath  not 
properly  divided,  either  of  these  accidents  may  happen.  Almost  all  the 
accidents  which  may  happen  in  ligature  of  the  carotid  arise  from  one  or  two 
causes,  either  drifting  too  far  outwards  in  the  deeper  parts  of  the  incision,  or 
not  cleaning  the  vessel  sufficiently  before  passing  the  needle.     In  cases  of 
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KiK.  470.— Diagram  of  the  Ri^tht 
('onjiuon  Carotid  Artery  at  the  seat  of 
Ligature.  jo.Z.  platyHma;  s.ni.  sterno- 
iiiustoid,  <lrawn  to  one  side  ;  o.h.  omo- 
hyoid,*! rawndownwardHand  inwards; 
.•..//.  Ktprnoliyoid  ;  a.  the  artery  ;  r. 
int«'rnal  jugular  vein  ;  */.»*.».  desren- 
ilens  lujui  ntrvo.  The]>n»nmogastric'i>*  » 
not  s»en,  as  it  lies  lM.'hind  tlie  vesaels. 


aneurism  the  difficulty  is  often  increased  by  the  proximity  of  the  sac,  and 
sometimes  by  inflammatory  thickening  of  the  sheath.  In  women  the 
djre  of  the  Ihyroid  body  may  overlap  the  artery,  and  present  a  somewhat 
pozzling  appearance  when  exposed.  In  performing  the  opei-ation  subcutaneous 
T««el«  are  occasionally  wounded,  which  may  bleed  rather  freely  ;  the  small 
semo-mastoid  artery  also  may  require  to  be  ligatured.  If  the  outer  compart- 
neot  of  the  sheath  is  accidentally  opened,  the  jugular  vein  swells  up  so  as  to 
<ibciire  the  artery,  but  all  difficulty  from  this  source  will  cease  if  it  be  drawn 
Mide  by  a  retractor,  or  repressed  by  the  assistant's  linger.  When  this 
iMppens.  it  must  not  be  forgotten  that  the  septum  of  the  common  sheath,  and 
tfe  special  sheath  of  the  artery,  have  both  to  be  divided  befoi'e  passing  the 
leedle.  The  pneumogastric  nerve  should  never  be  seen,  as  it  lies  deeply 
befaind  the  vessels. 
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Ailcr  the  operation  the  patient  should  be  propped  up  in  bed  with  the  head 
forwards  in  order  to  prevent  any  strain  upon  the  artery.  Rest  can  be  still 
more  perfectly  secured  by  applying  a  leather  splint  moulded  before  the  opera- 
tion to  reach  from  the  loins  to  the  back  of  the  head,  and  to  overlap  the 
shoulders.  It  can  be  put  on  immediately  after  the  operation,  and  worn  for 
the  first  two  weeks. 

Ligature  of  the  Carotid  below  tJie  Omo-hyoid  becomes  necessary  if  the 
aneurism  have  atUiined  a  very  considerable  size,  extending  low  in  the  neck, 
and  not  leaving  perliaps  more  than  one  inch  of  clear  space  above  the  clavicle. 
The  operation  is  best  performed  by  dividing  the  sternal  head  of  the  stemo- 
mastoid  close  to  its  origin.  A  V-shaped  incision  must  be  made,  one  limb  of 
which  corresponds  to  tlie  lower  two  inches  of  the  inner  border  of  the  stemo- 
mastoid,  and  the  other  to  the  inner  two  inches  of  the  clavicle.  Tiie  incisions 
are  deepened  till  the  muscle  comes  into  view  ;  the  inner  head  is  then  divided 
and  turned  u[>  in  the  V-shai)ed  flap.  The  second  rallying  point  is  tlie  edge 
of  the  sterno-hyoid.  While  searching  for  this,  care  must  be  taken  nut  to 
wound  the  anterior  jugular  vein  which  crosses  the  muscle  transversely  on  its 
way  tx)  join  the  external  jugular.  AVhen  the  edge  of  the  muscle  is  found,  it 
may  be  drawn  on  one  side  with  a  spatula,  or  if  necessary,  notched..  The 
sterno-thyroid  scan-ely  requires  division.  The  sheath  of  the  vessels  now 
comes  into  view,  and  must  be  cautiously  opened,  the  Surgeon  keeping  carefully 
to  the  tracheal  side  so  as  to  avoid  the  vein.  There  is  usually  a  wide  interval 
between  the  artery  and  the  vein  and  ner\e  on  the  riglit  side  ;  on  the 
left  side  more  care  is  required,  as  the  vein  most  commonly  overlaps  the 
artery. 

After  ligature  of  the  coumion  carotid  the  permanent  collateral  supply  is  not 
afforded  by  any  of  the  branches  of  the  corresponding  vessel  of  the  opposite 
side,  but  by  the  subclavian  artery  of  the  same  side.  In  a  case  related  by 
Porter,  in  which  the  ri^^ht  carotid  had  been  tied,  the  subclavian  and  vertebral 
arteries  on  the  same  side  were  enlarged  to  at  least  double  their  natural  size,  and 
the  chief  communications  outside  the  skull  took  place  between  the  su])erior 
and  inferior  thyroid  arteries,  which  were  enlarged  ;  whilst  in.«ide  the  craninm 
the  vertebral  took  the  place  of  the  internal  carotid.  Immeiliately  after  the 
operation  the  blood  may  Ixj  so  freely  conveyed  to  the  distal  side  of  the  vessel, 
by  the  free  communication  between  the  arteries  of  opposite  sides,  both  within 
uud  without  the  craninm,  that  a  speedy  return  of  pulsation  in  the  Fac  is  of 
common  occurrence.  This  condition,  however,  usually  disappears  after  a  time 
by  the  gradual  consolidation  of  the  tumour,  and  indeed  may  generally  be 
looked  upon  as  a  favourable  sign  :  being  very  seldom  associateil  with  those 
cerebral  symptoms  which,  as  will  immediately  be  explained,  commonly  prove 
fatal  after  tins  o]>er!(tion.  Occasionally  the  pulsation  continues,  and  tlie 
tumour  gradually  increases  in  size  in  spite  of  the  occlusion  of  the  main 
trunk. 

Supiniratwn  of  thf  ,sar  is  not  of  very  uncommon  occurrence  after  the  ligature 
of  the  carotid  for  aneurism — s<»metimes  even  after  so  considerable  an  interval 
as  eight  months,  as  ha[ii>ene(l  in  a  case  related  by  Post.  In  the  majority  of 
these  instances,  the  patii-nt  eventually  does  well  ;  but  death  may  result  l»y  the 
tumour  pressing  upon  the  pharynx  and  larynx,  or  by  the  occurrence  of 
secondary  hannorrliage,  which  may  take  place  either  from  the  i)art  to  wbioh 
the  ligature  has  been  applied,  or  from  the  suppurating  sac.    In  the  first 
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instance,  it  usnallj  occurs  before  the  healing  of  the  wound,  especially  if  union 
by  finst  intention  is  not  obtained  ;  in  the  second,  it  may  happen  at  a  con- 
sideiaUy  later  period,  even  after  many  weeks.  In  a  case  under  the  care  of 
H.  MorriSy  suppuration  took  place  round  the  sac  fifteen  weeks  after  ligature  of 
the  main  trunk.  Pus  was  let  out  by  an  incision,  after  which  the  tumour 
rapidly  increased  with  return  of  pulsation.  The  aneurism  was  then  laid  open. 
It  was  found  to  have  sprung  from  the  external  carotid,  and  the  recurrent 
stream  of  blood  was  derived  entirely  from  the  branches  of  that  vessel.  The 
trunk  above  the  sac,  the  facial,  and  the  superior  thyroid  were  ligatured,  and  the 
patient  made  a  good  recovery.  As  the  suppuration  is  often  due  in  all  probability 
to  the  proximity  of  the  wound  and  the  ligature  to  the  aneurism,  it  has  been 
suggested  that,  in  such  cases,  it  might  be  safer  to  anticipate  it  by  laying 
open  the  sac  after  the  application  of  the  ligature  on  the  proximal  side,  and 
tying  the  vesssel  again  on  the  distal  side,  thus  performing  a  combination  of 
Aners  and  the  old  operation.  It  would  appear,  however,  as  if  this  were  only 
sabstitnting  a  certain  evil  for  one  that  may  very  possibly  be  avoided. 
Besides  these,  which  may  be  looked  upon  as  the  ordinary  accidents  following 
the  application  of  a  ligature  for  aneurism,  deligation  of  the  carotid  artery 
oocasionally  gives  rise  to  serious  and  even  fatal  disturbance  of  the  circulation 
within  the  cranium. 

Sffsets  on  the  Brain  of  Ligature  of  one  or  both  Carotids. — Many 
experiments  have  been  made  by  Meyer,  Jobert,  and  others,  upon  the  lower 
animslfi,  with  the  view  of  determining  the  effect  produced  on  the  brain  by  the 
ligature  of  the  carotid  arteries.  But  the  deductions  from  these  are  of  no 
value  when  applied  to  the  human  subject,  for  the  simple  reason  (which  appears 
to  have  been  strangely  overlooked),  that  in  many  of  the  lower  animals  on 
which  the  observations  were  made,  as  the  dog  and  rabbit,  the  conmion  carotid 
arteries  are  of  secondary  importance  in  the  cerebral  circulation,  being  destined 
principally  for  the  supply  of  the  external  parts  of  the  head — the  brain  deriving 
its  chief  supply  from  the  vertebrals  ;  whilst  in  other  animals,  as  the  horse,  the 
brain  derives  nearly  the  whole  of  its  blood  from  the  carotids,  and  but  a  very 
snail  quantity  from  the  vertebrals.  Hence,  in  one  case  the  carotids  may  be 
ligatured  without  danger,  whilst  in  the  other  their  deligation  is  inevitably 
btaL  The  statistics  of  ligature  of  the  carotid  in  the  human  subject  have  been 
objected  by  Xorris,  Ehrmann,  and  others ;  and  more  recently  by  Pilz  of 
Hreslau  (Archiv  fur  klinische  CMrurgie,  1868),  who  has  collected  600  cases  of 
the  operation,  including  21  in  which  the  artery  was  tied  on  both  sides.  The 
csQses  which  led  to  the  operation  were,  haemorrhage,  in  228  cases  ;  aneurism, 
in  87  ;  erectile  and  other  tumours,  142  ;  extirpation  of  tumours,  71 ;  cerebral 
tffections  (epilepsy,  &c.),  34  ;  and  in  88  instances  the  distal  operation  was 
ptrformed  for  aneurisms  of  the  aorta  and  innominate  artery.  In  the  228  cases 
of  ligature  for  haemorrhage,  the  presence  of  cerebral  symptoms  is  noted  in 
(9  out  of  167 — no  information  being  given  in  regard  to  61  ;  and,  in  these 
€'J  cases,  death  took  place  in  40.  Excluding,  however,  these  from  calculation, 
inaimnch  as  the  brain-disorder  may  have  been  in  many  due  to  the  haimoiThage 
ntfaer  than  to  the  operation,  we  derive  from  Pilz's  statistics  the  following 
Me  showing  the  proportional  frequency  of  the  occurrence  of  cerebral  disease 
ind  of  deaths  from  this  cause. 
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TABLE   OF  LIGATURE   OF  CAROTID   FOLLOWED   BY  CEREBRAL  DISEASE. 
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Hy  this  it  will  be  seen  that  the  most  common  cause  of  death  after 
lijrature  of  the  carotid  is  cerebral  disease  induced  by  the  operation ; 
and  this  result  ap[)ears  to  have  been  relatively  more  frequent  after 
the  distal  than  after  the  Ilunterian  operation.  If  to  these  eases  we  add 
It  in  which  the  innominate  artery  was  lijjatured,  we  get  a  total  of  38(> 
cases  of  which  IH)  were  attended  with  cerebral  symptoms;  or,  as  nearly  as 
possible,  2.")  per  cent. 

We  should  naturally  expect  that,  in  those  cases  in  which  both  vessels  had 
been  ligatured,  there  would  be  a  greater  tendency  to  cerebral  disturliance  than 
in  those  in  which  only  one  had  been  deligated.  It  would,  however,  ap])ear  that 
of  twenty-seveu  instances  in  which  the  double  operation  was  performed,  death 
is  recorded  to  have  happened  in  but  two  cases  from  this  cause  ;  while  in  another, 
in  which  convulsions  took  [)lace,  a  fatal  result  did  not  occur,  and  three  other 
cases  were  attended  with  mere  temporary  disturbance  of  vision.  In  the  only 
case— that  of  Mott — in  which  both  carotids  were  ligatured  simultaneoualy, 
with  an  interval  of  only  a  few  minutes  between  the  ojx^rations,  coma  and 
death  resulted. 

After  a  careful  examination  of  this  suliject,  I  think  we  are  warranted 
in  coming  to  the  following  conclusions  :  1.  Ligatun*  of  one  carotid  arterj  it 
followed  by  cerebral  disturbance  in  more  than  one-fourth  of  the  cases,  above 
one-half  of  which  are  fatal.  'I,  AVhen  the  two  carotids  are  ligatured  trith  a» 
inttrval  of  some  days  or  weeks,  the  operation  is  not  more  frecjuently  followed 
by  cerebral  disturbance  than  when  only  one  is  tied.  t\.  Pathological  investi- 
gation has  shown  that,  if  the  vessels  be  gradually  and  successively  obliterated, 
the  patient  may  live,  although  one  carotid  and  one  of  the  vertebral  arteries 
have  been  occluded  by  disease  and  the  other  carotid  ligatured,  as  in  a  ca*- 
related  by  Rossi.  4.  As  in  a  case  recorded  by  Davy,  an  individual  may  even 
live  for  a  considerable  time,  though  both  carotids  and  both  vertebrals  be 
occluded — the  cerebral  circulation  being  maintained  through  the  medinm  of 
the  anastomoiies  of  the  inferior  and  sujuTior  thyroids  and  the  deep  cervical 
with  the  o<'cipitaI  artery.  T).  The  reason  why  more  or  less  extensive  obstmction 
by  disease  of  the  arteries  leading  to  the  brain  may,  as  a[)))ear8  from  patho- 
logical records,  be  unattended  with  cerebral  disturbance,  while  this  sofreqnentlj 
follows  ligature,  is  (as  has  l)een  pointed  out  by  Pilz)  that  in  the  former  case 
the  ol)struction  is  gradual,  so  that  the  collateral  circulation  has  time  to  be 
established,  while  in  the  latter  the  interruption  is  sudden. 

The  cause  of  these  cerebral  symptoms  is  certainly  the  distnrbauce  of  tbe 
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oerebnd  circnlation,  indaced  by  the  ligature  of  the  carotid.  When  a  considerable 
portion  of  the  supply  of  blood  to  the  brain  is  suddenly  out  off,  two  sets  of 
symptoms  may  ensue — one  tmrnedtais,  the  other  remote.  The  immediate 
symptoms  are  those  that  generally  result  from  functional  disturbance  of  the 
brain,  consequent  upon  too  small  a  supply  of  arterial  blood.  They  consist  of 
syncope,  trembling,  twitches,  giddiness,  and  impairment  of  sight.  After 
this  condition  has  been  maintained  for  a  few  days,  the  nutrition  of  the  organ 
becomes  materiaUy  affected,  and  softening  of  the  cerebral  substance  takes 
place,  giving  rise  to  a  new  and  more  serious  set  of  symptoms  indicative  of 
this  patholc^cal  condition,  such  as  convulsions,  hemiplegia,  and  death.  In 
other  cases  congestion  may  come  on,  either  by  the  interference  with  the  return 
of  blood  through  the  jugular  vein,  or  as  a  consequence  of  that  venous  turgidity 
which  we  commonly  observe  after  the  ligature  of  a  main  arterial  trunk ; 
or  po'haps  coma  may  be  induced  by  apoplectic  effusion  into  a  softened  portion 
of  the  organ. 

Xigatore  of  the  Carotid  on  the  Distal  Side  of  the  Sac. — Aneurism 
of  the  carotid  artery,  occurring  low  in  the  neck,  does  not  admit  of  the  appli- 
cation of  a  ligature  on  the  cardiac  side  of  the  tumour.  What,  then,  is  to 
be  done  in  such  a  case  as  this  ?  Should  it  be  left  to  the  remote  chance 
of  a  q)ontaneous  cure,  or  should  it  be  subjected  to  surgical  interference  ? 
Spontaneous  cure  in  carotid  aneurism  has  never  yet,  I  believe,  been  met  with. 
Tlie  Snrgeon,  therefore,  must  endeavour  to  treat  the  disease  by  ligature. 
Two  plans  of  treatment  are  open  to  him — either  to  tie  the  innominate  artery 
if  the  tumour  be  on  the  right  side,  or  the  carotid  on  the  distal  side  of  the 
ttunoor.  The  former  alternative  may  fairly  be  set  aside  ;  for  not  only  are  the 
CMes  in  which  it  is  possible  to  find  room  between  the  sternum  and  the  sac 
extiemely  rare,  but,  even  were  such  an  instance  to  present  itself,  Surgeons 
woold,  I  think,  scarcely  ever  be  justified  in  undertaking  an  operation  which 
\m  so  rarely  succeeded  (p.  190) ;  we  are  consequently  reduced  to  the  alternative 
of  ligaturing  the  artery  on  the  distal  side  of  the  sac.  But  although  this  opera- 
tioD  is  the  only  alternative  that  presents  itself,  yet  its  application  in  practice 
ii  attended  with  serious  difficulties ;  for  the  Surgeon  must  be  able  to  satisfy 
himself  that  it  is  actually  an  aneurism  of  the  root  of  the  carotid  with  which 
he  has  to  do,  and  that  it  is  not  the  trunk  of  the  innominate  or  the  arch  of  the 
i»ta  that  is  affected.  The  difficulty  in  doing  this  is  far  greater  than  would 
sc  first  appear  ;  for,  on  examining  the  details  of  eight  cases  in  which  the  distal 
Ofieration  was  performed  for  supposed  carotid  aneurism,  three  must  be  excluded, 
a,  after  death,  the  tumour  was  found  to  arise  from  the  aortic  arch. 

In  every  case  the  tumour,  immediately  on  the  ligature  being  tightened,  under- 
•ent  a  considerable  diminution  in  its  bulk,  with  corrugation  of  the  integuments 
oorering  it,  and  considerable  subsidence  in  the  force  of  its  pulsations.  In  one 
cue — that  of  Bush — respiration,  which  before  the  operation  had  been  greatly 
mbarrassed,  became  easy  ;  and  in  two  others  inflammation  of  the  sac  took 
|4oe,being  in  one  (that  of  Wardrop)  unattended  with  bad  consequences,  and  in 
the  other  (I)emme's  case)  followed  by  death.  It  is  not  safe  to  deduce  any 
gtoeral  conclusion  from  so  small  a  number  of  cases ;  yet  the  result  of  these 
ii  10  aniforin,  that  I  have  no  hesitation  in  stating  it  as  my  opinion  that, 
whether  we  regard  the  principle  on  which  this  operation  is  founded,  the  amount 
«f  uooess  which  has  hitherto  attended  it,  the  necessarily  fatal  result  of  these 
catts  if  left  to  themselves,  or  the  absence  of  any  other  means  that  hold  out  a 
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TtMntmhh  liupe  of  beuefit,  the  Surgeon  is  justified  io  rosorting  to  the  ligaturtj 
of  the  trunk  of  the  common  carotid  on  the  distal  side  of  the  sac,  in  caaes  of| 
nn«»uri8m  limited  to  the  root  of  that  v^aeL 
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L#  The  trunk  of  the  external  carotid  is  so  short  that  it  seldom  becomes  1 
ieiit  of  aueurisru  without  involving  at  the  same  time  the  common  artery  at  its 
bifurcation.     It  may,  however,  become  aneurisma!.     The  tumour,  preitenttng 
the  usual  siiins  of  aneurism,  will  \je  found  situated  under  the  angle  of  the  ]mw\ 
and  aUiVe  the  level  of  the  cricoid  cartilage.     From  the  important  nature  nod 

close  proximity  of  theparta  surrounding'  it, 
the  pressnre-cffects  are  serious  and  early. 
By  pleasure  on  the  hypoglossal  nerve  thol 
muscles  of  the  corresponding  side  of  the  I 
tongue  may  be  pamlysed,  so  that  when  [ 
protruded  the  tongue  i&  turned  towards  j 
the  aflected  side.  Aphonia  and  dysphagiftj 
have  been  met  with  as  early  symptoma, 

Tlie   treatment  consists  in  ligature  of 
the  common  carotid  above  the  omo-hyoid.| 
After  this  operation  it  may  happen  thati 
pulsation   continues   faintly,  or  8p**t^ilyj 
returns  in  the  sac«  owing  to  the  fTvedoinj 
of  enlarged  anastomoses.  It  hM,  therefore,! 
been  proposed  by  Morris  to  ligature  thu 
primary  hmnches  of  the  external  earotidl 
as    well — a    plan    certainly    difficult    inl 
execution  and  prolmbly  of  doubtful  utiUiy.l 
In  Fig.  477  is  n^presented  an  aneurismj 
of  the  external  carotid  for  which  the  com- 
mon carotid  was  ligatured  by  Christopheff 
Heath.     The  artery  is  *>cchided  above  aD<f 
below  the  ligatnre,  nnd  the  aneurism 
filled  with   laminated  clot.      Atrophy   o^ 
the  right  half  of  the  tongue  had  results 
from  the  pnsssnro  of  the  aneurism  on 
''  hypoglossal  nerve.     The  patient,  who 

a  woman  twenty-three  yeaw  of  age, 
8utf'ea>d  from   several   attacks  of  acnte  rheumatism*      She  died  of  ceveh 
embolism    on   the   thirty-fifth   day   after  the   nperation.      The   mitral   and 
aortic  vuhi'S  were  fntind  to  be  exten^nively  diseitsed. 

X«igatii.r«  of  tke  External  Curotid  Artery. — Although  this  opemtic 
can  rarely  he  required  in  the  treatment  of  aneurism,  it  may  conveniently 
considered   here.     Amongst  the  various  conditions  in  which  ligature  of  tt 
external  carotid  may  be  adopted  in  pn»ferenee  to  tlmt  of  the  common  truB 
m  illy  be  mentioned  h^emurrhuge  from  its  disep  bnuicbcs  such  J 

in  ixiltary  (M.eVoL  L,  p.  474)^  and  sb  a  preliminary  sta|pe  in  the  i 

of  tunuHim  in  the  regions  supplied  by  it    An  incision  is  made  along 
anterior  boixier  of  the  stento-uiastoid  fh)m  a  point  opposite  the  angle  of  1 
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jaw  to  another  opposite  the  middle  of  the  thyroid  cartilage.  By  dividing 
the  saperficial  &8cia  and  platysma,  the  anterior  border  of  the  sterno-mastoid 
is  exposed  and  drawn  outwards.  The  lower  border  of  the  posterior  belly  of 
the  digastric  is  next  defined  and  drawn  upwards  ;  below  this  muscle  the 
hjpoglossal  nerve  will  be  seen.  The  artery  can  now  be  exposed  on  a  level 
wiUi  the  great  comu  of  the  hyoid  bone,  and  a  ligature  applied  to  it  between 
the  origin  of  the  superior  thyroid  and  lingual  branches.  The  needle  should 
be  passed  from  the  outer  side,  and  great  care  taken  not  to  include  the  superior 
Isrjngeal  nerve  which  lies  behind  the  vessel.  The  proximity  of  large  branches 
to  the  point  of  ligature  interferes  with  the  formation  of  the  internal  coagulum, 


RfL  €t%  479.— Relations  of  External  Carotid  Artery  at  ponition  of  ligature.    In  Fig.  479  the  veins  have 

been  removed. 

c,  tammoa  carotid  artery ;  b,  internal  carotid ;  c,  external  carotid ;  <i,  lingual ;  f,  superior  thyroid ; 
f,  f/mtman  ftctal  vein  :  g,  internal  Jugular  vein ;  i,  hypoglossal  nerve ;  j,  superior  laryngeal  nerve  (dotted 
tor);  ir,  0tcnio-mastrjid  mnscU  (drawn  aside) ;  l,  stylo-hyoid  and  digastiic  muscles ;  m^  parotid  gland ; 
t,  piBt  eomu  of  hyoid  bone. 


lot  the  risk  of  secondary  haemorrhage  is  small  if  an  absorbable  ligature  be 
and  and  strict  asepsis  maintained.  As  an  additional  safeguard  it  has  been 
Rcoounended  to  tie  the  lingual  and  superior  thyroid  branches  at  the  same 


ANXITRIBM    OF    THB    INTXRNAIi    OAROTID. 

The  Internal  Carotid  Artery  may  be  the  seat  of  aneurism  before  or  after  it 
\m  entered  the  cavity  of  the  skull.  The  symptoms  of  these  two  classes  of 
am  dilTer  necessarily  in  almost  every  respect 

BaUacTMiial  Aneurism. — When  an  aneurism  aifects  the  trunk  of  the 
■fernal  carotid  before  its  entrance  into  the  skull,  the  symptoms  do  not 
MteriaDy  differ  from  those  of  aneurism  at  the  bifurcation,  or  of  the  upper 
|Ht  of  the  cM>mmon  carotid,  except  in  one  important  respect,  which  was,  I 
Ubfe,  first  pointed  out  by  Porter  of  Dublin — viz.,  the  tendency  of  the 
tjfrmi  to  extend  inwards  towards  the  pharynx,  and  to  protrude  into  that 
ttrity.  The  reason  of  this  is  obvious :  when  we  consider  the  anatomical 
Kh^ons  of  the  internal  carotid  artery,  we  at  once  see  that  its  pharyngeal 
^ect  is  that  which,  if  one  may  so  term  it,  is  the  most  superficial — nothing 
1^  between  the  vessel  and  the  mucous  membrane  except  the  thin  superior 
•Hxictor,  some  lax  areolar  tissue,  and  the  superior  laryngeal  nerve  ;  whilst 
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extcmallv  there  are  ioterposed  between  it  and  the  intejrument  the  layen  < 
the  cervical  fast^ia,  the  margin  of  the  sterno -mastoid,  t!ie  digastrits  stylohyoid 
and  BtTlo-pharyugcufl^  aud  the  styloid  process,  and  aljove  the  die^iuitric  thej 
parotid  gland. 

When,  therefore,  dilatation  of  the  veflflel  takes  |>bce^  it  necessarily  has 
tendency  to  push  forwards  that  part  of  its  covering  where  it  meets  with  leart j 
rt^ietance :  and*  this  being  to  the  pharyngeal  side,  more  or  less  prominenc 
will  be  found  in  this  cavity.  In  a  c*3e  that  occurred  t<>  Syme»  this  wa 
especially  \Tell  marked^  the  aneurism  of  the  internal  carotid  simulating  cloaeljl 
an  absoess  of  the  tonnih  In  two  cases  related  by  Porter  in  the  screnteenth 
volume  of  the  DuHin  Journal  of  the  Medical  Scitmeg,  this  was  one  »>f  the 
most  marked  features  :  the  "  appearances  of  the  tumour  (as  seen  by  the 
mouth)  were  most  alarming ;  the  pulsation  could  be  distinctly  seen,  and  the 
Mood  almost  felt  under  the  mucous  membrane  ;  it  seemed  ready  to  give  way 
II ml  bur«(,  into  the  mouth  every  moment/' 

Traatment.— The  treatment  of  these  eases  does  uot  differ  from  that  of 
anoarisms  connected  with  the  carotid  arteries,  and  seated  at  the  upper  part  of 
the  neck;  but  we  are  not  in  possession  of  a  sulBcient  number  of  facts  toenabli 
HB  to  determine  with  any  degree  of  precision  what  the  result  of  surgical  int 
ference  in  them  is  likely  to  be.  If  we  could  ^'ive  an  opinion  from  the  limit 
number  of  cases  at  present  before  the  profession,  we  shuuld  f<?el  iiisj:»osed  no 
U>  entertain  a  very  favourable  opinion  of  the  result  of  the  Hunterian  oper 
tion,  as  applied  to  aneurism  of  the  internal  carotid  outside  the  skulL  This  : 
doubtless  owing  to  the  situation  of  the  aneurism  against  the  mucous  me 
Imme  of  the  mouth,  being  such  that  the  surroundincf  tissues  do  not  exerciao  i 
nzflioient  amount  of  pressure  against  the  sac  after  the  ligatui-e  of  the  vessel  i 
allow  the  efficient  deposition  of  huninated  coagulum,  and  consequent  ocdas 
of  the  artery  leading  into  it — circumstances  which,  in  aocordanoe  with  lis 
principles  that  have  been  laid  down  in  speaking  of  the  Hunterian  opemtioii 
are  necessary  to  success. 


IMTRACRANIAJi    ANKURIBM. 

Aneurisms  may  arise  from  any  of  the  intracranial  arteries,  though 

much  more  liable  than  others  to  this  disease.     Of  Ct2  cases  noted 
r.   Gull,   the    littsilar  artery   was    affecU^d    in   20  cases,   and   the  mid 
cercbml  in  ITi,     In  H  of  the  remaining  cases,  the  internal  carotid  wis  alTsi 
and  in  ti  others  the  anterior  cerebral  artery  was  the  scat  of  anetuiani* 
vertebral  arteries  and  their  branches  were  affected  in  2^  cases^  and  the  i 
and  their  branches  in  34. 

CaiLses. — The  causes  of  intracranial  aneurism  are  very  oluM^'ure.     It  to^ 
hv  sup]K)tied  that  the  small  size  of  the  arteries  within  the  sjsktill  w«iuld 
them  little  liable  to  the  occurrence  of  spontaneous  aneurism,  were  it  not 
the  anatomical  characters  and  physiological  relations  of  these  vcfBcIs  j 
[>nsideraidy  to  the  occurrence  of  this  affection  :  there  being  no  other 
eries  in  the  body  of  the  same  sixe  as  those  within  the  skull  in 
"  apontaneous  aneurism  sf»  frecjueutly  *)ccurw.     This  can  li<' "^"CiJUnf  mi 

the  thinness  uf  their  coats  and  the  want  of  an  external  tibrt>u.«  sIh  \q 

them  unable  to  8up[x>rt  the  incrcjwed  tension  to  which  they  are  occasioxj 
sttbjectcd  in  consequence  of  the  alteration  in  pressuj^  of  the  cerebral  ciroii 
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llUfO  At  differeat  periods,  the  result  of  Bome  varration  in  the  relative  qtiantitioa 
f  the  dilTfrpnt  fi aids  within  the  skall,  or  of  determioution  of  blood  to  the 
This  would   be  the  case  more   particularly  if   their  elasticity  had 
«lfesdjr  been  impiiired  hy  degeneration  or  syphilifcic  diseiise  of  their  coats, 
ThiiSs  aocording  to  Gull,  of  5H  cases  in  which   the  patient*8  ap:e  is  given, 
vmlj  \^  raises  appeared  in  persons  under  twentj-live,  five  of  the  patienta 
betog  itoder  twenty  ;  of  the  remaining  40  cases,  16  occorred  in  persons  under 
of  the  remaining  33,  22  were  met  with  between  forty  and  sixty,  and 
persons  above  sixty*      Of  the  58  cases,  i35  were  males,  and  23  females. 
Cborcli  believes  that,  in  the  youn^,  intracranial  aneurisra  is  due  to  embolism, 
Tlni    tlcitiug    cause    of    the    disease    is    most    commonly    involved    in 
sometimes  it  may  be  traced  to  a  blow  on  the  head,  to  a  fait  or  Con- 
or lo  excess  in  drinking  ;  but  more  frequently  the  symptoms  manifest 
»lrw  iflddenlyi  without  lieing  in  any 
•lyattr;  v>  such  external  influences, 

andofxrii:  _  rous  and  apparently  healthy 

VMfcology.— Intracranial  aneurisms  are 
ahDiait  tt^w»ys  formed  by  the  uniform  dila- 
lAlioQ  of  m  limited  portion  of  the  artery — 
1^  lie  Mocnliiicd  variety  being  rarely  met  with. 
^nh  ibe  nioseum  «'f  University  College  there 
^b^^MMMr,  two  specimens  of  sacculated 
^^^^f^lPpf  the  cerebral  arteries*  The 
^«35lrfthe  arteries  in  this  situation  being 
vmj  tliiii«iilid  unprovided  with  any  external 
flbcfttb,  rapture  of  the  vessel  is  more 
than  pnrtiiil  dilatation,  when  one 
oaly  of  the  circumference  is 
Oecaiionally,  the  dilatation  is 
exieuding  over  some  length  of  the 
ctarr  ;  thm  form  is  pmbably  confined  to  the  btisilar  artery  (Fig,  480). 

TW  diaease  won  Id  ap[)ear  to  be  of  slow  growth,  and  the  sac  sometimes 
lanoMi  Etiefl  with  lammated  coagtda  so  completely  as  to  occlude  the  artery 

Wfcv 

owti  to  intracranial  arteries  in  the  following  order  as  fur  as 

lo  be  the  seat  of  aneurism  is  concerned  :  middle  cerebral,  basilar, 

.iiotid,  anterior  cerebral,  posterior  commanicatin<r,   anterior  com- 

tuig«  vertebral,  posterior  cerebral,   inferior  cerebellar.     Aneurisms  in 

abBt4io<«   of  the   brain  are  rare.    The  size  that  an  aneunsra  attains 

fitt tuition  \i&  sometimes  considerable  :  thus,  in  a  case  of  aueuiism 

Ligilar  artery,  which  occurred  some  years  ago  at  Univereity  College 

jv^u^i,  the  tamunr  was  nearly  as  large  as  a  walnut  ;  in  another  case,  it 

exceeded    this  size.     R.  W.    8mith,  in    the   Duhlin  Joimtal  of 

'  ffxes,  vol.  xxY,,  mentions  a  ca^e   of   miiltiloculnr  aneurism 

t  tor  cerebral  artery  as  large  as  a  email  apple  ;  and  Herres, 

Iaj^  OS  a  hen*s  e^g.     On  the  other  hand,  they  occasionally  prove 

'  till  br    rapture   while  still    of  very  small  size — not    larger  than  a  pea 

f  %  oat* 

II  m  uMom  that  more  than  one  of  the  arteries  of  the  brain  suffer  aneurismal 
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dilAtfttion,    In  the  Mnfieuni  of  the  CoU^  of  SursfooQs,  howcrer,  there 

fircpamtions  of  aneorismal  dilatation  of  both  internal  carotid  arteries, 

A  case  occurred  in  University  College  Ilos|»ita!  under  the  care  of  hi, 
Thomson,  in  which  a  somewhat  similar  condition  existed.  A  man,  forty 
nine  years  of  agc%  had  fallen  on  hie  bead  some  months  before  aiimieaion  into 
the  Hospital.  Since  then  he  had  been  garrulous,  silly*  and  very  irritable- 
becoming  readily  intoxicated.  He  suddenly  l)ecamo  comatov«ise,  with  vomiting 
and  laborious  breathing ;  he  could  close  both  eyes,  but  the  ri^ht  pupil 
waa  dilated  :  the  left  side  was  piirulysed.  He  waa  treated  for  apoplexy,  and 
became  gU^htly  l»etter,  bat  died  in  t«n  days  from  the  first  attack.  An 
aneurism  a  little  larger  than  a  hazel-nut  was  found  on  the  trunk  of  the  right 
carotid,  where  it  gave  off  the  middle  cerebral,  and  another  small  one  on  the  course? 
of  that  artery.  There  was  a  globular  aneurism  on  the  corresponding  artery 
of  the  opposite  gide  ;  the  basilar  artery  was  thickenat  white,  and  opaque, 
aj8  were  ^fto  the  uther  larger  arteries  of  the  brain  ;  there  was  softening  of 
both  anterior  cerebral  lul»es,  especially  the  right. 

Freaanre-Effects. — The  pressure  exerciaecl  by  an  aneurism  sitnated  witluu 
Uie  skull  is  always  chiefly  direct^jd  against  the  yielding  cerebral  subatancie^ 
which  ifl  often  extensively  disorganised  i  the  bones  of  the  sknll  frequently 
eBcape,  and  st^Idom  suffer  much.  Ali^orption  of  the  subjacent  bono,  however, 
Bometimea  takes  place*  to  a  limited  extent :  thus,  \i\  one  case  (Mu^jre's)  the  body 
of  the  sphenoid  bone  was  indented  and  partially  al)s<>rbeil. 

The  parts  compressed  in  each  case  will  vary  according  to  the  situation  of  the 
tumour.  But  the  structui'es  that  principally  suffer  arc  neeesKarily  those  «eflt«d 
at  the  base  of  the  brain,  and  forming  the  flm>r  of  the  latend  ventricles.  In 
Hoore^s  case,  one  of  the  optic  nerves  was  flattened  ;  the  himinii  jjerforata,  the 
rootK  of  the  olfactory  tracts  tlie  anterior  part  of  the  corpus  jitriatuni,  and  a 
considenible  quantity  of  the  neighbouring  white  matter  of  the  anterior  lube» 
were  destroyed.  In  a  case  recorded  by  Lager,  the  facial  nerve  of  the  right 
side  was  paralysed  from  this  cause.  In  H.  W.  Smith's  case,  the  floor  of  the 
third  ventrick^  the  tuber  cinereum,  and  the  origins  of  the  optic  and  ol^ictary 
nenea,  suffered:  the  optic  nerve  of  tlie  oppuaita  side  w»s  flattened  and 
softened* 

Besides  the  changes  that  take  place  in  the  cerebral  substance  as  the  rcenlt  of 
pressure,  important  lesions  may  be  met  with  as  the  effect  of  the  interference 
of  the  aneurism  with  the  i-irculation  in  and  nutrition  of  the  cerebml 
hemiapherL's.  Thus,  in  the  case  of  aneurism  of  both  inii^rnal  introtids  that 
has  already  been  itjferred  to  as  occurring  at  University  College  HoiApital« 
Uiere  was  white  sofleuing  of  both  the  anterior  cercbnil  lobes ;  and  this 
Iciton  sxm  most  marked  on  the  side  that  corresponded  to  the  larger  aneurism, 
and  where  consequently^  it  naay  be  snppo^d^  the  greater  amount  of  obstruction 
to  the  tireuJation  exinted. 

8jmptoiiu.^The  symptoms  of  anenrism  within  tlie  skull  are  exiremeljr 
equivocal ;  and,  indeed,  an  aneuriam  of  large  size  niay  exist  at  the  base  of  ilie 
brain  witljout  ot^casiouing  any  symptouis  whatever.  An  intereating  initmnoe 
of  this  iKX'um.Hl  at  University  College  Hospital  in  18iH,  A  man,  thtrtyH»Teiii 
years  of  age,  died  of  pulmonary  npt^pioxy  and  chronic  pneumonia  of  the  leftj 
lang»  c<>nficquent  up<:»n  the  pressure  of  an  aneurism  c»f  the  eommenoeniesit  ofl 
the  descending  aorta  on  the  pulmonary  veins.  On  ftrntt-m^n-ttm  examination 
an  aneuriam  of  the  baailar  artery  aa  large  aa  i  btsel-nut  was  fouudt  which  had 
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caosed  no  head  Bymptoms;  the  sac  was  very  thin,  and  there  was  much 
atberomatons  d^eneration  in  the  vertebral  arteries. 

Not  nnfreqnentlj  no  symptoms  occur  until  the  rupture  of  the  aneurism 
caoses  fatal  cerebral  apoplexy.  In  many  cases,  however,  definite  local 
Bymptoma  are  produced  by  the  pressure  of  the  aneurism  on  the  important 
stTDctnies  at  the  base  of  the  brain.  Pain  is  a  very  variable  symptom,  both  as 
regards  its  character  and  its  position.  It  may  be  diffused,  or  may  occupy  a 
fixed  point ;  it  may  be  continuous  or  intermitting ;  it  may  be  increased  by 
movement,  or  accompanied  by  peculiar  sensations,  as  of  pulsation  or  of  opening 
and  shatting  the  top  of  the  head. 

The  sight  and  hearing  are  often  impaired.  Dimness  of  sight,  dilatation  of 
one  or  both  pupils,  photophobia,  diplopia,  and  loss  of  vision  have  been  noticed 
in  seveiBl  of  the  cases  recorded.  Cowers  states  that  intracranial  aneurisms, 
even  of  large  size,  are  not  as  a  rule  accompanied  by  any  associated  ocular 
changes.  Nor  do  they  often  cause  consecutive  changes,  unless  their  position 
is  such  as  to  press  upon  the  optic  nerves ;  there  is  then  loss  of  vision  with 
atrophy  of  the  nerve  recognizable  by  the  ophthalmoscope.  If  the  aneurism 
|ms8  on  the  cavernous  sinus,  there  may  be  some  fulness  of  the  retinal  veins, 
bat  this  is  usually  only  temporary,  the  pressure  being  relieved  by  the  free 
communication  between  the  ophthalmic  and  facial  veins.  Optic  neuritis  is 
nre  as  the  result  of  intracranial  aneurisms.  Ptosis  has  been  met  with  from 
prennre  on  the  third  nerve  by  aneurism  of  the  posterior  communicating 
artery.  Buzzing  noises  in  the  ears  and  deafness  are  not  uncommon 
sjmptoms.  The  patient  rarely  loses  the  power  of  articulation  and  of 
deglutition  ;  impairment  of  these  functions,  however,  has  been  met  with. 
There  may  be  paralysis  of  the  side  of  the  face,  or  complete  hemiplegia  ;  or 
fits  and  epileptiform  convulsions  may  occur.  The  mental  condition  may 
andergo  changes  indicative  of  chronic  disease  of  the  brain.  There  may  be 
depreflsion  of  spirits,  listlessness,  or,  as  was  noticed  in  the  case  above  related, 
the  temper  may  become  irritable,  and  the  patient  be  garrulous  or  silly. 
Insanity  has  been  noticed  in  one  case.  As  is  commonly  the  case  in  cerebral 
affections,  the  gastric  functions  are  often  impaired. 

In  some  cases  the  presence  of  aneurism  has  been  detected  by  a  loud  rough  or 
*•  whizzing  "  noise  heard  on  the  application  of  a  stethoscope  over  one  side  of  the 
heady  and,  perhaps,  audible  to  the  patient.  This  sign,  however,  exists  in  but 
few  cases  ;  but  when  it  does  occur,  it  is  unquestionably  the  most  pathognomonic 
of  aU.  I  am  not  aware  that  it  has  been  met  with  in  any  form  of  cerebral 
disease  except  intracranial  aneurisuL 

It  will  thus  be  seen  that,  with  the  exception  of  the  whizzing  noise,  no  special 
lignB  are  afforded  by  aneurisms  within  the  skull,  which  will  enable  us  to  dis- 
dngnish  between  the  symptoms  occasioned  by  their  presence  and  those  of 
iither  tumours  of  the  brain,  and  of  organic  cerebral  disease.  Very  frequently 
no  premonitory  symptoms  manifest  themselves  ;  the  patient  being  suddenly 
teized  when  apparently  in  good  health,  with  apoplexy,  which  terminates  rapidly 
ia  death* 

Cavses  of  Death.— The  most  frequent  cause  of  death  in  these  cases  is  the 
mdden  rupture  of  the  sac  and  extravasation  of  blood  into  the  cavity  of  the  arach- 
ftoid  and  the  meshes  of  the  pia  mater  at  the  base  of  the  brain,  or  into  the 
lateral  ventricles^ither  from  the  aneurism  projecting  into  them  and  there 
giving  way,  or  rupturing  into  the  cavities  by  breaking  down  the  intervening 
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cerebrul  feubetance  (Figs*  481,  482).  Whea  this  mode  of  termination  oceors, 
there  are  occasionally  no  |)rcmotiitory  symjitoms  of  impetiditig  danger  ;  the 
patient^  when  app^ireutly  in  good  health,  being  struck  down  by  an  attack  of 
apoplexy  which  is  speetiily  fatal.  More  frequently  a  series  of  those  symptoms 
that  have  already  been  mentioned  aa  attending  many  cases  of  thi^^  iliseaat*, 
precede  the  fatal  event  for  a  longer  or  shorter  time*  When  rapture  of  the 
sac  and  extravasation  of  blood  take  place,  ^eath  is  inevitable  ;  nt  least,  I  am 
not  acquainted  with  any  case  In  which  signs  of  old  extravasation  have  tjccn 
found  after  death. 

Death  from  rupture  of  the  sac  appears  to  be  most  frequent  in  younger  snh- 
jects.  In  the  later  period  of  life,  aneurism  is  commonly  associated  with 
atheromai^ms  disease  of  the  vessels  generally,  which  may  cause  death  by  soften* 
ing  and  eflusion  of  blood.  According  U}  Gall,  of  2U  cases  occurring  in  peiiKina 
under  thirty-five  yeai-s  of  age,  IG  (or  80  i>er  cent.)  were  fatal  from  rupture  of 
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the  sac ;  while  in  37  cases  over  thirty-five,  death  occurred  from  this  eau***-  m 
only  14,  or  ^8  per  cent. 

In  other  case^  death  may  result  from  softening  of  the  gubsfatue  of  Ua  brain^ 
due  to  the  obstruction  offered  to  the  passage  of  the  lilood  through  the 
iLDeurisinal  vessel,  lu  Uie  case  of  aneurism  of  both  carotids,  already  Gien- 
tioncd  MS  having  i»ccarretl  at  rniversity  College  Hospital,  this  wan  the  mm  i 
both  antcriur  cerebral  lobes  were  affected  with  white  8«>flening,  and  this 
condition  waa  aapecialljr  observable  on  that  side  on  which  the  aneunfitn  was 
larger. 

Treatment. — In  the  treatment  of  intracranial  aneurism  there  ia  usually 
little  U)  U*  ddue^  tht'  nature  of  the  case  not  being  sufficiently  tibvious  in  the 
majority  of  instnuces  to  justify  adive  meaauix-a.  The  gf^nemi  treatment 
recommended  for  ar  ^  be  adopted,  such  as 

rest,  appropriate  diet  \  •  f  potassium.  Should^ 

bovrever,  tlie  loud  rough  whixs  be  distmctly  aadibte  ovei*  one  side  of  the  hssd. 
more  especially  nhont    the   base  of    the   sknll,  or  by  application    of   tlis  I 
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ittethoflcope  to  the  mastoid  process,  and  should  symptoms  of  cerebral  compression 
b^n  to  manifest  themselves,  h'gatore  of  the  carotid  artery  on  the  affected 
aide  may  with  propriety  be  practised.  This  was  done  succcsotnlly  in  a  most 
interesting  and  instmctive  case  of  intracranial  aneurism  by  Goe  of  Bristol  ; 
and  ansQCcesBfulIy  by  Berkeley  Hill,  in  one  at  University  College  Hospital,  in 
which  death  took  place  from  haemorrhage  from  the  seat  of  ligature. 


INTRAORBITAIi    ANSX7RIBM. 

"  Intraorbital  aneurisms  "  were  for  a  long  time  considered  by  Surgeons  to 
be  of  the  nature  of  erectile  tumours  ;  but  the  erroneonsness  of  this  opinion  wais 
pointed  out  by  Busk^  and  subsequently  by  Nunneley,  who  showed  that,  except  in 
those  very  rare  cases  in  which  a  pulsating  tumour  of  the  orbit  is  congenital,  or 
ha8appe£u*ed  shortly  after  birth,  or  is  associated  with  naevoid  tissue  developed  in 
the  eyelids,  it  must  be  looked  upon  as  being  due  in  the  vast  majority  of  cases 
to  the  presence  of  an  aneurism  or  aneurismal  varix  at  the  back  of  the  orbit. 
These  views  have  been  fully  confirmed  by  Rivington  in  his  exhaustive  paper 
founded  on  73  recorded  cases  of  pulsating  tumour  of  the  orbit  collected  from 
various  sources,  and  including  one  very  interesting  case  of  his  own.  The 
vessel  affected  seems  to  be  in  some  instances  the  ophthalmic  artery  itself ;  in 
other  instances  it  would  appear  that  the  tumour  is  developed  within  the 
cram'nm,  springing  from  the  carotid  artery,  the  ophthalmic  being  but  second- 
arily affect^.  Delens  of  Paris  has  recorded  three  cases  verified  by  post-mortem 
examination,  in  which  the  symptoms  arose  from  an  arterio-venous  aneurism 
iffecting  the  carotid  artery  in  the  cavernous  sinus. 

OKoamm, — The  causes  of  intraorbital  aneurism  are  in  some  cases  very  obscure  ; 
io  others,  the  condition  evidently  has  originated  from  a  blow  upon  the  head. 
In  the  first  class  of  cases,  where  the  disease  has  been  of  spontaneous  origin,  the 
patient  has  suddenly  felt  a  crack  or  snap  in  the  orbit,  like  the  ''  crack  of 
a  whip,"  or  the  "snap  of  a  gun,"  and  the  disease  has  then  developed 
gradually.  In  the  traumatic  cases,  the  blow  upon  the  head  has  usually  beeu 
levere,  attended  in  some  instances  with  symptoms  of  fracture  of  the  anterior 
part  of  the  base  of  the  skull.  In  several  cases  it  has  arisen  from  penetrating 
woands  of  the  orbit  caused  by  sticks  or  small  shot. 

Of  the  73  cases  collected  by  Rivington,  32  were  idiopathic  and  41  traumatic. 
Of  the  idiopathic  cases  two  were  congenital,  probably  genuine  specimens  of 
cirsoid  aneurism  ;  the  mean  age  of  the  rest  was  43,  the  oldest  being  69.  The 
mean  age  of  the  traumatic  cases  was  between  30  and  31,  the  extremes  being 
11  and  72.  The  spontaneous  cases  were  most  commonly  in  women  :  thus,  of 
3«i  cases  in  which  the  sex  is  recorded,  21  were  females.  The  traumatic  form 
ui  most  common  in  men,  the  number  being  31  males  to  10  females.  Amongst 
the  idiopathic  cases  15  occurred  on  the  right  side,  13  on  the  left,  and  2  on 
both  sides  ;  of  40  traumatic  cases,  10  were  on  the  right,  27  on  the  left,  and  3 
on  both. 

Vjmptoms. — The  first  sensation  experienced  is,  in  spontaneous  cases,  that  of 
%  load  snap  or  crack  in  the  orbit  or  head.  This  is  followed  by  congestion  of 
the  conjunctiva,  difiicnlty  in  opening  the  eyelids,  a  feeling  of  tension,  and  in 
wme  instances  severe  pain  in  and  around  the  orbit.  Loud  whizzing  bewilder- 
ing noises  are  experienced  in  the  head,  and  are  much  increased  on  stooping  or 
Ijing  down.   In  traumatic  cases,  a  persistence  of  congestion  of  the  conjunctiva 
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with  redness  and  Boine  cedema  of  the  eyelids,  and  the  occurrence  of  nobea  in  ' 
tlw  head,  are  uauully  the  firet  indications  of  the  mischief  that  has  occurred* 
In  all  cases,  after  a  time,  the  eyeball  becomes  unduly  prominent,  and  pulia- 
tion of  a  thrilfing  vibratory  character  can  be  felt  in  the  orbit;  on  the 
application  of  the  ear,  a  lond  whizzing  bruit  is  heard,  which  extends  widely 
over  the  side  of  the  head.  The  eyeball  itself  eventually  falls  into  a  state  of 
chronic  congestion  ;  chemosis  occurs,  the  cornea  becomes  opaie6i:jent,  the 
aqneous  humour  turbid,  and  sight  is  impaired  or  lost.  The  bruit  and  pulsa- 
tiim  are  diminished  or  cease  on  compressing  the  c^arotid  artery  of  the  side 
ftlftTted. 

Patliology. — The  essential  features  of  so-called  intmorbital  anenriam,  or 
pnlsating  tumour  of  the  orbit,  may  arise  from  more  than  one  pathological 
condition.  Rivington  has  collected  14  fatal  cases  in  which  the  diseased  parti 
were  examined  after  death.  In  one  only  (Guthrie)  was  an  aneurism  found  in 
the  orbit.  In  this  case  the  disease  was  double,  and  there  was  a  circumscribed 
aneurism  on  each  ophthalmic  artery.  In  four  cases  no  arterial  disease  was 
found  :  in  one  of  these  (Oetlingen)  there  was  obliteration  of  some  of  the  veins 
of  the  orbit  from  old  inflammatory  mischief,  in  the  other  three  (Bowman, 
Aubrey,  and  Morton,)  there  was  obstruction  to  the  passage  of  blo<jd  from  the 
orbit  through  thromboflis  of  the  intracranial  sinuses.  In  one(Kunnelcy)  there 
was  a  circum scribed  aneurism  of  the  •'phthalmic  artery  before  it  entered  the 
orbit :  in  three  (Baron,  riendrin,  and  Nunneley)  rupture  of  an  aneurism  of  the 
internal  carotid  into  the  cavernous  sinus  was  found  ;  in  one  (Wecker)  simple 
dilatation  of  the  carotid  in  the  cavernous  gintm  was  the  cause  of  the  disease  ; 
and  in  the  remaining  four,  an  aneurismal  varix  of  the  carotid  artery  and 
cavernous  sinus  was  found.  Thene  four  were  nU  the  result  of  injury,  nnc 
arising  fronj  a  dirt*ct  wound  from  the  point  of  an  umbi-ella  thrust  into  the 
opposite  orbit,  and  the  others  from  severe  blows  on  the  head,  probably 
accompanied  by  fracture.  No  case  of  aneurism  by  anastomosis  of  the  orbit 
haa  been  demonstrated  hj post-marttm  examination,  but  there  is  stnmg  reason 
to  believe  that  two  eases  of  congenital  origin  which  have  been  recorded 
were  of  this  nature.  The  ♦•arlier  observers  supposed  all  cases  to  be  due  to 
aneurism  by  anastomosis.  The  fallacy  of  this  opinion  was  first  pointed  out  by 
Busk,  who  referred  the  symptoms  to  a  rupture  of  the  ophthalmic  aitery  and 
the  development  of  a  circumsi'rihed  traumatic  aneurism  of  that  vessel  ;  thia 
also  has  not  been  demonstrated  by  posf-morfem  obgiervation,  Xunneley 
doubted  the  con'ectneas  of  this  vievv»  and  referred  the  symptoms,  in  eom« 
cases,  to  a  |K'Culiar  vascular  condition  of  the  parts,  dependent  more  upon  an 
affection  of  the  veins  than  of  the  arterirg,  and  g4>mewhat  analogous  to  what  taken 
place  in  the  exophthalmos  of  bronchocrele.  He  jiointed  out  also  that  although 
in  other  cases  an  aneurism  eiists,  it  is  not  in  tlie  orl»it,  hut  behind  it  in  th^ 
cavernous  sinus.  In  these  latter  cases  he  showed  that  the  prominence  of  th« 
eyel»all  is  due  to  distension  of  the  veins  of  the  orbit  from  obstruction  to  the 
return  of  blood,  and  the  pulsation  is  communicated  to  these  distended  vehii  | 
by  the  aneurism  in  the  cavernous  sinus.  This  view  is  fully  confirmed  by 
the  post-mariem  reconls  quoted  above.  In  iUme  c«s<'.8  in  which  nothrujt  | 
beyond  obstniction  to  the  return  of  blcKxl  through  the  caveruf^us  sinu*  and 
ct^usequent  dilatation  of  the  orbital  veins  has  been  found,  the  i^uie  of  the 
pulaation  is  not  *o  evident  In  otlier  ai$m  it  ti*  perha^n  possible  that  some 
diemigemeiit  of  the  va«o-motor  influenct*  of  tlie  sympathetic  may   really  < 
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occasion  the  symptoms  of  increased  vascular  activitj  that  are  so  characteristic 
of  Uie  disease. 

The  secondary  phenomena  that  are  observed  in  these  cases,  such  as  conges- 
tion of  the  eyelids,  of  the  palpebral  and  ocular  conjunctivsB,  amounting  even 
to  chemosis  in  many  cases,  and  the  muddiness  of  the  aqueous  humour  and  lens, 
•re  doubtless  due  to  an  interference  with  the  return  of  blood  from  these  parts 
throogh  the  ophthalmic  vein,  and  to  the  consequent  congestion  of  the  smaller 
vesKls  and  effusion  of  serum.  The  protrusion  of  the  eye-ball  is  due  to  the 
vascokr  tumour,  whatever  its  precise  nature  may  be,  and  the  derangement  in 
Tisi<Hi  to  an  alteration  in  the  axis  of  the  eye  consequent  on  this  extrusion. 
It  is  remarkable  that  the  bruit  in  these  cases  should  be  so  loud,  not  only  to 
the  patient's  own  senses,  but  to  the  ear  of  the  Surgeon  ;  and  this  can  be 
scconnted  for  only  by  the  proximity  of  the  cranial  bones,  which  may  act  as 
conductors  of  sound. 

Biagiioais. — The  Diagnosis  of  pulsating  tumour  is  sufficiently  easy,  but  it 
ii  just  as  difficult  to  determine  accurately  the  cause  of  the  disease.  It  is 
probable  that  nearly  all  the  traumatic  cases  are  due  to  aneurismal  varix  of  the 
carotid  artery  and  cavernous  sinus.  The  sudden  onset  of  the  disease  with  a 
crack  or  snap  in  idiopathic  cases  would  lead  to  a  presumption  that  a  small 
aneorisn  of  the  carotid  had  given  way  into  the  sinus.  Congenital  cases  are 
probably  aneurisms  by  anastomosis.  Beyond  this,  accurate  diagnosis  of  the 
pathological  condition  is  hardly  possible.  The  disease  most  likely  to  be 
mistaken  for  an  intraorbital  aneurism  is  a  pulsating  sarcoma  of  the  bones  of 
the  orbit.  In  this,  however,  the  pulsation  is  less  expansile  and  the  peculiar 
haish  bruit  is  wanting. 

VxogiiosiB. — I  think  it  is  still  doubtful  what  would  happen  in  a  large 
number  of  these  cases,  if  the  disease  were  left  to  itself  without  operation.  It 
might  be  supposed  that  it  would  probably  have  a  fatal  termination  ;  that 
nuptore  would  take  place  either  into  the  cranial  cavity  or  externally,  and  that 
ndden  death  would  occur.  That  this  has  occasionally  happened  is  proved  by 
reocNrded  cases,  but  it  is  by  no  means  a  necessary  consequence  of  the  disease. 
Spontaneous  cure  appears  to  take  place  in  some  cases :  thus  I  have  seen  a 
gentleman  about  44  years  of  age,  who,  in  consequence  of  a  fall  on  the  head 
a  few  months  previously  presented  the  characteristic  symptoms  of  intraorbital 
aneurism.  Ligature  of  the  carotid  artery  was  recommended,  but  the  patient 
woald  not  consent  to  the  operation,  and  fourteen  months  later  the  symptoms 
of  the  disease  had  to  a  great  extent  disappeared.  A  grave  prognosis  should 
not  be  given  hastily,  as  it  is  only  by  watching  the  case  that  a  correct  con- 
cfawon  can  be  arrived  at.  If  the  protrusion  of  the  eye-ball  continues  to 
increase,  and  the  globe  itself  begins  to  suffer,  and  vision  is  lost,  the  prognosis 
becomes  grave  and  the  case  is  one  requiring  surgical  treatment.  If  there  is 
no  increase  of  the  symptoms  after  some  months,  the  patient  may  be  left  to 
natare  unless  the  annoyance  of  the  disease  is  great. 

Tumi iui ant. — The  occasional  occuirence  of  spontaneous  cure,  the  un- 
certainty in  which  we  often  are  as  to  the  real  nature  of  the  disease,  and  the 
obtain ty  that  in  some  instances  at  least  there  is  no  true  aneurismal  tumour, 
would  justify  the  Surgeon  in  having  recourse  to  medical  treatment,  aided  by 
digital  compression  of  the  carotid,  and,  perhaps,  the  application  of  ice  to  the 
forehead,  before  proceeding  to  operate.  That  these  means  are  occasionally 
nooessful,  there  can  be  no  doubt.    Gioppi,  of  Padua,  has  recorded  a  case  in 
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which  an  intraorbital  aneurism  of  great  severitj  waa  cured  by  iutcrmittent 
digital  compression.  The  compi^ssion  was  kept  op  for  periods  of  a  minate  or  ■ 
two  With  freqaent  intervalH  ;  pressure  continued  for  more  than  one  minnt^  ■ 
canaed  fainting*  The  disease  was  cured  in  four  dajs.  Vanzetti  and  iScarra- 
mtUEza  have  pubh'shed  anotlier  case,  in  which  intermittent  digital  conipreaaion 
was  kept  up  for  five  minutes  at  a  time.  The  case  wa§  completely  cured  by 
compresgion  during  aeven  hours  and  twenty  miuutes,  spread  over  eighteen 
days. 

Among  the  caaes  ocUected  by  Rivington  were  IG,  including  thofle  jnat 
mentioned,  in  which  digital  com^rremim  of  I  tie  tommon  mrotid  was  adopted* 
Of  these^  5  were  idiopathic  and  1 1  traumatic.  Two  of  the  former  and  one  of 
the  latter  were  cured  ;  in  the  rest  no  benefit  resulted  from  the  treatment, 
Imh'umetital  compression  waa  tried  in  four  cases  witliout  result.  Gatvana- 
ptineturt  was  tned  twice  ;  once  it  failed  and  once  it  was  fatal.  Coagutalm^ 
injeciimin  were  used  in  four  cages,  in  all  of  which  the  disease  was  traumatic 
The  substance  used  was  perchloride  of  iron  in  three  cases,  two  of  which  were 
cored  and  one  derived  no  beneiit.  In  the  fourth  case  a  solution  of  lactate 
of  iron  was  injected  and  the  patient  was  cured*  In  spite  of  this  success  the 
injection  of  C4>agulating  fluids  into  a  dilated  vein  in  which  it  is  imposaibte 
temporarily  to  arrest  the  flow  of  blood*  can  hardly  be  regarded  as  a  eafe 
proceeding, 

lAgaiure  of  the  cammon  mrotui  of  the  aflccted  side  has  been  highly  suc- 
oeasfal  Kivington  has  collected  54  cases  in  which  it  was  performed  ;  21 
were  idiopathic,  82  traumatic,  whilst  the  nature  of  one  was  not  known. 

Of  the  21  idiopathic  cases  4  die*l  and  17  i*ecovered  ;  of  these  17,  13  were 
cured,  in  9  vision  was  restored,  in  3  it  was  not  regained,  and  in  the  otliers  the 
effect  in  this  respect  is  not  mentioned.  Three  cases  were  beuefiterl  by  thft 
operation,  whilst  in  one  the  relief  was  temporary  and  the  eye-ball  and  tumotif 
were  subsec|nently  removed*  Of  the  3:f  traumatic  cases,  5  died  and  27 
peooTcred.  Of  these  27,  17  were  cured,  1  by  subsequent  injection.  Vision 
wifl  not  regained  in  tl.  In  5  the  operation  failed,  and  2  of  these  were  subse- 
quently cured  by  ligature  of  the  uppusite  artery.  Four  were  partially  cured, 
and  one  relapsed  after  apparent  cure. 

The  evidence  of  recorded  cases  thus  seems  strongly  in  &vonr  of  the  trent* 
meat  of  this  disease  by  ligature  of  the  common  carotid  art^  when  simple 
medical  treatment  and  compresaiou  have  failed  to  produce  a  decided 
impn^ssion. 

In  a  very  inteR«ting  case  which  I  saw  in  Vdfieau'i  wards  in  1889,  both 
orbits  were  affected ;  and  as  pressure  on  the  right  carotid  am^ied  th9 
pulsation  and  bruit  in  both,  that  artery  wai%  tied.  Hut  though  the  disease 
cored  in  the  left  orbit  by  this  operation,  and  temjxirarily  arrested  in  the  righit] 
it  nuppeared  in  the  latter  situation,  and  waa  eventually  cured  there  by  the 
ligature  of  the  left  carotid. 


AMSURIBM    OF    TKX    BUBGULVXAlf    ARTBRT. 

Aneurisms  of  the  Subclavian  occnr  in  order  of  frequrncy  Iwtwi^n 
of  the  carotid  and  of  the  innominnU'  arteries.     They  are  rami  often 
wiili  on  the  right  side,  in  the  propr^rtion  of  ab<^»ut  three  to  one  x   and  this 
would  appear  to  he  in  a  great  meaaufe  dependent  on  their  being  ooGafli0iied 
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direet  Tidenoe,  or  by  repeated  or  prolonged  exertion  of  the  arm  :  thus  they 
commonly  occar  from  falls,  blows  upon  the  shoulder,  or  excessive  fatigue  of 
ibis  extremity.  From  the  fact  of  the  aneurisms  arising  from  external  violence, 
we  should  expect  to  meet  with  them  most  frequently  in  males,  and  this  we  do 
in  a  remarkable  manner.  Of  120  cases  collected  by  Poland,  only  11  occurred 
hi  females,  and  in  4  of  these  instances  the  disease  resulted  from  injury  ;  in  2 
GMes,  both  arteries  were  affected.  The  disease  may  be  seated  in  any  part  of 
tbevesBel  on  the  right  side,  though  most  conmionly  the  artery  is  not  dilated  until 
after  it  has  passed  beyond  the  anterior  scalenus.  On  the  left  side  aneurism 
nerer  oocors  before  the  artery  has  emerged  from  the  thorax  ;  and  then,  as  on 
the  right,  it  most  commonly  happens  in  the  third  part  of  the  vessel.  Sub- 
davian  aneurism  may  occur  at  any  age  above  21.  It  is  most  common  in 
middle  life ;  and,  according  to  Poland,  is  three  times  more  frequent  in 
England  than  in  any  other  country. 

VjmptoBUi. — An  aneurism  of  the  subclavian  artery  is  charactensed  by  a 
pulsating  compressible  tumour  of  an  elongated  or  ovoid  shape,  situated  at  the 
base  of  the  posterior  triangle  of  the  neck,  immediately  above  the  clavicle.  If 
it  be  small,  it  will  disappear  behind  this  bone  on  the  shoulder  being  raised  ; 
at  it  increases  in  size,  it  fills  up  the  whole  of  the  space  above  the  clavicle 
between  the  stemo-mastoid  and  the  trapezius,  often  attaining  a  very  consider- 
able bulk.  In  consequence  of  the  pressure  which  it  exercises  on  the  brachial 
plexus  of  nerves  there  is  pain,  often  attended  with  numbness,  and  extending 
down  the  arm  and  fingers,  usually  with  some  weakness  of  these  parts.  In 
icxDe  instances  there  is  a  spasmodic  affection  of  the  diaphragm,  owing  to 
irritation  of  the  phrenic  nerve.  The  external  jugular  vein  is  commonly 
diitended  and  varicose  ;  oedema  of  the  hand  and  arm  may  be  present.  The 
tomonr  does  not  increase  rapidly  in  size,  owing  to  its  being  tightly  compressed 
by  the  surrounding  parts  ;  and,  as  the  disease  never  extends  inwards,  it  does 
act  interfere  with  the  trachea  or  oesophagus.  In  some  cases  it  has  been 
known  to  extend  downwards  and  backwards,  so  as  to  implicate  the  pleura  and 
the  iommit  of  the  lung. 

Magnosis. — This  is  usually  easy,  although  an  enlarged  gland  or  chronic 
abaoeas  lying  over  the  third  part  of  the  artery  may  at  first  sight  be  mistaken 
for  an  aneurism  of  the  vessel.  When  the  disease  affects  the  first  part  of  the 
artery  it  may  present  features  closely  resembling  those  of  an  aneurism  of  the 
insominate  or  of  the  root  of  the  carotid.  Under  these  circumstances  the 
condition  of  the  pulse  in  the  branches  of  the  carotid  may  aid  the  diagnosis, 
for  it  is  nnlikely  to  be  affected  when  the  aneurism  is  limited  to  the  subclavian. 
Mayo  mentions  a  case  in  which  an  exostosis  of  the  first  rib  pushed  forward 
the  subclavian  artery  in  such  a  way  as  to  cause  it  to  simulate  an  aneurism, 
and  eventually  to  arrest  the  pulsation  in  it. 

X#svlts. — As  a  subclavian  aneurism  increases  in  size,  it  may  become 
diffused,  and  burst  either  externally  or  into  the  pleural  sac.  A  spontaneous 
care  has  more  frequently  occurred  in  this  than  in  any  other  external  aneurism. 

Ti— tiiiiant — The  treatment  of  subclavian  aneurism  is  in  the  highest 
degree  unsatisfactory. 

A  fair  trial  should,  in  all  cases,  be  given  to  complete  rest  and  restricted 
diet  according  to  the  plan  described  on  page  118.  In  one  recorded  case  a 
labclavian  aneurism  was  cured  by  Valsalva's  treatment  in  eighteen  months. 
This  constitutional  treatment  may  be  supplemented  in  suitable  cases  by  applying 
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diffiri  presmre  to  tbe  mc  itself;  this  can  be  done  by  meanfl  of  a  weifjht,  or  by 
a  leaden  or  leathern  cnp  moulded  to  the  swelling. 

CompresMion  on  ikf^  cardiac  siih  can  be  employed  only  when  the  artery  rinea 
high  enough  in  the  neck  to  admit  of  pressare  bein<,^  applied  hetw*^n  tbe 
«c>ilenuB  and  the  sac.  Such  a  combination  of  irregular  anatomical  distribntion 
with  aneurism  must  of  iiecessity  be  excessively  rare  ;  but  in  one  ca«c  in  which 
it  uocurred,  Poland  succeeded  in  effecting'  a  cui'e  by  digital  compression  kept 
np  for  nincty-nix  hoars.  The  tumour  was  then  smaller  and  harder,  but  still 
pulsated.  The  ptitient  lefl  tbe  Hospital,  and,  at  the  end  of  a  month,  the 
tumour  was  found  to  have  become  solid,  and  htwl  ceast^^  to  pnlsatc.  Thv 
number  of  cases  in  which  cumpression  is  possible  umy  perhaps  be  incr^sed  by 
j>erforminj(  the  oj^eration  under  priOonfjed  amesvtlie^sia, 

C0mpmision  on  the  distal  side  could  l>e  effected  only  when  the  artery  croiiCft 
the  RfBt  rib,  and  consequently  would  be  arailable  only  in  those  rare  caaea  ia 
which  the  aneurism  sprinprs  from  the  first  part  of  the  vessel. 

Manipulaiiitn,  m  reeuuunended  by  Fer^^mssuu,  deserves  a  further  trial ;  of 
tbe  few  instances  lu  which  it  has  been  employed  it  was  sucoeaaful  in  Little^a 
case  and  partially  so  in  Fergiisson's  case. 

Galvafw-jmncture  and  Arupuncture  are  also  available  methods  of  treatment, 
and  might  be  combined^  w^hen  practicable,  with  distal  compression,  (lulvauo- 
pitnciure  has  been  succeesfuUy  employed  by  Abeille  and  acupunctniv  by 
Hiioewen* 

Ligature  of  thf  mmmimte,  and  of  ths  mtfcluvian  ttsdf,  internal  to,  Ix^hind, 
and  beyond  the  scalenus  anti<  us,  has  been  practised  for  the  cure  of  this  form 
of  aneurism  ;  it  has  likewise  l)ecn  proposed  to  apply  the  distal  operation  to  the 
treatment  of  this  disease,  and  to  amputate  at  the  shoulder-joint. 

When  an  aneurism  is  situated  on  tbe  right  subclavian  artery  on  the  tmcheil 
side  of  the  scalenus,  the  flow  of  blood  throngh  it  can  be  arrested  only  by  tho 
ligature  of  the  innominate  ailery.  When  it  is  situated  beyond  the  scalenos^ 
or  even  behind  it,  ligature  of  the  sultctavian  has  been  practised  in  the  first  part 
of  its  course  before  it  reaches  this  muscle.  For  suU^Iavian  aneurism  on  the  left 
side,  in  these  situations,  the  proximal  ligatun^  wtmld  not  b**  practicable. 

Let  us  now  proceed  to  examine  the  results  that  have  attended  these  OperaitTe 
proc^dui-es. 

mgatiir#  of  the  Iimomixiata. — The  innominate  artery,  as  may  be 
by  the  aa^ompanying  table,  has  been  ligatured  at  least  twenty-two  times. 


{ 


CASKg  OF  LIOATIHK  OF  lyXOMINATK  AftTlgttY. 


OKtULttm. 


.  \    VATviiK  or 


1.  MOTT. 


t.  QEXrs. 


iii«     57 


80 


Subelavfiiu 


Subclfivian 


iiriooi 
rconiTW 


'Di«ia  oa  26llTit'd  au  ii 
I         (lav.  Lijmtun 

I  ■top|tod  L;     3  I    ^ 

1  on  2ttth. 

Dieil  oa  asth  Li^turv  8e|»amtcd  in  foatt«<ii 

iljiy.  dajif.     Hfrmorrhftge  nfi».T  *<^«* 

mtmn  of  T 

ciiid  ariil  t 

rt'our,     .'^  f- 

I'eath  Wit  r- 

rhife.    Artcij  wtd^i^  cKciudod. 
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GASES  OF  LIGATURE  OF   INNOMINATE  ARTERY — (continued). 


OREATOft.  I  RKX. 


HATX7ME 
or  DISEASE. 


S.  H^lIa. 


4.  A  SUR. 

OBON  IN 
PARIR.      ' 

I 

5.  KORMAN. 

6.  BLAKD. 


52      Subclavian 
aneurism. 


Subclavian 

'    aneurism. 

SI  '  ^jubclavian 

I    aneurism. 


7.  LiZARR.        m.     30      Subclavian 
I  aneurism. 

«.  HUTIK.        m.     26    Haemorrhage 
from  axillH 
after  ligature 
'of  subclavian. 


Died  on  5th 
day. 

Died. 


Died. 


Artery  was  diseased  and  gave  j 
way.  Bleeding  arrested  by  1 
plug  :  death  from  other  causes. ' 

Case  refeiTed  to  by  Dupuytren. 


9.  Arendt.      m.     3(> 


10.  Cooper.      m. 
(San  Fran- 
Cisco.) 


IL  Cooper. 
(Do.) 


11  Gore. 
(Bath.) 


Subclavian 
aneurism. 

Subclavian 
and  carotid 
aneurism. 

Subclavian 
and  carotid 
aneurism. 


ri2  Subclavian 
'  and  axillary 
I    aneurism. 


Died  of  pericarditis  sixty  hours ; 
after  operation. 
Died  on  18tb  Haemorrhage    from    distal    side 
day.  came  on  on  the  1 7  th  and  1 8th 

\  days.   Ligature  applied  to  upper 
1  ]K)rtion  of  artery.  j 

Died  on  21st  1  Ligature  separated  on  17th  day.  | 
day.  Haemorrhage  on  19th.    Pleurisy  | 

of  right  side.  1 

Died  in  12     Punctured  wound  in  axilla,  for 
hours.  which    subclavian    was    tied ; ! 

secondary     hsemorrhage,     and , 
then  innominate  tied. 

Died  on  8th   Inflammation    of    lung,  pleura, 
day.  and  aneurismal  sac.  | 


13.  Smyth.        m. 
(New  Orleans.) 


32 


Subclavian 
aneurism. 


U.  BlCKER- 
8TETH. 

(Liverpool.) 


15.  O'Gradt. 
(Dablin.) 


40      Subclavian 
aneurism. 


Subclavian 
aneurism. 


Die*l  on  9th 
day. 

Died  on  34th 
day. 


Died  on  17th 
day, 


Recover}'. 


Died  on  Oth 
day. 


Death  next 
day. 


Upper  end  of  sternum  and  inner  j 
end  of  clavicle  removed.    Dys- 1 
pncea  and  retention  of  urine  : 
pus  in  the  right  kidney. 

Bones   removed    as  in   previous , 
case.     Patient  was  apparently 
doing    well,    when    secondary ; 
haemorrhage  appeared.    Imme- 
diate cau.se   of   death,  haemor-  • 

'  rhage,  in  consequence  of  removal 

I  of  bandages  by  patient. 

I  Artery  partially  cut  through  by 

I  ligature.      Cardiac     extremity  ' 

I  not    contracted,  but    partially ' 

f  lugged  with  dark  coagulum. ' 
nflammation     of     subclavian ' 

'  vein   (left).      Pus   in  anterior 

I  mediastinum.      Aneurism  con- 
tracted  and  filled  with  coagu- 1 
lum. 

Ligature  applied  to  innominate 
a   quarter   of    an    inch  below 
bifurcation,  and  at  same  time 
to     carotid    one     inch     above 
origin.    Haemorrhage  on   15th,  | 
33ni,  and  Slst  days,  arrested  by  1 
pouring  shot  into  the  wound.  Li- 1 
gatnre  of  right  vertebral  on  54th 
day.  Tumour  returned  ten  years  ' 
afterwards  and  proved  fatal.       ! 
Direct  compression  tried  on  the  j 
artery  for  two  days.   Then  liga- 
tured above  and  below  the  spot ' 
where  compression  had  been  ap- 
plied.   Death  from  haemorrliage 
from  the  distal  side. 
Carotid  also  tied.      Apoplectic 

i  symptoms. 
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OASES  OF  LIGATURE  OF  INNOMINATE   k«rE&Y—{f.(mtmtud). 


I 


I  SEX.  '  AU£. 


16.  W.  Thom-    m. 
SON. 

(Dublin.) 


I  17.  Bennett    m. 


49 


May. 


18.  Banks.        m. 


19.  Durante.     .. 
(Rome.) 


2l).  TWYNAM.       f. 


18 


21.  Jacobson.   in.     48 


I 


22.  COPPIN.        in. 

GBR. 

(Dublin.) 


KATURE 
or  DI8EA8K. 


30 


Subclavian 
aneurism. 


Subclavian 
aneurism. 


Subclavian 
aneurism. 


Subclavian 

and  axillar}' 

aneurism. 


Subclavian 

and  axillary 

aneurism. 


Died  on  42nd 
day 


Subclavian 
aneurism. 


Subclavian 
aneurism. 


Died  on  18th 
day. 


Recovery. 


Died  on  15th 
day. 


Died  in  18 
hours. 


Death  on  16th 
day. 


Recover}*. 


Secondary  haemorrhage  30th  and 
39th  days.  The  hiemorrbage 
came  from  an  opening  in  the 
artery,  the  result  of  ulceration. 
It  was  one  quarter  of  an  inch 
above  the  seat  of  ligature.  An 
ox-aorta  ligature  was  used.  No 
trace  of  it  was  found  at  the 
post-mortem.  I 

secondary  haemorrhage  from ' 
ulceration  opposite  the  knot  of  I 
the  ligature.  Twisted  stninds' 
of  catgut  used  after  breaking  of ' 
an  ox-aorta  ligature  ;  coats  not : 
divided. 

Kangaroo-tendon  ligature ;  ooats 
not  divided.  Common  carotid) 
also  tied.  Pulsation  returned 
and  aneurism  increased.  Liga- 
ture of  first  part  of  subclavian 
67  days  later.  Death  from  se- 
condary hemorrhage  on  S7th 
day.  Aneurism  had  ^comeamaU 
and  hard. 

The  carotid  and  vertebral  were 
also  tied.  HsBmorrhage  occarred 
on  12th  and  15th.  Death  from 
cerebral  embolism.  The  ancor- 
ism  was  collapsed  and  contained 
coagula  of  var}'ing  consistence. 

The  aneurism  was  traumatic. 
Silkligatureapplied  through  me- 
dian incision.  Carotid  also  tied. 
Death  from  cerebral  symptoms. 

Ox-aorta  ligature ;  coats  not 
divided.  Carotid  also  tied. 
Death  from  broncho-pneamonia 
and  exhaustion.  The  aneurism 
was  almost  full  of  jelly-like 
coagulum. 

Soft  silk  ligature  applied  through 
median  incision.  Carotiddivided 
between  two  ligatures  Sixteen 
months  after  the  operation  the 
patient  was  in  )>crfect  health, 
and  '*  the  aneurism  was  repre- 
sented only  by  a  small  movable 
and  lianl  filbert-size<l  tumour.** 


As  will  be  Been  from  the  above  table,  there  are  only  three  recorded 
of  recovery  after  ligature  of  the  innominate  arter}'.  In  four  other  instances 
the  operation  has  been  commenced,  but  abandoned  owing  to  unforeseen 
difficulties,  and  this  by  some  of  the  most  skilful  operators  that  their  respectiye 
countries  can  boast  of. 

Although,  in  reasoning  on  the  propriety  of  performing  an  operation,  it  is 
not  in  general  worth  while  to  take  into  consideration  the  difficulties  that  the 
Surgeon  may  encounter,  provided  the  operation  be  practicable  ;  yet,  when  we 
consider  that  this  opemtion  has  been  left  unfinished  in  several  cases  bj 
Burgeons  who  were  well  able  to  accomplish  whatever  was  within  the  limits  of 
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poesibilitj,  we  may  well  hesitate  to  undertake  so  serious  a  proceeding.  The 
difficulties  do  not  consist  merely  in  the  position  and  relations  of  the  vessel, 
but  rather  in  the  condition  in  which  the  artery  and  the  adjacent  structures 
may  be  found  after  the  vessel  is  exposed.  Thus,  in  Porter's  case,  the  aneurism 
oocopied  the  whole  of  the  inferior  posterior  triangle  of  the  neck  ;  as  no  pulsa- 
tion was  traceable  in  the  vessels  beyond  the  aneurism,  it  was  useless  to  attempt 
ligiture  on  the  distal  side.  On  exposing  the  innominate  it  was  found  to  be  so 
diseased  that  it  was  not  thought  desirable  to  pass  the  ligature  round  it.  Alter 
the  operation,  however,  the  pulsation  of  the  tumour  gradually  diminished, 
aod  at  last  ceased,  its  bulk  also  becoming  less.  In  Key's  case,  in  which  it  was 
impracticable  to  pass  the  ligature,  it  was  found  after  death  that  the  innominate 
VIS  dilated  immediately  after  its  origin  into  an  oblong  tumour,  which  occupied 
the  whole  of  the  artery.  It  is  remarkable  that  in  this  case,  as  in  Porter's, 
iuflammation  seems  to  have  taken  place  in  the  artery  in  consequence  of  the 
haodling  to  which  it  was  subjected,  and  that  the  pulsation  in  the  sac  con- 
sequently diminished. 

The  difficulties  of  the  operation  arise  from  the  depth  of  the  vessel,  from 
its  proximity  to  the  heart,  and  from  the  neighbourhood  of  large  veins,  which 
may  become  turgid,  and  a  wound  of  which  not  only  obscures  the  incision  with 
vcuoos  blood,  but  is  accompanied  by  the  danger  of  entrance  of  air.  The 
•rtcry  lies  behind  the  sterno-clavicular  articulation  and  the  upper  part  of  the 
itemnm,  and  bifurcates  at  the  level  of  the  upper  border  of  the  clavicle.  In 
ftont  of  it  are  the  steruo-hyoid  and  sterno-thyroid  muscles,  and  it  is  crossed 
near  itfi  upper  part  by  the  right  inferior  thyroid  vein,  and  lower  down  by  the 
left  innominate.  To  the  right  side  is  the  right  innominate,  vein.  The 
poeomogastric  nerve  is  behind  and  to  the  outer  side,  not  being  in  close  relation 
with  the  artery.  Behind  the  vessel  are,  at  first  the  trachea,  then  the  pleura, 
the  trachea  being  now  internal  to  the  artery.  The  artery  may  be  reached  in 
the  dead  body  by  an  incision  starting  from  the  sterno-clavicular  articulation, 
lod  carried  upwards  for  about  three  inches  between  the  two  heads  of  the  sterno- 
mastoid,  but  this  would  not  be  justifiable  in  the  living  subject,  as  it  does  not 
jore  sufficient  space.  The  early  steps  of  the  operation  should  be  the  same  as 
io  ligature  of  the  lower  part  of  the  carotid  (see  p.  172).  The  sterno-hyoid 
ftDd  sterno-thyroid  muscles  must  be  freely  divided,  and  the  carotid  exposed  as 
bw  down  as  jwssible.  This  vessel  serves  as  the  guide  to  the  innominate,  the 
finger  being  passed  along  it  till  the  bifurcation  of  the  main  trunk  can  be  felt. 
Tiie  needle  is  then  guided  by  the  finger,  and  passed  round  the  artery  from  the 
outer  wde.  It  is  evident  that  the  vessel  cannot  be  clearly  exposed  in  this 
mode  of  operating,  and  the  needle  is  therefore  passed  somewhat  in  the  dark. 
To  overcome  this  difficulty,  Cooper  removed  the  inner  end  of  the  clavicle  and 
put  of  the  sternum  in  both  his  cases,  and  in  Jacobson^s  case  also  it  was  found 
Beoeflsary  to  remove  the  inner  part  of  the  clavicle. 

Even  when  the  difficulties  of  exposing  the  arter}-  have  been  overcome,  its 
coats  may  be  found  so  diseased,  or  its  calibre  so  increased,  that  it  may  be 
andesirable  or  impossible  to  pass  a  ligature  round  it. 

W.  G.  Spencer,  as  the  result  of  experiments  on  monkeys,  recommends  a 
aedian  vertical  incision  ;  the  stemo-mastoid,  sterno-hyoid,  and  sterno-thyroid 
lit  retracted  without  being  divided.  This  suggestion  has  been  put  into  prac- 
te  by  Coppinger  and  Twynam. 

The  results  of  the  ligature  of  the  innominate  are  in  the  highest  degree 
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dificoufttgirig  ;  for  of  all  tlit?  ca«e8  in  which  it  has  been  done,  only  three  have 
recovered  from  the  operation* 

Of  the  cases  recorded  in  the  table  nine  died  froiu  secondary  haemorrhage  ; 
two  from  inflammation  of  the  lungs  or  pleura  ;  one  froni  pericarditis  ;  one  from 
diaeaaed  kidney ;  on<!  from  phlebitis  and  suppuration  ;  three  from  cerebral 
symptoms,  and  two  from  causes  that  are  not  mentioned. 

Of  the  three  cases  which  recovered  from  the  operation  the  most  remarkable 
waa  that  in  which  Smjth  of  New  Orleans  whs  the  operator,  but  it  affords  no  real 
evidence  as  to  the  possibility  of  safely  ligatnringf  the  innominate.  For  in  this 
case  the  carotid  was  jilso  tied  8o  as  to  stop  the  regurgitant  flow  of  blood  ;  yet, 
not  withstanding  this  precaution,  on  the  fourteenth  day  hteniorrhage  to  syricopc 
CKHJurred,  This  haemorrhage  recurred  at  intervals  for  a  period  of  thirty-seven 
days,  and  was  t^empornrily  arrested  liy  filling  the  wound  with  shot,  til),  on  the 
fifty^first  day  after  tlie  operation,  a  *'teiTific  "  hiemorrhage  took  p!ace»  stopped 
by  syncope.  As  this  bleeding  came  from  the  distal  side  and  from  the  subcla* 
vian  artery,  tlie  verteljral  was  tied,  with  jierfeet  success — no  bleeding  recumng. 
This  fact  is  of  the  utmost  surgical  value  ;  it  shows  that  the  secondary  luemor- 
rbage^  which  may  l>e  lix»kcd  upon  almost  as  the  neces»ai7  sequent*  of  the 
ligature  of  the  innominate  artery,  may  be  arrested  and  the  paticnt*s  life  savcfi 
by  the  ligature  of  the  principal  arterial  branch  that  commuDicates  with  and 
that  carries  regurgitant  blocKl  into  the  distal  end  of  the  artery  which  waa 
originally  ligatured.  I  am  indebted  to  Smyth  for  the  further  history  of  tliut 
case.  After  ten  yetirs  of  good  health,  in  which  the  patient  was  able  to 
follow  his  employment  as  a  ship's  steward,  the  pulsation  returned  and  the 
nneunsm  reachetl  a  size  larger  than  before.  Thinking  it  might  l)e  fed  by  th«i 
internal  mammary,  Smyth  ligatured  that  vessel,  but  without  result.  About 
six  months  later  an  abscess  formed  over  the  s^o,  and  the  ant^urism  bet^mr^ 
diffused  into  it,  and  as  a  last  effort  to  save  the  ]:ii(tient*s  life,  the  sac  wa«  laid 
open.  The  haemorrhage  was  profuse,  and  the  o|K>ning8  of  the  vessels  into  the 
sac  could  not  be  seen,  so  that  the  operator  had  to  content  himself  with 
plugging  the  wound.  The  patient  died  a  few  days  after.  The  pasi-martfrn 
examination  showed  that  the  circulation  had  l>een  carried  on  chiefly  by  meant 
<if  the  aortic  intercostiils  and  branches  of  the  axillary  art^Ty.  In  Banks*8  caiac, 
recorded  by  .lacolison,  tlie  pattern t  recovered  from  the  operation*  and  waa  able 
to  leave  the  TjverpiH>l  Royal  Infirmary  on  the  twentieth  day  with  the  wound 
roundly  ht^lcd.  Recurrence  of  pulsation  and  rapid  increase  of  the  aneuriam 
aoon  occurred*  and  on  the  sixty-aeventh  day  after  the  ligature  of  the  innomi* 
nate  the  flrst  part  of  the  subclavian  was  tied  with  a  double  catgut  ligature. 
A  few  days  after  the  o{)eration  the  jmtient  InK^ame  much  exhimsteii  liy  an 
attack    of   I  pueumouiu.      Dejith   r.crurred  after  repeated   attac^'ks  of 

scconda  ry  I ;  ;  i;e  on  the  th  i  rty -seven t  h  day. 

Coppinger's  remarkably  successful  case  is  quite  unique,  in  that  the  (latient 
recovered  from  the  opcnition  without  any  complication,  the  aneurism  being 
cured.  The  operation  was  fierformed  tm  January  9th,  lJ*9:i,  In  the  Mater 
Miaericorriiffi  ITospitHl,  Dublin,  and  I  am  indebtcil  tn  Toppinger  for  the  fm*t 
tliat  in  July,  1H1U,  the  jMitieut  wuis  in  perfect  hetilth,  and  the  nght  ami 
normal  in  stxe  and  »itreugth«  At  this  time  the  radial  artery  Cf>uld  tn;  felt  di»- 
Cen«lefi  with  l»lood,  but  without  pnlsation, 

Ugatura  of  tka  rirat  Part  of  the  Bight  Stibdaviaa  has  been  performed 
fur  aneurisms  situated  l>ehind  or  beyoml  l\\  '■'"    it  we  consider  the 

anatomical  relatiomi  of  that  i)ortion  of  the  m.  ntcrvenea  betweea 
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the  innominate  arterj  and  the  tracheal  edge  of  the  scalenus  anticus,  we  are  Ht 
once  strnck  with  the  great  difficulties  of  this  undertaking ;  and  when  we 
T«fiect  on  the  position  in  which  the  ligature  will  he  placed  between  the  onward 
correot  of  blood  in  the  innominate  on  the  one  side,  and  the  i-egurgitant  stream 
conveyed  by  the  vertebra),  the  thyroid  axis,  the  internal  mammary  and  superior 
inienx)8tal,  into  the  subclavian,  immediately  beyond  the  seat  of  deligation  on 
the  other  side,  we  can  scarcely  anticipate  any  but  the  most  disastrous  results. 

With  reference  to  the  mere  difficulties  of  the  operation,  Fergusson  justly 

characterises  it  as  the  most  serious  in  Surgery  ;  the  proximity  of  the  common 

ciiotid  artery  on  one  side,  the  internal  jugular  vein  on  the  other,  the  innomi- 

nite  vein  below,  the  vagus  and  numerous  small  venous  trunks  in  front,  the 

recorrent  laryngeal  nerve  and  pleura  behind,  constitute  relations  of  sufficient 

importance  to  justify  Fergusson's  opinion.    But  supposing  these  difficulties 

overcome,  and  the  ligature  applied,  this  must  be  situated,  as  has  just  been 

stated,  in  such  a  position,  with  a  strong  current  of  blood  flowing  upon  each 

ride  of  it,  as  to  render  the  formation  of  an  internal  coagulum  impossible,  and 

chos  up  to  the  present  time  secondary  haemorrhage  has  invariably  occurred, 

when  the  ligature  separated.     In  Banks's  case  (see  Table,  p.  192)  a  double 

catgut  ligature   was  applied  without   dividing  the   coats,  but  haemorrhage 

occurred  on  the  31st  day  and  the  patient  died  on  the  37th.     Besides  the 

dinger  of  secondary  haemorrhage  from   these  causes,  there  would   be  the 

additional  risk  of  the  coats  of  the  artery  being  diseased,  and  thus  being 

rendered  insusceptible  of  healthy  repair  ;  ulceration  and  sloughing  would  take 

place  along  the  track  of  the  ligature,  making  a  recurrence  of  haemorrhage 

piobable.    Thus,  in  Colles's  case  it  was  seen,  on  exposing   the  subclavian 

artery,  that  the  aneurism  had  extended  in  such  a  way  towards  the  carotid 

\!bMi  it  was  doubtful  whether  any  part  of  the  atlected  vessel  continued  sound. 

On  exposing  fully,  it  was  found  that  only  a  space  of  the  vessel  three  lines  in 

length  remained  free  between  the  sac  and  the  bifurcation  of  the  innominate, 

and  it  was  in  this  narrow  space  that  the  ligature  was  applied. 

The  first  part  of  the  right  subclavian  has  been  ligatured  in  fifteen  cases,  all  of 
vhich  proved  fatal :  thirteen  from  haemorrhage,  one  from  inflammation  of  the 
perioirtliiim  and  pleura,  and  one  from  pyaemia.     The  cases  are  as  follow  : — 


COLLEii, 
MOTT. 

ORE  ILLY 

f'ABTBIDGE. 

LiSTON.* 

LiSTOK.t 

CUVILLIEB.J 

ItODGERS. 

An  VERT. § 

Auvert/§ 

ARNDT. 

Bayer. 

HOBART  X 

Banks. 


t 
t 

m. 
III. 
m. 
m. 


21 
57 

BH 


42 


UAT£  ur  DrjlTII. 


L'AriE  fUt  OKATn. 


4th  dny. 
18th  (lay. 
1 2th  day. 
13th  day. 
4th  day. 
13th  day. 
3(5 th  daV. 
loth  day. 
14th  day. 
11th  dav. 
22nd  day. 
5th  day. 
24  hours. 
16th  day. 


50       37th  day. 


Haemorrhage. 

Haemorrhage.  \ 

Haemorrhage.  ! 

Haemorrhage.  | 
Pericarditis  and  pleurisy., 
Haemorrhage. 

Haemorrhage.  ! 

Haemorrhage.  I 

Haemorrhage.  j 

Haemorrhage.  ; 

Haemorrhage.  ! 

Pyaemia.  1 
Haimorrhage. 
Haemorrhage    from     the 

carotid.  I 

Haemorrhage.  I 


Ib  this  cane  the  carotid  wa«  alno  tied,  but  the  littiiiorrhage  came  from  the  subclavian  (Fig.  484). 
t  Fig.  483.  X  Carotid  also  tied.  f  Referred  to  by  J.  H.  Power. 
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|i:jp.-Uptiii« 


of  Liia  Hubihivbiu  in  Uic  Flmt  P*rt  of 


Thns  it  will  bo  seeti  that*  while  tho  operation  h  bad  m  principle,  it  is  rnctl 
unfortanate  iu  practice*  This  appalling  Table  needs  no  coraraent.  It  i«,  to 
my  mind,  conchmive  as  to  tlie  merits  of  the  o(jenition,  the  patient  hnrin^,  in 
every  case  but  twu»  been  ciirrieil  ofT  by  secondary  hmmorrhn^c  in  consrquenoo 

of  the  clofle  proximity  uf 
numerouB  collateral  branchca 
(Fig.  48:$) ;  and  in  the  two 
exceptional  caaes  the  operation 
proved  fatal,  iu  one  instiinct* 
from  pericarditis  and  pleurisy, 
and  in  the  other  from  pyaemia, 
before  the  jieriod  at  which 
secondary  ha3morrha5;e  might 
have  been  exjK'cied.  Liston, 
in  one  caae^  ligatunnl  the  root 
of  the  common  carotid,  as  wel! 
as  that  of  the  suliekvian, 
hoping  in  this  way  to  diminish 
the  risk  of  secondary  basmor^ 
rhage,  by  arresting  the  current 
of  blood,  which  by  sweeping  into  the  carotid  past  the  month  of  the  nub- 
clavian,  would  necessarily  wash  away  any  cotiguhira  that  might  Im!  formed  in 
this  artery.  Bnt  hemorrhage  to<jk  place  as  nsnal,  and  from  that  portion  of 
the  artery  which  lay  on  the  distal  side  of  the  ligatui^,  the  blood  having  Iwcn 
carried  into  this  end  of  the  Vf^ael  through  the  c^imnexion  ejcisting  between  the 

veaaeU  arij*ing  from  it  at  thiA  {joint, 
and  those  nu  the  opfxiHite  side  of  Uie 
head  and  ne<:*k,  as  illustrated  by  thm 
annexed  cut  (Fig*  484)»  taken  fmm 
the  preparation  of  the  case  in  tlie 
University  College  nuiseum,  Indeiid, 
this  i*  the  grcjit  diwiger  to  he  appn** 
bended  after  ligatnre  of  the  tirat  part 
of  the  snlx^lavian  art^^ry,  depending  a6 
it  doc?;  on  the  anatomical  relations  and 
connexions  of  the  vesAel,  which  no  akill 
on  the  part  of  the  operator  can  in  any 
way  le8i»en,  and  which,  in  my  opinion* 
ought  i^rt4iinly  to  canse  the  operation 
to  be  banished  from  Kurgicjd  practioe, 
nnlosa  further  experience  with  abaorb- 
able  ligatures  shows  that  they  can  be 
applied  so  as  to  ucctnde  the  artriT 
without  risk  of  nlw^riition  or  ditinion 
of  its  coats. 
The  method  of  operating  that  has  most  nommonlj  been  adopted  is  the 
aa  that  ah-early  deacribod  fur  ligature  of  the  root  of  the  car«>ttd. 
Wlien  the  veaseln  are  expoaod,  the  jagular  \^in  is  drawn  outwards  with  a 
oopf)er  sjmtnhi,  and  the  subclavian  is  thus  brought  into  view.  The  needle 
is  pit»-Hfd  fnjm  ImtJow  upward.*. 

Xagatmrt  of  the  Firat  Fart   of  tlie   Loft   SabclaviaA    is  scarcely 
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practicable,  on  accoant  of  the  depth  at  which  the  artery  is  situated.  It 
ha8»  however,  been  performed  in  one  case  by  J.  R.  Rodgers  of  New  York  ; 
and  it  was  attempted  once  by  Astley  Cooper,  who  failed  to  secure  the 
Teasel,  and  is  said  to  have  wounded  the  thoracic  duct.  In  another  case 
McGiU  exposed  the  artery,  and  temporarily  compressed  it  with  a  pair  of 
foroepe.  The  pleura  was  wounded  in  the  operation,  and  the  patient  died  on 
the  sixth  day,  of  pleurisy. 

Llgfttnre  of  the  Third  Fart  of  the  Subclavian  is  rarely  practicable  in 
cases  of  sabclavian  aneurism,  as  this  part  of  the  vessel  is  more  or  le^s 
oomidetely  covered  by  the  sac.  Poland  has,  however,  collected  twenty-one 
cues  in  which  this  operation  has  been  performed  for  subclavian  or  subclavio- 
ixillary  aneurism.  Of  these  nine  recovered.  The  sac  was  punctured  in  two 
CMO— by  Liston  and  Travers.  The  majority  of  the  deaths  were  from  haemor- 
rhage. Warren  relates  a  remarkable  case  occurring  in  a  lady  aged  thirty,  who 
WM  afflicted  with  an  aneurism  just  above  the  clavicle.  The  patient  was  exces- 
Mvely  deformed  from  club-foot  and  curvature  of  the  spine,  so  that  the  two  first 
ribs  rose  above  the  clavicle,  passing  obliquely  across  the  neck  and  carrying  the 
arteiy  upwards  and  backwards,  so  that  it  lay  parallel  to,  and  about  an  inch 
ftom,  the  external  border  of  the  trapezius.  This  peculiarity  of  position 
aiabkd  Warren  to  tie  the  artery  on  the  cardiac  side  of  the  tumour,  and  the 
case  had  a  successful  issue. 

The  results  of  the  treatment  of  subclavian  aneurism  by  the  application  of  a 
ligature  to  the  innominate  or  to  the  first  part  of  the  subclavian  have  been  so 
diiButrous  that  a  repetition  of  these  attempts  can  hardly  be  recommended. 

What  then  are  we  to  do  ?  Are  we  to  leave  patients  labouring  under 
aneorism  of  the  subclavian  artery  to  inevitable  death,  without  making  an 
effort  to  save  them  ?  Or  does  surgery  offer  other  modes  of  treatment  besides 
thoae  just  mentioned,  by  which  we  may  hope  to  arrive  at  more  successful 
reaolts? 

We  have  already  seen  that  in  all  cases  constitutional  treatment  and  complete 
rest  must  first  be  tried  ;  that  these  may  be  combined  with  direct  pressure 
over  the  aneurism  or  distal  compression  of  the  artery  whenever  possible  ;  and 
lastly,  that  galvano-puncture,  acupuncture,  and  perhaps  manipulation  are 
WOTthy  of  further  trial. 

Two  other  modes  of  treatment  present  themselves  : — 

1.  Distal  Ligature  of  the  third  part  of  the  Subclavian. 

2.  Amputation  at  the  Shoulder-joint,  and  Distal  Ligature  of  the  artery. 

1.  Distal  Ligature  of  the  Third  Fart  of  the  Subclavian  Artery  may, 
pertiaps,  hold  out  some  prospect  of  success  in  cases  of  aneurism  situated 
bdiind  or  internal  to  the  scalenus.  In  an  aneurismal  sac  springing  from  the 
artery  in  this  situation,  the  principal  current  of  blood  would,  in  all  probability, 
be  that  which  is  destined  for  the  supply  of  the  upper  extremity.  Some  of  the 
brioches  arising  from  the  artery  before  it  has  passed  beyond  the  scalenus 
anticos  would,  doubtless,  be  more  or  less  compressed,  and  thus  obliterated  by 
the  tumour ;  or  they  might  be  obstructed  by  an  extension  of  the  laminated 
fibrin  over  their  orifices.  If,  therefore,  the  supply  to  the  upper  extremity 
could  be  cut  off,  there  might  be  a  possibility  of  those  changes  taking  place 
within  the  sac  which  are  necessary  for  the  obliteration  of  its  cavity.  The 
principal  obstacles  to  this  result  would  be  the  transverse  cervical  and  supra- 
icapalar  arteries  ;  which,  being  the  vessels  that  chiefly  carry  on  the  circulation 
in  the  npper  extremity  after  the  ligature  of  the  subclavian,  would  necessarily. 
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if  not  occludeil^  iindet^o  dilatatioD,  and  thus  cx>uttiiuo  to  draw  too  large  a 
current  of  blood  through  the  sac  for  stratificatiou  of  its  coDtents  to  take  plaoe; 
and,  if  the/  were  occludod,  ihei^  would  be  danger  of  gangrene  of  the  arm, 

Dn|ai)trcn  ligfitured  the  axillary*  artery  under  the  pectoral  ninsdes  for  a  case 
of  sulKiUivian  ttueiirlmi,  two  arterial  brandies  being  divided  in  the  incieiong 
throQf^h  the  fat  and  areolar  iiBsne  ;  and  the  patient  died  on  the  ninth  day. 
This  oi}erHtion  eoukl  not  be  expexited  to  succeed;  for  between  tlie  h'gatur©  and 
the  sac  are  the  alar,  acRimial,  and  thoracic  branches  of  the  ajLiUury  artery, 
which  would  continue  to  be  fed  by  a  current  sent  through  the  aneurism. 
Laugier  performed  the  distid  opemtion  in  a  stipposed  case  of  subclavian 
ancorianif  which  afterwards  proved  to  be  one  of  the  innominate  artery.  In 
addition  to  Dupuytren's  case,  the  operation  has  been  done  by  P^trequin, 
Schuh,  and  Canton,  in  all  iustances  without  benefit, 

2,  The  above-men  tinned  diiRculties  are  met  by  a  pp>cedtin\  originally 
sujB^gested,  I  believe,  by  Fergusson,  It  is  Amputation  of  the  Arm  at  the 
Shoulder-joixit,  followed  by  Distal  Ligature  of  the  Artery— u  des|)erate 
undertaking,  truly,  but  for  a  desiierate  disease  which  nuder  ordinary  anrgtcal 
treatment  ig  almost  incurable. 

The  artery  might  he  li^iturcd  before  the  amputation,  "  It  is  knn\i*n/*  eaji 
Fergusson, "  that  amputation  at  the  shoulder- joint  is  genemlly  a  veryauoceeBf^l 
operation  ;  so  far  as  this  wound  is  concerned,  then,  there  might  be  little  U> 
apprehend,  but  the  effect  on  the  tumour  is  not  so  eiisily  forc*told.  Ligature 
of  the  axillary  artery  i»ri  the  face  of  the  stump  might  here  \^  reckoned  like 
Brasdor's  oi>eration  ;  yet  there  is  a  vast  differencci  for  in  the  latter  ease  the 
same  amount  of  bloofi  which  pixn  iously  passed  towards  the  upper  eixtrcmity 
would  still  find  its  way  dow^n,  and  probably  part  of  it  would  run  ihroogh  tt^ 
sac  ;  whereas  were  the  member  removed,  as  the  same  quantity  would  no 
longer  be  required  in  this  direc^tion,  the  tumour  might  p<»s*4ibly  l>e  much  more 
under  the  control  of  pressure.  The  value  of  such  a  suggestion  remains  yet  to 
be  tested,  however,  and  it  would  Ix*  futile  to  reason  up^ui  it  at  present.  It 
might  be  a  judicious  venture  first  to  tie  the  ai^illary  under  the  clavicle  ;  and 
then,  if  it  were  found  that  the  aneurism  still  increaiBd,  amputation  might  be 
j«*rformed,  either  immediately  l)efore  or  aller  the  separation  of  the  ligatiat*/* 

In  the  treatment  of  an  aueurinin  of  the  finst  paj*t  of  the  subclavinn  artery,  in 
which  the  simjiler  methods,  espi^cially  distal  pres^aure,  hud  fail<Hl»  I  should 
recommend  ligature  of  the  artery  in  the  third  part  of  ita  course,  and  should 
this  fail,  amputation  at  the  shoutder-joint.  Should  the  aneurism  occupy  the 
third  part  of  the  artery,  direct  pressure  on  the  sac  is  |>robably  the  beat  of  the 
nim[4M  of  Lreiatment.     If  these  fail  I  should  recommend  amputation 

at  the  M  : I nd  ligature  of  the  artery  ti*?  near  thi*  sac  an  jiowibk*.     It  ie 

true  that  the  hgatun:!  would  Itc  Ixtlow  the  bninches  that  an.^  given  off  under 
the  iiectoral  muscles  :  but,  aa  the  arm  would  be  removed,  they  could  ocit 
undergo  any  dilatation  for  the  supply  of  the  collateral  circulation  of  the  upper 
extremity. 

The  first  criJM^  in  which  thia  operation  was  i»erformfd,  vtm  by  Bpence  fai 
1804.  The  patient  lived  for  fonr  year*  ;  and,  although  the  aneuri»m  wss  not 
ciirwl,  the  ri'snlt  afforded  good  promise  of  uuc^a'ss  for  the  futuru.  For  the 
first  ten  dayg  after  the  opcmtion,  the  pulsation  was  scarcely  to  be  felt ;  and 
when  the  patient  left  the  hoflpital  the  tnmftur  had  diminished  to  Qne*thinl 
of  its  former  size.  The  artery  wu«  titnl  in  two  placea^ — where  it  was  cut,  and 
ftlao  jnet  beyond  the  tumour.     Before  the  patient's  death — which  probably 
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wose  from  internal  aneurism — the  tumour  had  increased  somewhat  towards 
the  chest  Since  this  Holden  and  Heath  have  performed  the  operation,  but 
without  success.  In  both  cases,  however,  the  aneurism  was  traumatic  in  its 
origin,  and  had  attained  a  large  size  before  amputation  was  practised.  Hence 
the  chances  of  consolidation  and  cure  were  materially  lessened. 

XigEtnre  of  the  Vertebral  Artery.— This  diflBcult  operation  was  first 
performed  on  the  living  body  by  Smyth  of  New  Orleans  for  the  arrest  of 
regurgitant  haemorrhage  after  ligature  of  the  innominate  for  subclavian 
sneorism  (p.  194).  I  will  give  the  details  of  the  operation  in  his  own 
words  : — "  The  head  of  the  patient  being  thrown  back  and  slightly  turned  to 
the  ]&%  an  incision  two  inches  in  length  was  made  along  the  posterior  border 
of  the  stemo-mastoid  muscle,  commencing  at  the  point  where  the  external 
JQgalar  vein  crosses  this  muscle  and  terminating  a  little  above  the  clavicle  ; 
the  edge  of  the  muscle  being  exposed  and  drawn  to  the  inner  side,  the 
{umninent  anterior  tubercle  of  the  transverse  process  of  the  sixth  cervical 
vertebra  was  readily  felt  and  taken  for  a  guide.  Immediately  before  this  and 
in  a  vertical  line  with  it  lies  the  artery.  A  layer  of  fascia  was  now  divided ; 
aooie  loose  cellular  tissue  with  lymphatics  and  the  ascending  cervical  artery 
were  pulled  to  the  inner  side;  and  a  separation  was  made  between  the 
wtlenus  anticus  and  longus  colli  muscles  just  below  their  insertion  into  the 
tabercle,  when  the  artery  and  vein  became  visible  ;  the  latter  was  drawn  to 
the  oater  side  (this  is  important),  and  the  needle  passed  around  the  former 
from  without  inwards." 

In  1881,  Alexander  of  Liverpool  suggested  ligature  of  the  vertebral  as  a 
means  of  curing  or  relieving  epilepsy,  and  performed  the  operation  in  several 
CMP8  with  apparent  benefit,  but  the  improvement  was  merely  temporary  and 
be  abandoned  the  treatment. 

ANXX7RI8M   OF   THIS    AXTT.T.ARY  ABTXRY. 

This  artery,  though  less  commonly  the  seat  of  aneurism  than  other  large 
Tenets,  such  as  those  of  the  ham,  the  groin,  and  the  neck,  yet  is  not  un- 
frei]nently  diseased.  This  is  due  chiefly  to  its  proximity  to  the  shoulder-joint 
which  canses  it  to  be  subjected  to  very  extensive,  and  often  forcible  movements. 
Amongst  the  most  frequent  causes  of  axillary  aneurism,  may  be  mentioned 
Uls  upon  the  shoulder  or  upon  the  outstretched  bauds,  and  in  many  cases  the 
efforts  to  reduce  old  standing  dislocations,  instances  of  which  are  recorded  by 
Pelletan,  Flaubert,  Warren,  and  Gibson,  the  head  of  the  bone  in  these  cases 
baring  probably  contracted  adhesions  to  the  artery.  Axillary,  like  subclavian 
meorism,  occurs  more  commonly  on  the  right  than  on  the  left  side ;  of 
37  cases,  only  3  occurred  in  women.  Furner  of  Brighton  has  recorded  a  case 
in  which  both  axillary  arteries  were  affected,  an  interval  of  about  fifteen 
months  intervening  between  the  formation  of  the  two  aneurisms  ;  the  sub- 
clavian was  ligatured  on  both  sides  successfully. 

Sjmptonui. — In  axillary  aneurism  there  are  three  sets  of  symptoms  :  the 
exisience  of  a  tumour  in  the  axilla,  the  pain  that  it  occasions,  and  the  affections 
to  which  it  gives  rise  in  the  limb. 

The  tumour,  which  is  at  first  soft  and  compressible,  has  usually  a  whizzing 
bmif  ;  and  its  pulsations,  which  are  expansile,  may  be  arrested  by  pressure  upon 
the  subclavian  artery,  where  it  passes  over  the  first  rib.  It  usually  increases  with 
great  rapidity,  owing  to  the  little  resistance  opposed  by  the  loose  areolar  tissue 
in  this  situation,  and  most  commonly  extends  downwards  and  forwai*ds,  causing 
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the  hollow  of  the  axilla  to  disnppear,  but  it  is  prevented  frr m  eitending  macb 
be^'ond  the  space  by  the  dense  luBcia  stretchinpf  from  one  fold  of  tlie  axilla  la 
the  otiier.  In  some  rare  instflnces,  however,  T^hen  the  aueurit^tn  springs  from 
the  part  of  thf  artery  above  the  pect oralis  minor,  the  ttinaour  takes  a  diirction 
npwardfl  into  the  areolar  interval  above  that  muscle^  or  even  nndernealh  the 
clavicle  into  the  interval  between  it^  the  MCTomion  nnd  the  trapesing.  It  is  for- 
tunately rare  for  an  Hnennsfsm  to  take  such  a  course,  as  it  then  pref^ents  ^.Tioiii 
diffionlty  in  the  coniprcRsion  or  ligature  of  the  snbclavinn  ;  nnd  there  is  more 
than  one  instance  on  record,  in  which  the  sue  has  l:>een  punctured  in  the 
attempt  to  pass  the  needle  roimd  this  veuseK  When  the  aneurism  is  seated 
high  npr  it  not  uti frequently  hupj^iens  that  the  clavirle  is  pushed  upwards  bf 
the  tumour — a  eoniplicjtfcion  of  considerable  inouient  in  i-eference  to  the  opem- 
tion,  the  dinieulties  of  which  are  greatly  increased  by  it.  The  prr^f^ure  of  the 
tumour  U|>on  neigh bcm ring  parts  may  give  rise  to  gtriou§  consequences  :  thuf  it 
may  produce  a  carious  state  of  the  first  and  second  ribi*,  and  the  compre»alo9i 
of  the  bnichial  plexus  will  occasion  pain  and  numbness  in  the  tip[>er  extremity. 
The  affHtiom  of  the  limb  necasioned  by  the  aneurism  are  diminution  nr  extine- 
tion  of  the  nidial   pulse,  oedema,  cohlness  and  loss  of  muscnlar  |Mivver,     In 

.  iome  cases  the  l>racbial  artery  beyond  tlie  tumour  would  appear  to  be 
obstructed,  no  pulsation  hfcing  p^-rceptible  in  it.  t'ompression  of  the  axillary 
vein  may  occasion  cpdema  of  the  hfuid  and  arm,  with  some  diminution  in  the 
tcmpeiBture  of  the  limb  ;  and  the^e  ^ymj>toms,  if  the  tumour  attain  a  very 
large  size,  may  amouut  even  to  indicationi*  of  inqiending  gangrene. 

XHagnoais. — The  diagnosis  of  axillary  ancuristn  is  usually  n^ndily  msde^ 
thire  V^eing  but  two  discuses  with  which  it  (*an  well  be  confounded,  vias., 
oh  route  enlargement  and  suppuration  in  the  glands  of  the  axilla,  and  pulsating 
tumour  of  the  bones  in  this  region.  From  glandttlar  or  ather  fiharrKs^  the 
diagnosis  is  generally  easy  :  but  I  have  seen  cases  in  which,  pulsation  being 
coif  "1  to  their  coutenta  by  the  subjacent  arteiy.  ft  was  sf^mewhat  difficult 

Up  n  -b  the  nature  of  the  disease,     H«-ri',  howev^er,  the  hist^jry  of  the 

ir^ttse  and  its  s{ieedy  progress  to  pointing  will  indit^ntc  its  true  nature.  FrotD 
8o/i puUafing  srtrcomafa  of  t/w  head  of  huviertt^,  the  diagnosis  is  not  always  io 
eai*y  j  and  there  arc  at  least  two  instances  cm  record  in  which  the  subclavian 

'  artery  has  been  ligatured  for  disease  of  this  kind  (>n  tl  irion  of  its  lieiug 

'  an  aneurism.     In  these  casts,  however,  it  has  geutrui  Mcrveil  that  Uie 

tumonr  fir^t  made  iti^  app(*aranoe  un  the  fort*  {lart  of  tlie  siiouliler,  and  not  in 
the  usual  situation  of  axillary  aneunsm  ;  that  tl  wns  from  the  first  firm* 
smooth,  elastic,  but  nearly  incompressible  ;  and  that»  although  it  prewnted 
distinct  pulsation,  there  was  no  true  U-H  »•!,  but  rather  a  thrilling  brait 

perceptible  in  it.     The  most  imp<jrtaut  •  r  mai'k^  prhajts,  is  that  these 

tumours  form  a  prominence  in  situations  m  which  anouHsms  of  the  axillary 
artery  would  nc»t  at  first  show  themstilvirs,  as  at  the  upf^-r,  outer,  or  anterior 
part  of  the  shoulder.  In  more  advanced  stages*  when  the  Inmc  lias  becoQu* 
thin  and  expanded  by  the  outward  presuio  of  the  tumoar^  thero  ift  often  a 
chanictcristic  egg-shell  crackling  on  pn^ssure. 

I  Treatment.— I  am  not  acquainted  with  any  instance  in  which  an  aneurism 
of  the  axillary  artery,  not  arising  from  wound  or  iujury,  his  undergone  spon- 
taneous cure,  or  hag  l»een  couaolidatiHl  by  constitutional  trt^atment.    Compile-^ 

L  sion  or  ligature  of  the  subclavian  in  tlie  third  part  of  its  courm  it  the  only 

f  means  of  cure, 

Axillaiy  aneurisma  are  favourably  situated  for  the  emploTment  of  di^ita 
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compression.  By  this  means  the  subclavian  can  easily  be  commanded  as  it 
passes  over  the  first  rib.  And  the  success  of  this  treatment  is  likely  to  be 
great :  first,  because,  the  sac  being  usually  large,  a  considerable  quantity  of  the 
contained  blood  is  well  out  of  the  current  of  the  circulation,  readily  stagnates 
and  may  thus  easily  coagulate  ;  and  secondly,  because  the  current  of  blood 
ihroogh  the  sac  is  proportionately  small,  and  thus,  if  coagulation  once  begin 
it  may  easily  be  completely  arrested.  Digital  compression,  therefore,  in  my 
opinion,  should  always  be  had  recourse  to  in  the  first  instance.  By  this  means, 
^ed  by  rest  and  constitutional  treatment,  the  progress  of  the  tumour  may 
be  stayed,  and  possibly  a  consolidation  of  its  contents  and  cure  be  effected. 
This  occurred  in  a  patient  seventy-one  years  of  age,  in  whom  an  axillary 
iDearism  as  large  as  a  shaddock  and  of  an  actively  progressing  character  was 
cured  by  intermittent  digital  pressure  continued  at  intervals  for  between  two 
ind  three  weeks,  during  which  time  compression  was  kept  up  in  all  about 
twenty-three  hours,  the  consolidation  commencing  on  the  third  day  of  treat- 
ment after  seven  hours  of  pressure  had  been  tried.  Holmes  mentions  eight 
cases  in  which  digital  compression  was  tried.  Three  of  these,  under  the 
care  of  Ciniselli,  Dntoit,  and  another  Surgeon  whose  name  is  not  mentioned, 
were  of  traumatic  origin,  and  of  these  two  were  cured.  The  remaining  five 
were  idiopathic.  Three  of  these,  under  Cooper  Foi*ster,  Peatson,  and  Rizzoli, 
were  cured.  Two,  under  Turet  and  Vanzetti,  failed.  In  Cooper  Forster's 
case  the  compression  was  applied  twice  under  chloroform  :  on  one  occasion  for 
three  and  a  quarter  hours  and  on  the  other  for  eight  hours.  In  Peatson's  case 
the  pressure  was  applied  at  intervals  for  a  period  of  nearly  three  months.  In 
Riooli's  case  the  treatment  lasted  even  longer,  the  cure  not  being  complete 
for  neariy  six  months.  In  this  case  the  artery  was  so  dilated  and  diseased 
that  ligature  was  impossible.  In  Dutoit's  case  the  compression  was  applied 
ibr  six  hours  a  day  for  six  days.  Lund  has  also  recorded  a  case  cured  by 
digital  compression  in  two  periods,  the  first  of  ten  and  the  second  of  seven 
and  a  half  hours.  In  another  case  under  the  care  of  S.  Jones,  compression  was 
combined  with  the  application  of  Esmarch's  bandage  to  the  arm,  but  without 


Compression  by  instruments  on  the  cardiac  side  can  seldom  be  made  ap- 
plicable to  aneurisms  in  this  situation  ;  inasmuch  as  the  pressure  that  is 
hroaght  to  bear  upon  the  subclavian  must  necessarily  at  the  same  time  influ- 
Qkce  the  greater  part  of  the  brachial  plexus  of  nerves  to  such  an  extent  as  to 
be  unendurable  by  the  patient.  Yet  it  is  not  impracticable,  and  means  might 
be  devised  to  overcome  this  difficulty. 

Ligature  of  the  artery  is,  however,  still  the  Surgeon's  chief  resource  in  the 
treaunent  of  these  cases.  The  part  of  the  vessel  universally  selected  for  the 
application  of  the  ligature  is  that  which  lies  on  the  first  rib  beyond  the 
icalenns  anticus  muscle  ;  this  part  presents  the  advantages  of  being  sufficiently 
lemoved  from  the  seat  of  disease  to  ensure  the  probability  of  the  coats  being 
in  a  sound  state,  of  being  by  far  the  most  accessible,  and,  when  deligated, 
cf  allowing  the  collateral  circulation  by  which  the  vitality  of  the  arm  is  to 
be  maintained  to  remain  uninjured. 

Ligature  of  the  Third  Fart  of  the  Subclavian. — In  order  to  apply  a 
Egatore  to  that  portion  of  the  subclavian  artery  which  intervenes  between 
the  outer  edge  of  the  scalenus  anticus  and  the  outer  border  of  the  first 
rib,  the   patient  should  be  placed  in  the  recumbent  position,  the  arm  de- 
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preaied  as  much  as  poBsible,  and  the  head  tamed  somewhat  to  the  opposite 

side.     The  sitoation  of  the  external  jugular  vein  should  then  be  ascertained  if  ^ 
possible  before  commencinj^'  the  incision.     It  may  lie  at  any  point  J>etwcen  the  j 
posterior  border  of  the  stemo-mastoid  and  the  edge  of  the  tmpezios ;  meet 
commonly  it  is  close  to  the  former  muscle,  and  occasionally  it  is  wanting.     The  J 
o{)eratioa  is  commenced  by  drawing  the  integuments  of  the  lower  pnrt  ofi 
the  neck  dovvnwattb  over  the  clavicle  and  making  an  incision  about  four  inches 
in  length  upon  the  bone,  dividing  the  skin,  suijcrficial  fascia^  platysma,  and 
the  supraclavicular   branches  of  the  oerviciil  plejcus.     AYheu  the  tension  is 
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^<>frthe  part,  this  incision  will  be  found  to  traverse  the  base  of  the 
potterior  triangle  of  the  neck.    The  chief  obj\Tt  of  drawing  the  skin  down- 
wards is  to  avoid  any  ri^k  of  wounding  the  external  jnjrnlur  vein»  for  as  this 
vweel  perforates  the  deep  cerviciil  fascia  alxrut  one  finger's   breadth  above 
tbe  clavicle,  it  cannot  be  drawn  downwartis  with  the  integurnentit     Some* 
tamea  the  cephalic  vein  croanes  the  clavicle  to  join  the  external  jugular^  ani)i| 
it  would  then  neri»fisjirily  be  divided  in  the  first   inct^iion.     I'he  next  etepj 
in  the  operatiuu  is  to  find  the  external  jugular  vein*     In  order  to  do  thisi 
the  deep  cervical  fascia  must  be  carefully   dissected   through   cloae   to  tho 
clavicle;  immediately  beneath  the  fascia  a  quantity  of  liHise  areolar   tissue j 
ii  ex[)oaed,  in  which  the  lower  end  of  the  vein   will  commonly  be  founds] 
Afl  soon  aa  the  deep  oenrioal  fascia  is  divided  great  caution  must  be  needti 
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the  areolar  tissue  being  picked  up  in  small  pieces  with  the  forceps  and 

scratched  through  with  the  point  of  the  scalpel  or  torn  with  a  blunt  probe  or 

steel  director.    When  the  external  jugular  vein  comes  into  view  it  must  be 

tieated  according  to  its  position  :  if  at  either  end  of  the  wound,  it  may  be 

dnwn  aside  with  a  blunt  hook  ;  if  in  the  middle,  a  double  ligature  must  be 

passed  and  the  vein  tied  in  two  places  and  divided  between  them.    Occasionally 

the  transverse    cervical  and   suprascapular  veins  form  a  plexus  with  the 

external  jugular  immediately  above  the  clavicle,  and  the  difficulty  of  exposing 

the  artery  is  then  greatly  increased.     The  transverse  cervical  artery  lies 

noriDally  above  the  wound,  and  the  suprascapular  is  concealed  behind  the 

clavicle,  but  in  exceptional  cases  they  may  be  found  in  the  space  exposed  in 

the  operation.    They  must  then  be  drawn  out  of  the  way  with  blunt  hooks. 

B7  carefully  teasing  through  the  areolar  tissue,  the  external  edge  of  the 

scaleDUs  anticus  is  reached ;   this  is  the  "  directing  line "  down  which  the 

finger  is  run  until  the  tubercle  of  the  first  rib  is  felt.     This  is  the  guide  to  the 

irtery,  which  will  be  found  immediately  above  and  a  little  behind  it,  covered, 

however,  and  bound  down  by  a  dense  fascia.     Immediately  above  the  artery, 

and  in  close  contact  with  it,  is  the  lowest  cord  of  the  brachial  plexus,  that 


Fjij- 4«i^— Diairrnm of  Ripht  Subilaviaii 
lrt«7  in  Thinl  Part  of  Hm  Course,  cruHs«-<l 
tf  trans «-erfiali<t  colli  artery  an<l  vein. 
«.]$aU:UTian  arter>'.  v.  Ext».Ti»al  jiijjular 
rN^rmg  trail* ver«al is  colli  vt-.ns.  n.  Bra- 
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Fig.  487.— Diagram  of  the  Relations  of  the  Thirrl 
part  of  the  Subclavian  Artery  :  t.  trapeziuM  ;  o.h. 
onio-hyoid :  s.o.  scalenus  anticus;  a.m.  stemo- 
maRtoid ;  r.  external  jugular  vein ;  n.  brachial 
plexiis ;  a.  arteiy. 


funned  by  the  last  cervical  and  first  dorsal  nerves  ;  beneath  the  artery  is  the 
first  rib,  upon  which  it  can  be  felt  rolling  under  the  finger  when  firm  pressure 
is  made.  At  the  same  time  pulsation  will  be  felt,  but  this  must  not  be  taken 
an  proof  that  the  structure  beneath  the  finger  is  the  vessel,  for  the  lowest  cord 
•»f  the  brachial  plexus  lies  so  close  to  the  subclavian  artery  that  it  receives  a 
cunmiunicated  impulse  from  it.  On  firm  pressure  the  nerve  still  retains  its 
round  form,  while  the  artery  flattens  out,  and  its  surface  becomes  slightly 
a»ncave.  The  thick  fascia  covering  the  artery  having  been  carefully  opened 
with  the  edge  of  the  knife,  the  needle  is  passed  from  the  nerve,  as  low  down 
m  possible,  so  as  to  avoid  any  risk  of  injuring  the  pleura  by  slipping  over 
the  inner  lx>rder  of  the  first  rib.  The  subclavian  vein  is  so  far  below  the 
clavicle  that  there  is  no  possibility  of  Vounding  it.  In  a  considerable 
proportion  of  cases  the  posterior  scapular  artery  will  be  found  springing 
firum  the  main  trunk  in  this  part  of  its  course.  In  29G  arteries  examined 
bf  Quain,  it  arose  from  the  third  part  as  a  separate  branch  in  101,  or  as 
nearly  as  possible  one  in  three  cases.  If  this  condition  is  met  with,  the  liga- 
ttffe  must  be  applied  as  far  as  possible  to  the  proximal  side  of  the  branch.  If 
necessity  requires  the  ligature  to  be  applied  close  to  the  branch,  it  is  perhaps 
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safer  to  tie  this  also,  as  the  anastomosis  of  the  vessels  in  this  repfioD  is  so 
abundant  that  the  risk  of  gangrene  from  the  obliteration  of  a  single  branch 
would  be  very  small. 

The  operation  just  described  is  that  commonly  adopted.  In  order  that  it 
should  be  easily  carried  out,  it  is  in  the  first  place  necessary  that  the  shoulder 
should  be  depressed  as  far  as  possible,  so  as  to  bring  the  clavicle  down.  This 
is  a  matter  of  much  importance  ;  for,  if  the  clavicle  be  thrust  upwards  by  the 
pressure  of  a  large  aneurism,  or  if  it  lie  high  in  consequence  of  emphysema  of 
the  lungs,  the  Surgeon  will  have  to  find  the  artery  at  the  bottom  of  a  deep 
wound,  instead  of  on  a  comparatively  plane  surface.  If,  therefore,  the  clavicle 
cannot  be  thoroughly  depressed,  more  room  must  be  provided  in  the  superficial 
parts  of  the  wound.  This  is  done  by  making  a  vertical  incision  upwards 
either  along  the  border  of  the  stemo-mastoid  or  from  the  middle  of  the 
wound  for  about  two  inches.  As  the  artery  is  in  these  cases  approached 
rather  from  above  than  from  the  front,  the  structures  met  with  differ  some- 
what from  those  already  described.  The  posterior  belly  of  the  omo-hyoid  is 
always  exposed,  and  forms  an  important  rallying  point  in  the  operation,  and 
the  transverse  cervical  artery  and  vein  will  most  commonly  come  int  >  view. 
The  danger  of  including  the  lowest  cord  of  the  brachial  plexus  is  greater  the 
more  the  arteiy  is  approached  fi*om  above.  The  vertical  incision  should 
always  be  made  in  fat  subjects. 

In  some  cases  the  clavicle  may  lie  so  high  that  the  artery  cannot  be  exposed 
even  with  the  help  of  the  verticiil  incision.  A  case  occurrtd  to  Astley  Cooper, 
in  which  the  attempt  to  ligature  the  subclavian  artery  for  a  large  aneurism 
of  the  axilla  had  to  be  abandoned,  in  consequence  of  the  clavicle  being 
thrust  up  to  t[)0  great  a  height  to  allow  him  to  reach  the  vessel.  The  extent 
of  the  difliculty  occasioned  by  this  elevation  of  the  clavicle  must  necessarily 
depend  in  a  great  measure  upon  the  height  at  which  the  suMavian  artery 
happens  in  any  particular  case  to  be  situated  in  the  neck.  It  is  not  uncom- 
mon to  find  it  pulsiitiug  so  high  in  the  neck  that  no  amount  of  elevation  of 
the  clavicle  by  a  subjacent  axillaiy  aneurism  could  raise  that  bone  above  the 
level  of  the  vessel.  In  the  majority  of  cases,  however  (in  seventeen  out  of 
twenty-five,  as  shown  by  Quain,)  it  is  either  below  the  level  of  the  Ixme, 
or  but  slightly  raised  above  it  ;  so  that,  if  the  clavicle  were  thrust  upwards 
and  forwards,  the  vessel  would  be  buried  in  a  deep  pit  l)ehind  it.  Dupnytren 
was  of  opinion  that  the  artery  coursed  high  in  persons  who  were  thin,  with 
slender  long  necks  ;  whereas,  in  thick,  short-necked  persons,  with  muscnlar 
shoulders,  it  was  deeply  seated.  I  have  often  verified  the  truth  of  this 
observation,  both  in  dissection  and  in  examining  the  pulsations  of  the  vessel 
during  life. 

In  order  to  obviate  the  difficulty  that  has  occasionally  been  ex[Kjrienced  in 
reaching  the  artery  when  thus  buried  behind  an  elevated  clavicle,  it  war 
proposed  by  Hargrave  to  saw  through  the  bone.  The  most  serious  objection 
that  can  be  niised  against  this  practice,  is  the  fact  that  the  clavicle  is  some- 
times a  part  of  the  wall  of  the  aneurism  :  but,  supposing  the  Surgeon  could 
satisfy  himself  that  this  was  not  the  case,  I  cannot  set-  any  objection  to  thin 
procedure,  provided  any  insurmountable  ditticulty  presented  itself  in  pa»8ing 
the  ligature  round  the  vessel  without  it. 

The  artery  occasionally  takes  a  remarkably  high  course  in  the  neck,  and  in 
some  of  these  instances  instead  of  passing  over  the  first  dorsal  nb,  it  is  rop- 
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ported  on  a  superuumerarj  cervical  rib,  the  anatomical  relations  being  thus 
aerioasly  distarbed.  And  again,  if  this  supernumerary  cervical  rib  be  unusually 
iborty  Uie  vessel  may  be  found  to  lie  between  it  and  the  first  dorsal.  Another 
abnormality  of  great  rarity  is  the  passage  of  the  subclavian  vein  behind  the 
Mtknos  anticus  with  the  artery.  This  would  add  greatly  to  the  difficulty  of 
ibe  opention. 

The  Collateral  Circulation  after  ligature  of  the  third  part  of  the  subclavian 
is  carried  on  by  the  anastomoses  of  the  posterior  scapular  and  suprascapular 
braochcB  of  the  subclavian  with  the  subscapular  and  acromio-thoracic  branches 
of  the  axillary,  and  by  the  anastomoses  of  the  aortic  intercostals,  superior 
intercostal,  and  internal  mammary  with  the  thoracic  branches  of  the  axillary. 

Aoddmts  during  Ligature  of  the  Third  Fart  of  the  Subclavian. — 
Wmmd  o/ths  External  Jugular  Vein  is  a  most  serious  complication,  as  entrance 
of  air  is  very  likely  to  take  place,  and  may  cause  immediate  death.  This 
accident  is  avoided  by  careful  dissection,  and  if  the  vein  is  so  situated  as  to 
be  exposed  to  the  risk  of  injury,  it  must  be  divided  between  a  couple  of 
li<:atare8. 

Profuse  venous  Jupmorrhage  from  wound  of  some  of  the  numerous  veins  in 
the  neighbourhood  has  more  than  once  prevented  the  completion  of  the 
operation.  Should  this  accident  happen  the  wound  must  be  plugged  and  the 
operation  attempted  again  at  some  later  period. 

Wound  of  the  Sac  is  a  somewhat  rare  accident.     In  some  cases,  when  the 

nc  passes  upwards  beneath  the  clavicle  into  the  posterior  triangle  of  the  neck, 

the  Sorgeon  incurs  the  risk  of  puncturing  it  from  its  close  proximity  to  the 

artery.    This  accident  happened  to  Cusack  while  ligaturing  the  subclavian  in 

the  third  part  of  its  course,  for  a  diffused  aneurism  of  the  axillary  artery.     An 

nianning  gush  of  blood  took  place,  which  was  arrested  by  plugging  the  wound ; 

bat  the  haemorrhage  recurred  on  the  tenth  day,  and  the  patient  died.     In  a 

case  related  by  Travers,  in  which  the  sac  was  punctured  as  the  needle  was 

being  passed  round  the  artery,  the  blood  did  not  flow  per  salium,  but  in  a 

ODOtinuons  stream.     "  The  haemorrhage,"  Travers  says,  "  was  more  terrific 

and  uncontrollable  than  I  have  ever  witnessed,"  and  was  not  cc»mmanded  by 

tightening  the  ligj^ture.     It  was  so  great  that  it  was  doubtful  whether  the 

pttient  would  leave  the  theatre  alive,  and  it  was  arrested  only  by  plugging  the 

voand  with  sponge-tents.     The  patient  died  of  inflammation  of  the  pleura. 

Od  examination,  it  was  found  that  a  pouch-hke  enlargement  of  the  aneurism 

Mverlying  the  artery  had  been  punctured. 

Inclueion  of  the  lowest  cord  of  tlie  brachial  plexus  in  the  noose  of  the  ligature 
u  a  more  common  accident ;  indeed  the  mistake  has  more  than  once  been 
committed  of  tying  this  nerve-trunk  instead  of  the  vessel.  Thus,  Listen,  in 
the  first  successful  case  of  ligature  of  the  subclavian  in  this  country,  passed 
the  thread  round  the  lower  cord  ;  but  immediately  perceiving  his  error,  turned 
it  to  account  by  drawing  aside  the  included  nerve,  and  thus  more  readily 
exposing  the  arter}\  Dupuytren,  in  a  case  of  aneurism  of  some  years*  dura- 
tkm,  succeeded,  after  an  operation  that  lasted  one  hour  and  forty-eight 
minutes,  and  which  he  describes  as  the  most  tedious  and  difficult  he  ever 
attempted,  in  passing  a  ligature  round  the  vessel,  as  he  believed.  After  the 
death  of  the  patient  from  haBmorrhage  on  the  ninth  day,  the  artery  was  found 
to  have  been  perforated  by  the  needle,  and  one  half  of  the  vessel  and  the  lower 
cofd  of  the  brachial  plexus  included  in  the  noose.    In  a  case  related  by  Porter, 
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it  is  stated  Umt  the  nrt-ery  oommtinicftted  snch  distinct  pulsation  to  tKe  nerve* 
tnmk,  that  there  was  no  means  of  ascertaining  whether  it  was  the  vessel 
not,  except  by  passinp^  the  needle  under  it. 

Pundure  of  (he  pleura  in  passing  the  needle  is  not  usually  recognized  ai 
one  of  the  dangei^  of  ligatare  of  the  third  part  «»f  the  nrtery.  It  nwy,  however, 
take  plm^,  especially  if  the  needle  is  passed  close  to  the  scalenns  anticuA 
and  from  above,  m  must  often  he  the  case  when  the  elavicle  is  mnoh  raised 

Xdgatnrtt  beldnd  the  ScalentiB  a&ticns, — If  the  sac  encroach  upon  the 
nock,  risiuLT  above  the  clavicle,  or  the  arrvry  Ije  not  sound  in  the  third  part  of 
its  course,  it  may  be  necessary  to  h*g^tiire  it  behind  the  scalenng  anticus.  dividing 
the  outer  half  or  two-third*  of  the  muacle.  This  ojjenjtion  should  not  he 
considered  as  distinct  from  lipiture  of  the  vessel  in  the  third  partof  it«  coane« 
but  rather  as  nn  cxti^nsion  of  that  procecdinET,  if  it  l)c  found,  for  (he  rea^ne 
just  mentioned,  unadvisabie  to  tie  the  artery  on  the  first  rib  ;  in  this  way  i( 
was  practiBcd  by  Dupuytixsn  and  Liston.  In  its  firet  ste]i«,  ug  far  as  the 
exposure  of  the  scalenus  anticus,  it  is  the  same  as  that  for  the  deligation  of 
the  vessel  in  the  third  part  of  its  coarse.  When  this  muscle  bus  bei»n  expoted. 
it  may  be  partially  or  completely  diWdctl  l»y  pickinji:  up  the  fibres  with 
foreepxs  and  dividinj,'  them  with  a  scaljn?!  held  honznntally.  During  this  part 
of  the  operation,  some  danger  may  be  incurred  by  the  phrenic  nerve,  and  the 
transvet-se  cervical  and  sufirascapular  arteries  ;  but  if  ordinary  can?  \h*  takeUt 
this  will  not  be  y^tj  j^reat.  The  phrenic  nerve  lies  altoj^^ether  to  th<.*  trucsheftl 
side  of  the  incision,  if  tliat  be  not  c4iiTied  beyond  one^half  the  brcndth  of  the 
muscle;  and  should  it  appear  X^'i  be  in  the  way,  it  may  readily  be  puplied 
inwards  towards  the  mesial  line,  bein«^  only  loosely  invested  by  areolar  tissue. 
I  have,  however,  seen  one  instance  in  which  the  right  subclavian  artery  wae 
lij^iitured  for  a  spontaneous  aneunsm  of  the  axilla,  and  the  patient  died  on  thc^ 
eig^hth  day,  of  pneumonia  ;  on  examination  after  death,  the  e«!g^  of  the 
scalenus  was  found  cut,  and  the  phrenic  nerve  divideMl.  Had  the  injury  to  th© 
nerve  in  this  case  anything  to  do  with  the  pneumonia  ?  I  do  not  think  it  im- 
probable ;  as  division  of  one  phrenic  nerve,  by  paralysing  to  a  certain  extent 
the  diaphragm,  and  so  far  interfering  with  the  respiratory  movements,  maiii 
nec'^ssarily  have  a  tendency  to  induce  conirestion  of  the  hm«f,  which  would 
prcdiHjKis*,*  to  inflammation  of  that  organ.  I  have  likewise  heard  of  one  cAse 
in  which  incessant  hiccough  followed  this  op«.»ration,  and  after  death  the 
phrenic  nerve  was  found  rt^dcned  and  inflamed*  having  probably  been  inter- 
fered with  in  some  way  during  the  exposare  of  the  vessel.  The  tranfivene 
oerncal  and  suprascapular  arteries  may  be  avoided  by  keeping  the  incision 
in  the  nmscle  between  and  pandlel  to  tlvese  vessels. 

Another  important  point  in  reference  t4»  the  ligature  of  the  vesssel  in  this 
part  of  its  course  is,  that  in  five  cases  out  of  six  on  the  right  side  and  in  one- 
half  on  the  left,  the  superior  intercostal  arises  from  the  subclavian  artery 
l>etween  the  scaleni.  When  this  is  the  cose,  there  would  probably  be  bnt  a 
slender  cliance  of  the  rja^fusion  of  the  artery  by  ligature  in  this  situation. 

Godlcr^  !i  ly  tie<l  the  second  part  of  the  left  *>-  ;  sucocssfuUy 

for  axiilar}  i.     The  third  part  was  s*>  dilated  un  it  it  was  noi 

thought  safe  to  apply  a  ligature  to  it.  The  scalenus  anticuj*  was  therefore 
completely  diWded  and  a  ligatnre  composed  of  four  strands  of  the  finest  chromic 
catgut  applied  Ui  the  artery  without  division  of  the  ooata.  Neither  the  phrenic 
nerve  nor  the  thoracic  duct  came  into  \4ew. 
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One  principal  danger  in  ligaturing  the  subclavian  artery  at  any  point  above 
the  firet  rib,  certainly  arises  from  interference  with  the  fascia  which  lies 
between  it  and  the  scaleni,  separating  it  from  the  pleura.  This  fascia  is  con- 
tinaoos  with  the  areolar  tissue  of  the  anterior  mediastinum,  being  indeed  the 
deep  portion  of  the  ascending  layer  of  what  Astley  Cooper  described  as 
the  "  thoracic  fascia,*'  which  helps  to  form  the  superior  boundary  of  the 
diest,  being  continuous  in  the  neck  with  the  deep  cervical  fascia.  After  the 
deeper  layers  of  the  cervical  fascia  have  been  opened,  this  fine  areolar  tissue 
proents  itself;  and,  if  septic  inflammation  follow,  it  will  readily  extend  by 
ooDtinnity  of  tissue  into  the  anterior  mediastinum,  invading  ultimately  the 
pleora  and  pericardium.  Hence,  whenever  it  is  practicable,  the  Surgeon 
rfMwld  keep  the  point  of  the  needle  close  to  that  part  of  the  artery  which  lies 
opon  the  first  rib,  as  there  is  less  risk  here  of  opening  into  the  deep  areolar 
time  of  the  neck. 

BMnlts  of  Ligature  of  the  Snbolavian. — The  general  results  of 
l^fature  of  the  8ubela\ian  in  the  third  part  of  its  course  for  spontaneous 
inearism  in  the  axillary  are  by  no  means  satisfactory.  Thus  of  48  cases  of 
inearism  of  the  axillary  artery,  not  dependent  upon  any  external  wound,  in 
which  the  artery  was  ligatured  above  the  clavicle,  I  found  23  cures  against  25 
detths.  This  result  was  so  unfavourable,  and  so  different,  indeed,  from  what 
I  anticipated,  that  I  was  led  to  analyse  carefully  the  causes  of  death.  I  found 
them  as  follows  : — 

Inflammatiou  within  the  chest,  &c 10  cases. 

Sappuration  of  the  sac 6  „ 

Suppurative  phlebitis 1  „ 

Hseniorrhage 3  „ 

Gangrene  of  hand  and  arm 1  „ 

Gangrene  of  both  arms  and  legs 1  „ 

Xot  stated ;j  ,, 

25     „ 

Inflammation  of  the  Contents  of  the  Thorax  proved  fatal  in  10  out  of  48  cases, 
or  1  in  4*8,  and  is  the  most  frequent  cause  of  death,  though  not,  I  believe,  the 
most  frequent  untoward  complication  of  this  operation.  It  might  at  first  be 
npposed  that  the  pulmonary  complications  were  due  to  pyaemia,  but,  on  closer 
examination,  it  will  be  found  that  this  is  not  the  case.  Inflammation,  when 
stacking  the  contents  of  the  thorax  after  ligature  of  this  artery  for  axillary 
aneurifim,  does  not  commence  in  the  substance  of  the  lung  as  in  pyaemia,  but 
mo0t  commonly  affects  primarily  the  pleura  and  pericardium.  It  would 
^>pear  probable,  therefore,  that  it  arose  from  causes  that  are  essentially  con- 
nected either  with  this  operation  or  with  the  aneurism  itself.  These  are 
icfsrable  to  three  heads  : — 

1.  Septic  inflammation  of  the  deep  areolar  tissue  at  the  root  of  the  neck 
nay  extend  to  the  anterior  mediastinum,  the  pleura,  and  pericardium.  This 
v«>ald  appear  to  have  been  the  cause  of  death  in  a  patient  in  whom  Key  tied 
the  sabclavian. 

2.  The  sac  may,  by  its  pressure  inwards,  encroach  upon  and  give  rise  to 
infiammation  of  that  portion  of  the  pleura  which  corresponds  to  its  inner 
afpect.  This  occurred  in  a  case  in  which  Mayo  of  Winchester  operated,  and 
is  more  likely  to  happen  if  suppuration  have  taken  place  in  the  sac.    When 
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this  occnrs,  adhesioo  may  take  place  between  the  sac  and  the  pleiu'Ef  or  eveal 
the  tissue  of  the  adjacent  hing  ;  and  the  contents  of  the  sappuratiiig  mc  mar 
be  discharged  into  the  pleural  cavity  or  air-tubes,  and  t^o  couffhed  ap.     Of  | 
this  there  are  at  least  two  cases  on  record  :  one  Uy  Bullen,  in  which  tho 
patient  recovered  ;  the  other  by  Gross,  in  which  the  patient  died  from  tho  J 
escape  of  the  contents  of  the  sac  into  the  cavity  of  the  pleura, 

8.  Division  of  the  phrenic  nen^e  would  necessarily*  by  interfering  with  the 
respiratory  movements,  induce  a  tendency  to  congestion  and  intiamraation  of  j 
the  lungs  ;  and,  although  such  an  accident  must  be  a  very  rare  one  in  cases  f 
of  ligature  of  the  subclavian  for  axillary  aneurism,  yet  it  undoubtedly  baa 
occurred,  as  I  have  myself  witnessed  in  one  ca^e. 

Suppuration  of  the  Sac  is  the  most  common,  though  not  the  most  fauX^  | 
aocideut  after  hgature  of  the  subclavian  for  spmtancouH  axillary  aneurism. 
It  w*a8  the  immediate  cause  of  death  in  six  cases,  and  ixjcurred  in  tw*o  of  j 
the  patients  that  died  of  iuQamniatiou  of  the  chest;  it  took  plat'e  id  sixj 
casea  also  that  recovered  :  in  all,  fourteen  cases  out  of  forty-five,  or  nearly  i 
one  in  three^ — a  much  higher  proportion  than  is  generaUy  observed  in  canai 
of  ligature  for  aneurism. 

What  occasions  this  greater  frequency  of  suppuration  of  the  sac  in  axillary 
aneurisms  than  in  those  in  other  situations?     One  important  r  t^ani 

to  be  the  great  laxity  of  the  areolar  tissue  in  the  axilla,  whir  the  j 

tumour,  in  almost  all  cases,  to  increase  so  rapidly  in  size  m  to  excite  sutiacutti 
inflammation  in  the  surrounding  structures.  This  may  rewdily  become  acute  ■ 
and  reach  the  stage  of  suppunition  owing  to  external  violence,  to  rapid 
extension  of  the  sac,  or  to  Home  constitutional  aftcction  on  the  part  of  the^ 
patient  Thus  suppuration  of  the  sac  is  not  an  uncommon  complication  offl 
axiUaiy  aneurism  even  when  no  operation  has  been  [lerformed.  When  a 
ligature  is  applied  to  the  suliclavian  it  is  in  most  cases  in  close  (u\iximity^ 
to  the  sac  as  the  aneurism  is  commonly  seated  high  in  the  a:(illa,  and  affl 
the  loose  areolar  tissue  opened  up  during  the  npration  in  tfve  niot  of  tfaeH 
neck  is  continuous  with  that  of  the  axilla,  it  is  evident  that  should  aepdofl 
RUp])uration  occur  in  the  wound  it  will  readily  extend  to  the  already  infiamedfl 
tissues  surrounding  the  mw  h\  some  casea  possibly  the  sac  itself  may  b^H 
damageil  duriuir  the  operation.  The  sUitistics  collected  by  Koch  show  afl 
much  greai  ility  in  iliose  vs^^:%  in  which  the  subclavmn  artrry  has  boai^| 

tied  for  B|  is   aneurisms  extending   above   the   upp<^^r  liordcr   of   tb^l 

fiectoralis  minor,  than  in  those  below  that  point.  Of  1 7  of  the  former  13  wen^H 
fatal ;  of  *22  of  the  latter  only  lU  died.  ^ 

The  peridd  at  which  suppurutiuu  of  the  sac  may  be  expected  to  occur  lufl 
caaesof  uvillaryaneuriiim,  after  tfie  ligature  of  the  subclavian,  must  ncccssariljW 
in  a  great  measure  be  dependent  on  the  state  of  the  sac  at  tho  time  of  thifl 
operation.  If  inflammation  have  already  been  set  up  around  it,  it  ma/fl 
happen  a  few  days  after  the  artery  has  been  tied ;  otherwise  the  period  alH 
which  suppuration  may  most  probably  l)e  exftectecl  is  between  the  first  andfl 
aaoood  month.     The  period  at  which  ^on  and  rupture  of  the  sac  iak<H 

place  does  not  iDfittence  the  prokibh  on  of  thi'  case  to  any  materialH 

extent,  as,  in  the  ca$es  that  proved  futal,  death  occun\*d  st  various  period^| 
between  the  seventh  day  and  the  second  month  :  in  Aston  Key's  case,  on  th^| 
ninth  day  \  in  Mayo\  on  tlie  twelfth  ;  in  Belardini's  and  Unifc's,  at  the  e&dH 
of  the  first  munth  ;  in  Rigaud'n,  at  the  sixth  week  ;  in  B.  Coo])erX  in  iblH 
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leoond  month.  The  reooveries,  likewise,  took  place  at  all  periods  after  the 
Ufiitiire  of  the  vessel,  between  a  few  days,  as  in  Porter's,  and  six  weeks,  as  in 
HilftOQ%  case. 

An  axillary  aneurism  that  has  sapparated  may  burst  either  externally,  or 
into  the  Inngs  or  pleura,  or  both.  It  usually  bursts  externally  :  the  tumour 
enluges,  with  much  pain  and  tension  ;  a  part  of  the  skin  covering  it  becomes 
inOamed ;  fluctuation  can  be  here  felt,  and,  if  an  incision  be  not  made,  the 
tomoor  will  give  way,  discharging  dark-coloured  pus,  mixed  with  broken-down 
and  disintegrated  coagnluro,  perhaps  sooner  or  later  followed  by  a  stream 
of  trterial  blood. 

Occasionally,  but  more  rarely,  the  sac,  extending  inwards,. perforates  the 
cifitT  of  the  chest  and  becomes  adherent  to  the  pleura,  and  may  give  way  into 
iti  cavity ;  or,  by  pressing  upon  the  lungs,  may  become  incorporated  with 
them.  Of  this  remarkable  termination  two  instances  are  recorded,  in  one  of 
▼hich  recovery  took  place.  The  first  case  is  one  in  which  Bullen  ligatured 
the  snbclavian  artery  for  axillary  aneurism.  Eighteen  days  after  the  operation 
tbe  tumour  b^^an  to  increase,  and  symptoms  of  suppuration  developed.  On 
tbe  twenty-sixth  day  six  or  eight  ounces  of  bloody  pus  were  expectorated 
during  a  paroxysm  of  coughing,  and  the  tumour  suddenly  diminished  to  half 
iti  siie  ;  it  was  now  punctured,  and  five  ounces  of  the  same  kind  of  matter 
were  let  out  with  great  relief.  When  the  patient  coughed,  air  passed  into 
and  distended  the  sac  through  an  aperture  between  th''  first  and  second  ribs, 
tbioagh  which  the  contents  of  the  tumour  had  escaped  into  the  lung.  The 
diKrharge  from  the  external  aperture  greatly  decreased ;  the  cough  lessened  ; 
nd  finidly,  three  months  after  the  operation,  the  patient  was  quite  well. 

Groas  tied  the  subclavian  artery  for  axillary  aneurism  on  the  18th  of 
Febniary.  After  the  performance  of  the  operation  the  contents  of  the  tumour 
lolidified,  and  its  volume  progressively  diminished.  On  the  15th  of  March 
the  patient  sutTered  from  fever,  and  slight  tenderness  on  the  apex  of  the 
tUDour  was  perceptible.  On  the  16th  he  was  suddenly  seized  with  intense 
pun  in  the  chest,  which  was  most  severe  at  the  base  of  the  right  lung,  and 
otended  up  towards  the  axilla.  Respiration  throughout  the  right  lung  was 
broDchiaU  and  there  was  dulness  on  percussion  over  the  lower  ribs  ;  the 
adlhry  swelling  had  suddenly  disappeared  at  the  time  of  the  attack.  On  the 
18ch  the  patient  experienced  a  sensation  as  if  a  fluid  were  passing  from  the 
plearal  cavity  into  that  of  the  aneurism  ;  and  a  splashing  sound  was  heard  at 
enry  inspiration,  the  noise  resembling  that  produced  by  shaking  water  in  a 
dnaed  vessel.  On  the  20th  he  died.  The  aneurism  was  found  to  communicate 
by  an  aperture,  one  inch  and  three-quarters  in  length  and  an  inch  and  a  half 
in  width,  with  the  pleural  cavity  ;  this  opening  was  situated  between  the  first 
aad  second  ribs,  and  was  obviously  the  result  of  ulceration  and  absorption, 
eused  by  the  pressure  of  the  tumour.  Both  ribs  were  denuded  of  their 
poiostennL  The  right  side  of  the  chest  contained  nearly  three  quarts  of 
tkody  serum,  mixed  with  laminated  clots  and  flakes  of  lymph. 

Besides  these  cases,  a  somewhat  similar  one  has  been  recorded  by  Neret,  of 
JCaacy.  A  patient  was  admitted  into  the  hospital,  suffering  from  haemoptysis, 
ad  on  examination  he  was  found  to  have  an  aneurism  of  the  left  subclavian 
anerf  as  large  as  a  chestnut  He  died  shortly  after  admission,  and  the 
■toiism  was  found  to  communicate  with  a  large  cavity  in  the  upper  part  of 
thehmg. 
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Tbe  cau^  of  denth  in  Gross's  case  was  probably  the  fact  of  the  sac  opening  I 
aud  diachargiog  its  contents  into  the  pleural  cavity,  Thi«  does  not  appear  toj 
have  occurred  in  Bullen's,  in  which  a  communication  was  established  directljf  J 
with  the  lung,  the  coutents  of  the  abaceas  finding  exit  ihrou»rh  the  air-iubca.1 
The  process  here  wa«i  analogous  to  what  occaeiouiilly  occm^  in  ht^jiutic  ahaceaa 
when  this  opens  through  the  Inngs,  adhesion  having  previously  i»4ktiu  place 
Initwcen  the  opposed  surfaces  of  the  pleura. 

In  Furaer's  case  of  aneurism  of  both  axillary  arteries,  the  two  subclaviaus 
wore  tied  in  the  third  part  of  their  course  at  an  interval  of  about  filleen 
months.  The  patient,  a  stone  mason  by  tnule,  made  an  excellent  re*n>very , 
froui  the  first  operation.  After  the  second  operation  he  progivssed  favtjurably  , 
for  twelve  w^eeks,  by  which  time  the  tumour  had  diminished  so  rnoeli  us  io\ 
he  not  more  than  a  third  of  iu  original  size.  Without  obvious  reason  febrile  j 
diBturbance  set  in,  the  tumour  enlarged  again,  and  showed  signs  of  EUppura*  | 
tion,  Furner  now  made  a  free  incision  into  it  through  the  |>ectoml  mascle,  J 
and  let  out  18  or  :iO  ounces  of  very  offensive  pas  and  broken-duwn  eoagulum.j 
Tiie  patient  speedily  recovei^d  and  the  tumour  entirely  di8ap[>eaiXML 

The  principal  danger,  and   the  most   freijuent   cause  of  death   after  th#l 
suppuration  of  the  stic,  is  the  supervention  of  profuse  arterial  hiemorrhage*] 
This  may  CKXUir  either  from  tbe  distal  extremity  of  the  artery  ojnuing  into  i 
aae.  or  from  one  of  the  large  breiuches  which  serve  to  sujifMurt  tlie  collat 
cireuJation  round  the  shoulder,  such  as  the  subsi^apular  or  pijsteriur  eircuniflexl 
coming  otF  either  immediately  al>ove  or  iielow  tlie  sac^  or  from  the  sac  itself.^ 
When  h(emorrliage  does  not  take  place  after  suppuration  of  the  Sitc»  it  most  be  J 
owi ng  to  the  fortunate  circumstance  that  the  main  trunk  is  occluded  where  iti 
opt*ns  into  the  tumour.    It  can  scJircely  be  from  the  occlusion  of  the  principal] 
ool lateral  branches,  as  there  would,  in  that  events  be  a  difhculty  in  the  preaer** 
Tation  of  the  vitality  of  the  hmb.     It  is  easy  to  understand  that,  if  the 
sprang  from  the  axillary,  at  a  little  distance  above  the  orifices  of  the  subooipa* 
hir  and  circumflex  arteries,  all  that  portiou  ut  the  nmin  trunk  whicli  intt.Tveoe 
Ijetween  the  tumour  and  these  vessels  might  l>eoc<'luded,  uud  thus  ha^morrba 
be  i^revented  on  euppumtion  taking  place  ;   whilst  the  collateral  circali 
would  take  place  uninterruptedly  through  these  vessels.     If  thin  jntrtic 
the  artery  have  not  been  occluded  by  inflammation,  the  safety  of  Uie  {MttieJiii 
must  depend  upon  the  accident  of  a  ci^agulum  fir  piece  of  laminated  fibril] 
lieing  fixed  or  entangled  in  the  mouth  of  the  sac.     T[»is  may  prevent  for  a  tuii€ 
theescajte  of  arteriut  I>Iock1,  which,  fui  thr  plug  Itetng  looaened^  amy  again  oocsnrJ 
and  cither  at  one«.%  or  by  it«  Recurrence  prove  fatal. 

Another  dauger  may  Ije  superadded  in  these  oasee  to  the  suppuration  of  tltc 
WM^  and  the  su|)erventiou  of  haemorrhages — namely,  the  extenwon  of  infliuiv*! 
nuition  tf>  the  pleura,  lung,  and  |x;ricjinlium  from  the  sac. 

.Seamdfirf/  htrmnn  <  not  fre<juently  occur  in  aist^s  of  hgature  < 

subclavian  artery  in  1  part  of  it»  course,  except  as  a  conseqt 

suppurution  of  the  sac.     1   myself  have  seen  but  two  crises  in  which  dmll 
occurred  from  hemorrhage  taking  place*  fVom  tliis  artery  at  the  pari  lignturod' 
One  of  these  bapjmned  to  LiHUm,  and  the  preparation  is  pn*iier\ed  in  ^ 
Mnaeum  of  the  Coll'  rge<»us  (No.  1ijd5),     In  this  eii-  \  be  I^H 

that  the  artery  wa^  i  at  tbe  point  ligatured,  and  (  btoe^^f 

occurred,  as  usual,  fi'om  the  distal   side  of  the  ligature,     llarwelt,  ta^^| 
Koch's  table  of  7'J  cuses,  and  adding  to  it  11  colkH'te<l  by  hiuntelf,  ftudii  H| 
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of  32  deaths  oocurriDg  in  the  90  cases,  10  were  from  haemorrhage  from  the 
lite  of  Ugatore. 

Oangrene  of  the  Hand  and  Arm  is  but  seldom  met  with  as  a  sequela  of  this 
operation.  This  is  doubtless  owing  to  freedom  of  the  anastomosing  circulation 
between  the  branches  of  the  transverse  cervical  and  suprascapular,  and  those 
of  the  subscapular,  circumflex,  and  acromio-thoracic  arteries,  as  well  as 
between  the  superior  and  long  thoracic  and  the  branches  of  the  intercostals 
and  internal  mammary,  bj  which  the  vitality  of  the  limb  is  readily  main- 
tained. The  principal  risk  from  gangrene  would  doubtless  arise  from  the 
iabecq>alar  artery  being  in  any  way  occluded  or  implicated  in  the  disease,  as 
it  is  on  the  anastomoses  of  this  vessel  that  the  limb  is  mainly  dependent  for 
id  supply  of  blood.  But,  at  all  events,  this  danger  is  small,  the  only  case  in 
which  it  appears  to  have  brought  about  a  fatal  termination  being  one  in  which 
Colles  tied  the  artery ;  gangrene  of  the  limb  came  on  after  much  constitutional 
difltorbance,  with  rapid,  weak  pulse,  thirsts,  sweats,  restlessness,  and  delirium, 
hi  BUzzard's  case,  there  were  sloughing  of  the  sac  and  pericarditis,  the  gan- 
{^ne  being  confined  to  two  lingers  ;  and  in  Brodie's  case,  it  occurred  in  both 
the  lower  as  well  as  in  the  upper  extremities,  and  must,  therefore,  have  pro- 
ceeded from  some  constitutional  cause  altogether  independent  of  the  mere 
irrest  of  circulation  through  the  subclavian. 

Failure  of  the  operation  to  cure  the  disease  if  the  above  accidents  are 
avoided  is  a  very  rare  occurrence.  A  case  of  this  kind  occurred  to  Berkeley 
Hill  in  University  College  Hospital.  The  subclavian  was  successfully  tied  for 
a  large  axillary  aneurism  ;  there  was  some  inflammation  about  the  sac  after 
the  q)eration,  which  gradually  subsided.  Some  months  afterwards  the  tumour 
began  steadily  to  increase  in  size  without  pulsation,  and  Anally  the  sac  was 
hid  open  and  the  vessel  tied  from  within,  and  the  patient  made  a  good 
recovery. 

On  reviewing  the  causes  of  death,  it  may  reasonably  be  hoped  that  the 
avenge  of  success  will  be  materially  increased  by  the  use  of  ligatures  which 
do  not  divide  the  coats,  and  by  the  prevention  of  septic  and  spreading  inflaiu- 
■litioa  in  the  wound  by  the  employment  of  antiseptic  dressings. 

atment  of  Inflamed  Axillary  AneuriBm  threatening  Snppnra- 
u — ^Thc  case  of  an  axillary  aneurism  becoming  inflamed,  and  threatening 
to  fopparate  before  the  Surgeon  has  had  an  opportunity  of  ligaturing  the  sub- 
cUrian  artery,  is  one  that  is  full  of  important  practical  considerations,  and 
that  admits  of  little  delay  ;  for  if  the  sac  rupture,  or  )je  opened,  fatal  haemor- 
ihige  is  the  inevitable  result.  It  would  obviously  be  impossible,  in  a  case  of 
ipootaneous  aneurism,  with  any  fair  chance  of  success,  to  lay  open  the  tumour, 
torn  out  the  coagula,  and  ligature  the  vessel  above  and  below  the  mouth  of 
the  no  ;  the  coats  of  the  artery  being  not  only  diseased,  but  still  further 
fofteiied  by  inflammation  and  suppuration,  would  not  be  in  a  condition  to 
hold  a  ligature.  There  are  two  other  courses  open — viz.  ligature  of  the  sub- 
darian,  or  amputation  at  the  shoulder- joint  ;  and  in  the  selection  of  one  or 
ocber  of  these^  the  Surgeon  must  be  guided  by  the  progress  the  disease  has 
Bade,  the  condition  of  the  limb  as  to  circulation  and  temperature,  and  the 
loiiditj  or  flaidity  of  the  contents  of  the  tumour. 

If  the  tumour  be  of  moderate  size  and  circumscribed,  and  the  arm  of  a  good 
temperature  and  not  very  oedematous,  ligature  of  i/ie  artery  may  hold  out  a 
nMonable  chance  of  success.     It  is  true  that  this  is  but  a  chance  :  for  the 
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blood  will,  immediately  after  the  nooae  is  tied,  be  carried  by  the  supraaoapular 
and  posterior  scapular  arteries  into  the  subscapular  and  circnmflex»  and  by 
them  into  the  axillary  at  no  great  distance  from  the  mouth  of  the  sw^  ;  or  it 
may  enter  direcaly  \\\U\  thtr  mouth  of  the  hitter,  if  the  siibsirupuhir  or  circam- 
f!ex  should  chunce  to  take  their  ori«;in  f'roni  the  dilated  pf»rtion  of  the  ^reaapi 
Hence,  the  only  safeguard  against  tlie  sujierventiun  of  ha?morrhu;^e  as  won  as 
the  sac  has  burat  or  been  opened,  or  has  discharged  its  contents,  will  be  the 
ooclQsion  by  thromboais  of  that  portion  of  the  artery  which  incervenes  between 
these  two  collHt<.^rdl  branches  aufl  its  mouth,  or  the  accidental  entanfjlcmctit 
in  the  latter  of  a  mass  of  lamimite<i  fibrin.  Yet,  in  the  circumstances  as  io 
the  C4mdition  of  tumour  and  limb  that  have  just  been  mentioned,  it  would 
be  but  right  for  the  Surgeon  to  give  the  patient  a  chance  of  preserving  hiaarm. 

Should,  however,  haemorrhage  occur  on  or  after  the  discharge  of  the  coQ- 
tents  of  the  aac,  the  subclavian  having  previously  been  ligatured,  if  the  bleed- 
ing be  moderate,  an  attempt  should  be  made  to  arrest  it  by  plugging  the 
wound,  and  by  the  application  of  a  compi'ess  and  banduge.  If  it  recur^  or  be 
so  prof  use  as  to  threaten  the  life  of  the  imtiejit,  two  lines  of  proceduh*  are  open 
to  the  Surgeon  :  either  to  cut  through  the  pectoral  muscles  so  as  to  lay  the  aac 
open  fully,  and  attempt  to  include  the  bleeding  oritice  between  the  two  liga- 
tures ;  or  to  amputate  at  the  shoulder-joint. 

If  a  Surgeon  were  to  adopt  the  former  of  these  alternatives  in  a  cafie  of 
gpfintaneoui?  aneurism,  of  which  alone  we  arc  now  sjieiiking,  he  would,  in  all 
probability,  find  the  part  in  such  a  condition  a«  woultl  prt'Vent  the  jMJSsibility 
of  his  completing  the  opemtion  he  had  commenced-     After  laying  open  » 
large  sloughing  t-avity,  eitending  under  the  y>ect>oral  muscles  ])crha|is  as  high 
aa  the  clavicle^  an<l  clearing  out  the  broken-down  coagula  contained  in  it»  in 
what  state  would  he   find   the  artery  ?     Certainly,  the  prolmbility  would  br 
Btrongly  against  its  being  in  such  a  condition  as  to  bear  ti  ligature*  even  if  it 
csould  be  included  in  one.     Its  coats,  in  the  immediate  vicinity  of  the  aac, 
could  not,  in  atx-ordance  with  what  we  know  to  be  almost  universally  the  casi! 
in  spontaneous  aneurisms  of  large  size  or  old  standing,  be  expected  to  be  in 
anything  like  a  sound  firm  state,  and  would  almOMt  certainly  give  way  nml^^r 
prussurc  of  the  noose  ;  or  the  vessel  might  have  undergone  fusiform  dilat^ition^ 
as  18  common   in   this  situation,  before  giving    rise   to   the  circumscribed 
aneoriBm,  in  which  case  it  would  be  impossible  to  surround  it  by  a  ligature  • 
Of,  again,  tlie  subs('a[iular  or  circumfioi  ai'teriea  might  arise  directly  from,  and 
ponr  their  recurrent  bloo<l   into,  the  mic  or  the  dilated  artery,  and,  as  tbej 
would    lie  in  the  midst  of  inflamed  aud    sloughing  tissues,  no  attempt  a! 
inclnding  them  in  a  ligature  could  Ije  sucocesfully  made.     In  such  circum 
stances  as  these,  the  danger  of  the  patient  would  bo  cooaiilerably  increaaed  b] 
the  irritatii>n  that  would  be  occasioned  by  laying  open  and  searching  f»>f  tb< 
bleeding  \K*sm>\   in    the   sac  of    an    inflamed,   suppurating,  and    n1 
ftnenrism,  and  nmcli  vulnnble  time  would  \nt  lost  in  what  must  In*  a 
operation  ;  at  the  close  *tf  which  it  would,  in  all  prt)lmbility»  become  m .    •-  (v 
to  have  reconrsc  to  amputation,  and  thns  to  remove  the  whyle  discaae  u£ 
once.     I  should,  therefon?,  be  disposed  to  have  recourse  to  disartkutatmi  a\ 
ihfi  BhouUn-joint  at   tmce,   in   all   caaes  of  profus<^  recurrent  ha^morrhag^^ 
following  sli)Ughing  i»f  thrr  sac  of  an  axillary  aneurism,  which  ctmld  doI  \» 
amated  by  direct  pressure  on  the  bleeding  orifice,  after  the  aubolaviao  hm 
lied.  ] 
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niere  is  another  complication  of  axillary  aneurism  that  necessitates  imme- 
diate ampatation  at  the  shoalder- joint,  whether  the  subclavian  artery  have 
previoosly  been  ligatured  or  not ;  it  is  the  case  of  diffuse  aneurism  of  the 
axiDt,  with  threatened  or  actual  gangrene  of  the  limb. 

Iig»i«r«  of  the  Aiillary  Artery. — Should  ligature  of  the  axillary  artery 
be  required  at  any  time,  the  vessel  may  be  secured  in  one  of  two  situations — 
in  the  space  that  intervenes  between  the  lower  margin  of  the  clavicle,  the 
pectoralis  minor,  or  in  the  axilla  as  it  lies  on  the  tendon  of  the  latissimus 
doni. 

To  expose  the  artery  above  the  pectoralis  minor,  the  shoulder  must  be 
poshed  upwards  and  allowed  to  fall  backwards  as  far  as  possible.  An  incision 
is  then  made,  slightly  curved  with  its  concavity  upwards,  commencing  imme- 
diately above  and  internal  to  the  tip  of  the  coracoid  process,  and  terminating 
immediately  below  the  clavicle,  and  about  one  inch  from  the  stemo-clavicular 
articiilation.  The  skin  and  fat  are  divided  in  the  first  incision,  and  the 
pee  oralis  major  exposed.  The  fibres  of  the  muscle  are  separated  in  the  inner 
end  of  the  wound,  and  the  finger  introduced  into  the  space  beneath  guiding  a 


f\f,  488.— Diagram  of  Ligature  of  ttie  First  Part  uf 
the  Rigiit  AxiUary  Art«ry.  p.m.a.  Pectoralis  major, 
the  ibflw  M|«ratecl  in  the  inner  Iialf  of  the  wouml  and 
diTUed  in  the  out«r:  p.m.i.  jtectoralis  minor;  a.t. 
irroauo-tboracic  artery  an<l  vein  ;  a.  r.  axillary  vein  ; 
A.  axillary  artery  ;  n.  brachial  plexus. 


c.n. 


Fig.  489.— Diagram  of  Ligature  of  tlie 
Axillary  Artery  in  its  lower  third.  e.b. 
coruco- brachialjs  ;  in.  n.  median  nerve  ; 
u.n.  ulnar  nerve ;  i.c.n.  internal  cutaneous 
nerve  ;  v.  vein  ;  «.  artery. 


probe-pointed  bistoury,  with  which  the  remainder  of  the  muscle  is  rapidly 
divided  throughout  the  whole  length  of  the  wound.  In  doing  this,  several 
large  branches  of  the  acromio-thoracic  artery  are  divided  and  must  be  tied  at 
once.  The  next  rallying-point  is  the  upper  border  of  the  pectoralis  minor. 
This  must  be  found  by  tearing  through  some  loose  areolar  tissue  with  the 
forceps  and  a  steel  director,  so  as  not  to  wound  the  branches  of  the  acromio- 
thoracic  artery  and  vein.  The  cephalic  vein  lies  at  the  outer  angle  of  the 
voand,  and  is  usually  not  seen.  When  the  pectoralis  minor  is  found,  it  must 
he  drawn  downwards  with  a  copper  spatula.  In  so  doing,  the  costo-coracoid 
nembrane  beneath  which  the  artery  lies  is  brought  fully  into  view.  This 
membrane  is  seldom  sufficiently  distinct  to  be  recognized  as  a  definite  structure, 
and  it  can  readily  be  torn  through  with  a  pair  of  forceps  and  the  steel  director. 
It  is  perforatcKi  by  the  acromio-thoracic  arterj'  and  vein,  and  the  external 
aoterior  thoracic  nerve.  These  will  be  seen  as  the  areolar  tissue  is  torn  through, 
and  must  be  drawn  inwards  with  a  blunt  hook.  In  the  living  body  the  vein  next 
comes  into  view,  and  must  be  drawn  inwards,  when  the  artery  will  be  seen  to 
in  outer  side.    The  needle  must  be  passed  from  the  vein  and  as  near  the 
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claricle  as  possible,  well  above  the  origin  of  the  acromio-thoraeie.  If  it  is 
necessarj  to  tie  it  in  close  proximity  to  this  branch,  it  wonld  be  »afer  to  oppljr 
a  ligature  to  the  liranch  also.  In  prarliginj^  iho  operation  on  tlie  dead  ImkIj, 
the  vein  often  ts  not  steen,  and  it  h  nnstf^mary  U>  find  tho  artery  by  Oillowinfj 
the  JM.Tomio-thoracic  to  its  on«^in.  There  \^  little  risk  of  int'luditu^  a  cord  of 
the  brachial  plexus,  as  the  nerves  lie  well  to  the  curacoid  Hide,  separated  by  a 
alight  interval  from  the  artery.  It  is  freqnently  found  in  the  dead  body  that 
the  ligature  has  l»een  applied  above  the  outer  border  of  tla*  first  rib,  the  end 
of  tlie  siiU'laviiin  b<'in;L,^  actually  the  vessel  tied.  TIiib  uperatinn  is  a  rery 
din  Mint  of  the  depth  of  the  wound  and  the  urnn«*nm8  vt^uMUs 

ft! I  s  which  ramify  across  the  sjiace  in  which  the  vess4.d  lies. 

Ligature  of  the  third  part  of  t!ie  subclavian  is  to  be  preferred  w^henever  it 
is  practicable. 

If  it  is  necessary  to  tie  the  axillary,  as  in  the  case  of  a  punctured  wound, 
the  operation  reeomniended  by  Guthrie  is  probably  safer  and  ^imiiler  than 
that  just  described.  It  consists  in  making  an  incision  from  the  ceutrt?  of  the 
clavicle  directly  downwards,  in  the  course  of  the  vessels,  to  the  middle  of  the 
anterior  fold  of  the  axilla.  In  this  way  the  skin,  smierficial  fascia,  and  greater, 
pectoral  muscle,  must  be  successively  divided.  The  les«*er  [H*ctA>ml  will  then 
be  exposed  ;  and  tlie  artery  may  be  ligatured  above  or  Ik*Iow  i\m^  without 
further  division  of  muscular  substance,  or  if  it  be  thought  desirable  to  tio 
it  under  this,  the  muscle  must  tw?  cautiously  cut  through.  ATlien  this  is  dooe^ 
a  very  distinct  and  firm  fjiscia  will  come  ttito  view  ;  this  must  l>e  picked  up 
and  carefully  opened,  wlien  the  art^^ry  and  vein  will  Ik*  seen  lyintj  parallel 
to  one  another,  the  artery  being  to  the  outer  side.  The  vein  having  li^<"ii 
drawn  inwards,  the  aneurism  nee<llc  must  be  carried  lietween  it  and  thcj 
artery.  The  Becond  part  of  the  artery  has  the  three  cords  of  the  brachial 
plexus  in  close  contact  with  it,  the  inner  lying  between  it  and  the  vein.  At 
the  lower  bonier  of  the  pectoralis  minor  the  inner  head  of  the  median  cronaes 
the  artery.  Care  must  be  taken  not  to  im^lude  tln^se  nerves  in  the  ligature. 
The  great  ad\*antage  of  this  opt^ration  is,  tliat  tlir  wound  i«  op»n  and  fri!i*,  mid 
that,  consequently,  the  artery  can  be  more  nmdily  reache<i  in  any  part  of  its 
ooiiree.  The  disadvantage  is  the  great  division  of  mneoular  substance  that  it 
entails,  This»  however,  need  not  leave  any  permanent  weakneaa  of  the  limb^ 
as  by  the  use  of  sutures  and  by  proper  }Kigition  union  may  readily 
effected. 

The  lixillary  artery  may  also  be  ligatured  at  any  point  Mftw  the  lower 
border  (»f  the  pectoralis  minor,  by  making  an  incision  parallel  to  its  course  in 
the  axilla.  The  guiding-line  for  the  vessel  in  this  situation  is  obtained 
dividing  the  space  lietween  the  anterior  and  f>o8terior  folds  of  the  axilla  into 
three  equal  part*,  when  the  artery  will  \w.  found  to  He  at  the  jnnctitm  of  thi* 
anterior  with  the  middle  third.  The  ann  beiiig  held  at  an  obtu«*  juigle  with 
the  trunk,  so  as  to  make  the  skin  tense,  an  incision  is  made,  commencing  at  the 
thomctc  bonier  of  the  axilla  and  extending  for  a  distance  of  about  three  incbe« 
parallol  to  the  course  of  the  artery.  The  incision  must  be  made  so  as  to  divide 
the  skin  only.  The  fascia,  lieing  exjiofw^d,  must  l>e  raivfully  o[H*ned,  when  ih 
axillary  vein  will  comr  into  view,  and  must  be  flrawn  to  one  sidi*  with  a  blunt 
hook.  The  artery  will  now  be  seen  surrounded  by  the  ncrrc^s  of  the  brachial 
plexns.  In  front  of  it  or  to  its  inner  side  is  the  internal  cutaneous.  To  tia 
inner  aide  between  it  and  the  vein  is  the  nlnar  ;  the  nerve  of  Wrisbei^  is  stfll 
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farther  internal,  usually  beyond  the  vein.  To  the  outer  side  is  the  median, 
and  for  a  short  distance  above,  the  external  cutaneous  lies  on  the  same  side  of 
the  vessel  before  entering  the  coraco-brachialis.  Behind  is  the  musculo-spiral, 
tod  as  far  as  the  upper  border  of  the  teres  major,  the  circumflex.  The  nerves 
are  easily  held  aside,  and  the  ligature  is  passed  round  the  artery  from  the  vein. 
If  die  ligature  be  applied  near  the  termination  of  the  axillary  artery,  as  it  lies 
over  the  tendons  of  the  latissimus  dorsi  and  teres  major,  it  will  not  be  in 
immediate  contiguity  to  any  large  branch.  Above  this  point,  it  must  be 
applied  close  to  either  the  subscapular  or  the  circumflex  arteries,  which  would 
perhaps  somewhat  add  to  the  danger  of  secondary  haemorrhage.  In  a  fat 
axilla  there  is  some  risk  of  missing  the  artery  by  drifting  too  much  towards 
the  posterior  border  of  the  space.  To  avoid  this,  and  also  to  get  rid  of 
the  inconvenience  caused  by  the  situation  of  the  vein  covering  the  artery, 
Xalgaigne  recommended  that  the  incision  should  be  made  a  little  nearer  the 
anterior  border  of  the  axilla,  and  the  edge  of  the  coraco-brachialis  sought  as 
the  first  rallying-point.  When  this  is  found  it  is  drawn  slightly  forwards, 
when  the  median  nerve  will  be  seen  in  contact  with  it.  If  this  be  drawn  on 
one  side,  the  artery  at  once  comes  into  view.  By  this  method  the  artery  can 
often  be  tied  without  the  vein  being  seen,  and  it  is  impossible  to  miss  the 
feaiels  by  getting  too  far  to  the  inner  side.  Ligature  of  the  axillary  is  very 
rarely  required  for  aneurism.  It  has  been  done  as  a  distal  operation  for 
mbciavian  aneurism,  but  without  success. 

The  collateral  circulatwn  after  ligature  of  the  axillary  above  the  pectoralis 
minor  is  the  same  as  after  ligature  of  the  third  part  of  the  subclavian  (p.  205). 
When  the  artery  is  tied  near  its  termination  the  circulation  is  carried  on  by 
the  anastomoses  of  the  posterior  circumflex  with  the  superior  profunda. 
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Spontaneous  aneurism  rarely  occurs  in  the  upper  extremity,  below  the  axilla. 
G.  Buchanan  has  recorded  a  case  of  spontaneous  aneurism  in  the  upper  third 
of  the  brachial  artery  ;  Palletta,  Flajani,  Pelletan,  and  others,  relate  cases  of 
fpontaneons  aneurism  at  the  bend  of  the  arm  ;  and  Listen  states  that  he  once 
tied  the  brachial  artery  in  an  old  ship-carpenter,  who  whilst  at  work  felt  as  if 
•omething  had  snapped  in  his  arm.  Pilcher  has  recorded  a  case  of  aneurism 
ander  the  ball  of  the  right  thumb,  which  was  produced  by  repeated  though 
flif^t  blows  with  the  handle  of  a  hammer  used  by  the  patient  (a  working 
jsoldsmith)  in  his  trade  ;  the  radial  and  ulnar  arteries  were  tied  immediately 
above  the  wrist,  and  the  disease  was  thus  cured.  Aneurism  has  also  been  met 
with  in  this  situation  after  attempted  reduction  of  a  dislocation  of  the  thumb. 
In  the  Museum  of  the  College  of  Surgeons  there  is  a  preparation  of  a  radial 
artery  with  a  small  aneurism,  about  the  third  of  an  inch  in  diameter,  formed 
hy  the  dilatation  of  all  the  coats  of  a  narrow  portion  of  one  half  the  circum- 
ference of  the  vessel,  a  little  above  the  origin  of  the  superficialis  volae. 
i^ntaneous  aneurism  in  the  forearm  is  extremely  rare.  Todd  and  Arnott 
both  SQCcessfully  tied  the  brachial  in  its  upper  third  for  spontaneous  aneurism 
of  the  forearm.  De  Morgan  records  a  case  of  spontaneous  aneurism  of  the 
ulnar,  and  Spanton  one  of  the  radial  artery.  In  most  of  the  cases  in  which 
the  brachial  artery  and  its  primary  branches  have  been  the  seat  of  spontaneous 
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aiieurifim^  disease  of  the  beart  ond  of  the  arterial  system  in  other  par 
co-existed. 

While  spontaneous  anearisras  are  rare  m  tht*ee  situations^  the  traumatic 
rms  of  the  disease  are  of  more  ft*equent  occurrence  (Vol»  I.,  pp,  47U-4^3), 
[  Vreatment. — In  cases  of  aneurism  below  the  axilla,  direct  presnurc  may  be  i 
led  with  advantage,  provided  the  tumour  be  of  small  sije  aud  unattended 
with  inflammation  of  the  skin  c<jvering  iU     Compression  of  tlie  trunk  of  the 
artery  above  the  tumour  is  rarc»ly  applicable,  ou  account  of  the  pain  that 
is  induced  by  the   pressure   upon   the   neighbouring  nerves,  which  cannot  I 
be  isolated  from  the  artery.     Besides  this,  the  brachial  artery  is  so  mobile^ , 
and  the  humerus  so  small  and  round,  that   the   vessel   cannot   be  steadily  j 
compressed   a*rainst   it   for   any   length   of    time,  but   will  roll   away  from! 
under  the   pressure,  even   if  the   patient   could   bear  the  pain  uf  it.     Tlic 
application  of  Esmaroh*8  bandage  under  chloroform  might  be  triwl  in  suitablaJ 
caaes* 

I^igature  of  the  Brachial  Artery,     The  brachial  artery  may  be  ligatmtsd* 


F%.  100.— Uiitt  iff  lfi<  Ulnn  tut  l.(f;uiui-e  uf  tli4»  Bi^iiliUl  tn  U19  mUlillr  iif  tXtm  um 


in  the  middle  of  the  ann^  which  is  considered  the  seat  of  election  by  uiakiEg^ae 
incision,  about  three  inches  long,  parallel  to  and  upon  the  inner  edge  of  thel 
biceps  (Fig,  49o),  which  is  the  ** directing  line/'  and  the  first  rallyingpoint  t  j 

the    fascia,  which    is   exposed,   nxunt    h^ 

upene^l  carefally  U\  a  (Kvrre**pnndirtg  ex- 

"     '  -  tent,  and  the  tnlgi^  uf  the  bicepis  draim 

outwards,  wticn  the  median  nerve  witl 
c»«mmonly  be  setm  croswing  the  artery  : , 
this  must  be  drawn  ou  one  side  with 
blunt  hook,  when  the  tulery«  accumpaniefl 
by  its  two  veins,  will  be  exposed  ;  tl»eec*  I 
vcsfels  must  then  be  separated  from  ooej 
another,  and  the  ligature  |iaj«ed  and  tied  | 
J!'  in  the  usual    wav.      In  ptrforroing  this  I 

*^'^  operation,  the  principal  |wMta  to  attend  lo 

is  to  cut  do\m  upon  the  ium^r  edg«  of  Uii>| 
biceps,  which  will  be  the  wire  guide  to  the  artery  (Pig.  41>l ).  If  the  Burgtim j 
ke«_'p  too  far  bock,  he  may  fall  upon  the  ulnar  nerv*}  and  t^ 
might  jMisiiibly  he  mi§t4iken  for  the  brachial  artery  :  hv 
the  tibrcs  of  the  birt^p**  in  his  t^arly  inciHion,  b**  will  avtud  this  error.  Tlw?^ 
fiHcia  o\TT  the  median  nerve  must  lie  opened  thoroughly*  otherwise  Ll»e  artery  1 
ma\  be  drawn  on  one  side  with  it.     TIte  needle  most  \a\  paaaed  frtwn  tbr  nerre.  I 


'nin>rf"*rri  nf  tin*' j:artKrnTirr.rri,r<J  In 
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In  the  upper  pari  of  the  arm  the  operation  for  ligature  of  the  braohial  is 
pnctically  identical  with  that  for  the  terminal  part  of  the  axillary,  the  inner 
edge  of  the  coraco-brachialis  being  taken  as  the  directing  line  and  the  fir^t 
iiUjing-poinL 

At  the  bend  of  the  elbow  the  brachial  artery  may  be  reached  by  making  an 
indn<m  abont  two  inched  in  length  downwards  and  outwards  parallel  to  and 
immediately  above  the  median  basilic  vein  when  that  vessel  can  be  seen  ; 
when  it  can  not,  the  incision  mnst  be  at  an  angle  of  ^b°  with  the  line  of  the 
limb,  coDmiencing  about  one  inch  external  to  and  half  an  inch  above  the  tip 
of  the  inner  condyle  of  the  humerus,  and  terminating  at  the  outer  side  of  the 
tendon  of  the  biceps.  It  must  not  be  carried  further  outwards  or  the  median 
cephalic  vein  will  be  divided.  If  the  median  basilic  vein  is  seen,  it  must  be 
drawn  downwards  to  avoid  wounding  the  ulnar  veins  which  enter  it  below. 
As  soon  as  the  integtimental  stnictures  are  divided,  with  the  branches  of  the 
internal  cutaneous  nerve,  the  bicipital  fascia  comes  into  view.  This  must  be 
ctrefiilly  divided  ;  the  artery  will  be  found  beneath,  having  the  biceps  tendon 
to  its  outer  side,  the  median  nerve  to  its  inner  side,  and  a  vena  comes  on  each 
side.  The  needle  must  be  passed  from  the  ners^e.  It  sometimes  happens  that 
the  operator  misses  the  artery  and  comes  down  upon  the  brachialis  anticus 
which  lies  beneath  it.  This  muscle  is  i*eadily  recognized  by  its  surface  being 
composed  at  this  i)art  of  alternate  strips  of  tendon  and  muscular  fibres.  If 
drcomstances  re(iuire  the  operation  to  be  performed  a  little  higher  up,  the 
tdge  of  tlie  biceps  must  be  taken  as  the  guide,  as  in  the  middle  of  the 
forearm. 

Collateral  cimtlation. — When  the  brachial  is  ligatured  ahove  the  inferior 
profunda  the  most  important  anastomosis  is  that  between  the  superior 
profunda  and  the  radial  recurrent,  anastomotic^  magna,  and  interosseous 
recurrent.  If  below  ths  infeiior profunda,  there  is  in  addition  the  anastomosis  of 
this  branch  with  the  anterior  and  posterior  ubiar  recurrent  and  with  the 
mastomotic.  After  ligature  at  the  bend  of  the  elbow  the  circulation  is  main- 
tained by  the  anastomosis  of  the  superior  profunda,  inferior  profunda  and 
i&iMtomotic  with  all  the  recurrent  bmnches  from  the  forearm. 

XdlgBtnre  of  the  Badial  and  Ulnar  Arteries. — These  arteries  may  be 
ligatared  at  any  part  of  their  course,  but  the  operation 
V  never  performed  above  the  middle  third  of  the  arm 
except  for  direct  wounds. 

The  Xnnar  Artery  above  the  Wrist  may  be 
readily  ligatured  by  making  an  incision  (Fig.  493) 
tboat  two  inches  in  length  along  the  outer  side  of  the 
u-odon  of  the  flexor  carpi  ulnaris,  which  is  the  direct-  ^^u^iC  '^T^fLcitl 
ing  line  to  the  vessel.  The  incision  should  terminate 
thoat  half  an  inch  above  the  pisiform  bone.  If  the  uinS  ArteTy^lo^he  wriVt 
edge  of  the  tendon  cannot  be  clearly  felt,  the  incisi(;n  {^.  '"'JZ.r'i^r  ^ 
most  be  made  in  the  line  of  the  artery.  This  is  uinans;  r.r.  veiuM;  «.art<;r>. 
f4>and   by  drawing  a  straight  line  from  the  tip  of 

the  inner  condyle  of  the  humerus  to  the  radial  edge  of  the  pisiform  bone. 
The  first  rally ing-point  is  the  edge  of  the  tendon  of  the  flexor  ulnaris.  As 
•c^m  as  this  is  clearly  exposed  it  must  be  drawn  inwards  with  a  blunt  hook, 
the  wrist  being  slightly  flexed  to  relax  the  muscle.  A  distinct  fascia,  usually 
B^riked  by  transverse  fibres,  then  conies  into  view ;  this  must  be  carefully 
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opened  and  tlie  artery  will  be  found  beneath,  accompariied  bj  a  veiit  on  ottdi  i 
Bide  and  the  ulnar  nerve  ou  the  ulnar  side  (Fig*  41)2),  The  rii*edie  mu«t  be  I 
passed  fnun  the  itiuer  side.  The  artery  lies  betwcim  the  tendons  of  the  Hexorl 
carpi  uh»arjs  and  of  the  flexur  di^^itnrum  sablimis  and  upon  tliose  of  the  flexor  i 
profundus.     The  mistake  moKt  likely  to  be  made  i>  >  -  the  incision  too 

far  iuwunls  so  as  to  niiKs  the  tendon  ;  the  error  is  i.  ]  l>y  finding  fleahy 

flbn*8  directed  downwards  and  ontwards  ;  the  tendon  \%  to  the  ra<li»l  aide  of  j| 

th(*fiC, 

Ligature  of  tke  TTljiar  Artery  in  the  Middle  of  the  Ann  i^^  a  more] 

troiibleKuuiL'  openition,  as  the  artery  lies  deeply  ou  the  flexor  profundus  D3rered I 
by  the  sni>erfirinl  niusnles  of  the  forearm*  ft  can*  however,  bo  reached  with- 
out  diffifiilry  by  Sf^paratin^^  the  flexor  carpi  iiluuri«4  from  tht."  conti^^ntoai  IxirdetrJ 
of  the  flexor  sublimis  digitorum.  To  fitid  the  interval  between  thtm*  IwiA 
niusclea,  a  line  must  be  drawn  from  the  tip  i>f  the  inner  condyle  of  tfaej 
hnmerus  to  the  radial  odpe  of  the  pisiform  bou^.  This  line  corresjxjndi  tol 
the  outer  ed^e  of  the  flexor  carpi  ulnaris  aud  also  iu  its  lower  two  tiiinis^  tal 
the  couree  of  the  artery.    The  upficr  part  of  the  artery  pofises  l^eneath  tbel 


Fii;.  ii^^lAxat^  of  liirUlun  fbr  tSgatme  of  the  Briic1i{«l  Art«ry  it  tke  beii«l  of  tlt«  tlhow  mid  tli«  f94i«l 

itml  nltiar  :trirri#*  in  t)ii»  nddtUe  of  Ibt*  forcjmn  snil  at  tlip  wriiit. 


rnperfieial  Tnuscles  of  the  forearm  from  the  middle  of  the  hollow  in  front  lA 
the  forearm  to  the  jnnction  of  the  upi)er  and  middle  thirds  of  the   line  juitl 
mentioned     The  operation  is  thus  performed  :  the  ^idinfr  line  having  Wn  ^ 
fonnd,  an  incision  two  inches  in  len*,'th  is  made  in  it  (Fi^.  lilJ5)  thnmj^h  ihe 
akin  and  fat.     A  white  Hue  then  cofues  into  view  furintHl  by  a  few  tentliuonti 
fibreii  iu   the  rxlge  of  the  flexor  idnaris.      If  more  thim  ouc  white   line 
seen  a  piece  of  li^atun^  thread  may  be  placed  with  one  end  ou  the  inne 
condyle,  and  the  other  on  the  radial  edge  of  the  pisifonn  bone  :    the  li 
corresponding  to  this  is  the  one  sought  jfor.    The  point  of  the  knife  ia 
run  lightly  along  the  radial  side  of  the  line,  after  which  the  Bexor  tut 
mid  flexor  ulnaris  can  etisily  he  st>]>ainitfd  willj  the  handle  of  ibe 
Tlie  d(ri^'tit»n  of   thr?  interwjiacc  iie  towardi*  tlic  uhm.      Ou    s«.*panitmg^ 
innflcles  the  artery  may  appear  at  once  with  a  vein  on  each  side  of  it  lyinj 
on  the  flexor  profundus.     More  conimouly  the  nlnar  nerve  is  first  seen  :  whea 
this  eomcs  into  view,  the  flexor  sublimia  must  be  raised  and  drawn  ontwardi 
when  the  artery  will  1^  found  coming  out  from  l)eneath  it  to  join  this  mi 
lower  down.     The  nr(Hlle  nnist  1h*  pa!<sed  frcmi  tint  inner  «ide.     Tlie  cN^mmoO'^ 
itrror  in  this  operation  consiKts  in  making  the  incision  t*io  much  t<*  \\w  radial 
aide  and  opening  the  interval  between  the  flexor  sublimis  and  the  palmaria, 
longus  Ijy  mistake.    The  error  is  at  once  recognijsed  by  finding  that  the  iiit 
apace  leada  towards  the  radius  instead  of  tlie  ulna* 


LIGATURE    OF   RADIAL    AT    WRIST.  219 

The  HiMllftl  Artery  above  the  Wrist  may  be  ligatured  by  making  an 
incision  aboat  one  and  a  half  to  two  inches  in  length,  a  quarter  of  an  inch 
oatside  the  tendon  of  the  flexor  carpi  radialis — the  "  directing  line  *'  (Fig. 
498) ;  after  the  division  of  the  superficial  and  deep  fasciae,  the  artery  accom- 
puied  by  its  two  veins  will  be  exposed,  and  may  be  tied  in  the  usual  way. 
The  artery  lies  between  the  tendons  of  the  flexor  carpi  radialis  and  supinator 
longns,  and  is  separated  by  some  fat  from  the  pronator  quadratus. 

The  Riiiiial  Artery  in  the  middle  of  the  Forearm  can  easily  be 
ligitared  by  an  incision  made  in  a  line  drawn  from  the  middle  of  the  hollow 
in  front  of  the  elbow  to  the  root  of  the  styloid  process  (Fig.  493).  At  this 
part  it  is  overlapped  by  the  belly  of  the  supinator  longus,  and  lies  on  the 
insertion  of  the  pronator  teres.  The  incision  should  be  about  two  inches  in 
length  ;  afber  the  fascia  is  divided  the  supinator  comes  into  view,  its  internal 
edge  must  be  found  and  the  muscle  turned  outwards. 
A  distinct  fascia  is  found  beneath  it,  on  opening  which 
the  artery  will  be  seen  with  a  vein  on  each  side.  The 
radial  nerve  is  about  half  an  inch  to  the  outer  side, 
ind  is  usually  not  seen. 

ligature  of  the  Badial  Artery  at  the  Wrist  has 
sometimes  been  done  for  aneurism  of  the  palm^  but  is 
more  commonly  required  for  wound.  The  artery  at  this 
part  of  its  conrse  lies  deeply  on  the  external  lateral  fir.  4j>4.  — Diagram  of 
ligament  of  the  wrist- joint.  It  winds  round  the  lower  Fiexi?1^ipfJiZii/f%'^; 
end  of  the  radius,  passing  beneath  the  extensor  ossis  ^<^'"''  •  '^  arteo'. 
metacarpi  and  extensor  brevis  poUicis,  and  then  under  the 
extensor  longus  pollicis.  The  operation  is  performed  by  making  an  incision 
from  the  base  of  the  metacarpal  bone  of  the  thumb  to  the  posterior  part  of  the 
root  of  the  styloid  process  of  the  radius  in  such  a  way  as  to  be  midway  between 
the  tendons  of  the  long  and  short  extensors  of  the  thumb.  In  the  superficial 
fat  will  be  found  the  radial  vein  (which  must  not  be  mistaken  for  the  artery) 
iod  some  branches  of  the  radial  nerve.  A  fascia  extending  between  the  two 
tendons  is  then  found  and  carefully  opened,  when  the  artery  will  be  seen 
crowing  the  wound  obliquely  rather  towards  its  lower  end.  This  operation 
shoald  never  be  performed  in  preference  to  that  in  front  of  the  wrist,  as  it  is 
more  difficult  and  is  apt  to  leave  some  stiffness  in  the  tendons  of  the  extensors 
of  the  thumb. 
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CHAPTEK    XLV. 


ANEURISMS  OF  THE  ABDOMEN   ANI>   WWEli   EXTREMITIE.^ 


AKKUEISM    OF    TKK    ABDOMtKAXj    AOBTA    AHB    ITS    BBANOHSS. 

AnauriBiu  of  the  Abdominal  Aorta  is  a  rare  affectiou,  aud  is  met  with  I 

»ilmo«t  exelusivfly  in  men.  It  may  occur  at  any  part  of  its  courst*,  but  th«? 
inojtt  common  gituatiuii  is  near  the  origin  of  the  coeliac  axis;  and  here  the  J 
diaeaae  ia  often  not  confined  to  the  main  trank,  but  one  or  more  of  iliej 
branches  are  also  affected.  The  filtnatioa  next  in  order  of  frequency  is  at  or] 
near  the  bifurcation.  Anenrisnij;  mny  also  form  in  connexion  with  any  of  I 
tlie*  main  branches  of  the  abdominal  aorta,  most  frecjuently  on  the  mjfjtriorl 
ni«:8enteric,  splenic,  and  inferior  meaenteric.  The  aneorisra  may  be  Baectiliteflj 
or  tabular.     When  growing  from  the  main  trunks  it  ia  usually  aaoMilatcd* 

Bymptoms.— The  chief  Bi^n  of  the  disease  ia  the  existence  of  a  pulsating  1 
tumour,  situated  in  or  near  the  middle  line,  Boraewhere  between  the  coalJiLj 
margin  and  the  umbilicus.     The  pulsation  of  the  tumour  is  expansile^ 
there   is   frequently   a   digtinct    bruit.     Walshe    mentions   a  single  syi 
ummiur,  a  dull  muffled  systolic  sound  C4>nvertible  into  a  murmur  by  a  little 
pn*8sure,  a  sharp,  al>rupt,  short  systolic  murmur  on  the  left  side  of  the  lumbar  j 
spine,   a  syHtolic   munuur    audibk^   bel(^w    the  s;ic,    but   not  over    it,  andf 
occasionally  a  dull  second  stnind,  as  having  U^w  heard   in  various  ca^*n  of 
abdominal  aneurinm.     The  ex)u;i  shii()e  and  size  of  the  tumour  and  the  nuittre  I 
of  its  pulsation  can  in  many  cases  be  ascM;rtained  only  by   fully  relaxing  thel 
abdominal   muR*les  by  an  ana^thetic.     The  sensation  of  pulsation  in   thei 
epig^wtrium  may  be  very  perceptible   to   the   patient,   or   may  be  eottrd] 
absent.     Constant  aching  lumbar  pain  i&  a  ver^  fVequent  symptom.     Tbel 
pressure-si gnti  are  ni»t  usually  very  marked  till  late  in  the  dlseatte*     Prt<«Mim 
ou    the  vena  cava  to  such    an   extent  as   to  eanse   rctlemn   of  the   lower 
extremities  is  almost  unknown.     The  sac  may  press  on  the  lumbar  plexii^j 
and  give  rise  to  signs  of  irritation  in  the  coui'se  of  its  branches.     The  mc 
marked  r>f  these  iire  pjiins   in  the  groin  and  testicle  from  irritation  «»f  tli^l 
genito-crund,  and  (X'c;ia  ion  ally  shooting  j^ain^  down  the  thigh,  in   the  cottr 
of  the  anterior  crural  or  externa   cutaneous  nerve*     When  tli«  InKlies  of  lb< 
vertebriB  are  eroded,  constant  lumbar  pain  will  frequently  k*  ptt'scnt,  of  tht 
■ame  burning,  boring  character  m   that   felt  in   thoracic  aneurism   uode^ 
aimilar  cinrumsUuicesi.     In   some  cases   the   pressure   may  alTeet   the  gr 
intestine,  cuusing   incomplete  obstniction  of  the  bowels.     Oei-asionally  tj^ 
tumour  may  attain  an  t^normous  sixe  before  death,  half  filling  the  cavity  of 
the  abdomen.     The  fatal  termination  may  be  due  to  gradual  exhaustion  froi 
ymn  and  interference  with  the  functions  of  the  abdominal  visi^^ra,  to  euddeal 
rupturt*  of  the  »«<-  inf/o  the  peritoneum  or  Aul»peritoneal  tissue,  or  into  floniM 
[Mirt  ivf  the  nlimcnt-ary  canul,  or,  nM»re  nirely,  into  the  jilcurul  cavity  throitgbj 
the  diaphragm. 
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The  IMagBosLi  rests  chiefly  on  the  sitaation  of  the  tnmour,  its  distinct 
expansile  pnlsation,  the  existence  of  an  anenrismal  brnit,  and  the  pressure- 
si^B.  Very  marked  epigastric  pulsation  is  not  an  unfreqnent  symptom  in 
anemic  patients  suffering  from  atonic  dyspepsia,  and  in  these  cases  very  slight 
preaBore  on  the  artery  with  a  stethoscope  will  give  rise  to  a  distinct  brnit. 
Under  these  circumstances,  it  is  sometimes  not  easy  to  speak  positively  as  to 
the  condition  of  the  artery,  bnt  in  the  majority  of  cases  a  careful  examination 
under  an  anaesthetic  will  determine  the  nature  of  the  disease.  A  displaced  or 
enlarged  heart  also  gives  rise  to  distinct  epigastric  pulsation,  bnt  this  can 
hiidlybe  mistaken  for  aneurism.  A  solid  mass  of  fceces  in  the  transverse 
cofcm  may  receive  a  very  distinct  impulse  from  the  aorta,  but  the  doughy  feel 
of  the  mass,  its  superficial  nature,  and  the  history  of  the  case,  will  usually 
retdily  determine  its  nature.  A  promiiient  lumbar  vertebra  pushing  the  aorta 
forward  may  simulate  a  dilatation  of  the  artery.  Enlarged  lumbar  glands 
rarroonding  the  artery  may  give  rise  to  considerable  difficulty  in  diagnosis  ; 
tod  here  again  a  careful  examination  under  an  anaesthetic  is  the  most  likely 
means  of  arriving  at  a  correct  conclusion.  Sarcomatous  tumours  growing  from 
the  hcnes  may  give  rise  to  almost  insuperable  difficulties  in  the  diagnosis. 
From  tumours  of  the  various  abdominal  viscera  the  diagnosis  must  be  made  on 
general  principles.  The  amount  of  fat  in  the  abdominal  walls  necessarily 
hat  a  great  influence  on  the  difficulty  or  ease  of  coming  to  a  definite 
eoadosion. 

Tirtfttment. — In  all  cases  of  aneurism  of  the  abdominal  aorta,  constitutional 
Cveatment  should  be  given  a  fair  trial  before  any  more  severe  measures  are 
adopted*  Tufnell  has  recorded  two  cases  in  which  a  cure  was  effected  by  diet 
asd  rest — in  one  case  in  21  days,  and  in  the  other  in  37.  If  this  treatment 
£ul,  the  Surgeon  may  have  recourse  to  compression  of  the  abdominal 
aarts  The  pain  of  this  application  is  so  severe  that,  in  order  to  relieve  it, 
the  patient  must  be  kept  under  the  influence  of  chloroform  ;  moreover,  without 
thoroogh  relaxation  of  the  abdominal  muscles  it  is  impossible  to  employ  it 
eficiently.  The  credit  of  introducing  this  mode  of  treatment  is  due  to  Murray 
of  Newcastle-on-Tyne.  The  operation  has  now  been  performed  for  aortic 
aneurism  in  a  considerable  number  of  cases.  Of  six  cases  in  which  the 
preasare  was  applied  on  the  proximal  side  of  the  sac,  three — Murray's,  Durham 
and  Moxon's,  and  Greenhow  and  Hulke's — were  successful ;  one.  Pollock's, 
bfled  ;  and  two,  Durham's  second  case,  and  Paget's,  were  fatal.  Of  four  cases 
is  which  pressure  was  applied  on  the  distal  side  of  the  sac,  one,  under  Bryant. 
and  one  under  Lunn  and  Benham,  terminated  fatally,  and  the  other  two, 
onder  Marshall  and  Barwell,  failed.  In  most  cases  the  pressure  has  been 
applied  by  means  of  Lister's  aortic  tourniquet.  That  this  instrument  may  in 
tome  cases  be  safely  applied  to  the  abdominal  aorta  from  the  highest  point  a  t 
which  the  artery  can  be  reached  to  its  bifurcation,  is  clearly  proved  by  the 
femlta  of  the  cases  above  mentioned.  In  Durham  and  Moxon's  case,  it  is 
staled  that  *'  by  positioning  the  body  of  the  patient,  just  sufficient  space  was 
affcHtied  for  the  introduction  of  the  pad  of  the  tourniquet  between  the 
rartilages  of  the  ribs  and  the  aneurism."  In  Greenhow  and  Ilulke's  case, 
i;  was  applied  midway  between  the  xiphoid  cartilage  and  the  umbilicus. 
immediately  above  the  tumour.  That  three  out  of  the  above  ten  cases 
have  terminated  fatally,  however,  shows  that  the  operation  is  by  no  means 
devoid  of  danger.     In  Pollock's  unsuccessful  case  the  patient  suffered  from 
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ha&niutuna,  and  in  Greenhow'a  case  albumen  appeared  in  tbe  urine  afi^r  tlie 
last  operation »  thus  shuwing  serloua  interference  witli  tlie  circulation  in  tli- 
kidney.  In  MarsLairs  rase  the  pationfc  soflered  from  retentiou  \>l  uriue 
Bome  days  after  one  optTution,  probably  from  some  injury  to  the  hypvgiistri' 
plexus.  In  Bryanf'a  case  the post-tyimtsm  examination  allowed  bruiainjj  of 
mesentery  and  intestine  and  peritonitis,  and  **  the  tiBsues  about  the  comprosistHi 
aorta  were  loaded  with  effused  blood."  In  Luun  and  Iknham'!*  case  death 
ooeurred  on  the  eleventh  day  from  gangrene  of  the  jejunum.  In  P»igetV  case 
an  abscess  had  formed  in  the  mesentery,  peritonitis  had  been  ml  up,  and  tbi 
mesenteric  artery  was  found  to  be  compressed  and  flattened,  and  euibulic  dotti 
were  found  in  its  branchofe.  In  Durham'^  fatal  case  there  were  signs  of  bruising 
nbout  the  pancreas,  and  the  aneurism  was  found  to  affect  the  mesenteric 
Artery.  The  time  during  which  the  pressure  has  been  maintained  has  varied 
considerably,  ^lurray's  ease  was  cured  by  one  application  lasting'  ^\\i  hours 
Durham  and  Moxon's  tn  loj  hours  ;  Grceuhow  and  Hulke's,  by  three  npplica 
tions  lasting  55  minutes,  4  hours,  and  3  hours.  In  Marshairs  ca^e  distal; 
pn^sure  was  applied  without  serious  consequences,  on  one  occasion  for  18 
liours,  and  on  atiother  for  10  hours.  Vomiting  has  been  found  to  be  a 
troublesome  complication  in  several  cases.  Of  the  successful  casts,  Murray*! 
is  the  only  one  in  which  the  pulsation  of  the  tumour  ceased  penunnently 
immediately  after  the  operation.  In  Gi*eeuhow  and  Hulke's  case  it  did  no 
finally  disappear  till  some  days  after  the  last  application  of  the  touniiquet ; 
and  in  Durham  and  Moxon's,  although  it  ceaa^d  at  the  time,  it  returned  in  a 
few  hours,  and  pemisted  for  a  month  before  it  finally  di6ap{)eared.  Fn«ni  tin 
above  cases,  it  will  be  seen  that  there  is  sufficient  pn»bability  of  surce«a  M> 
justify  us  in  adopting  the  ^rroHmal  operation  in  every  favourable 
Further  evidence  is  required  before  abandoning  dUtal  pressure  as  aljsot 
useless.  In  Bryant's  fatal  case  the  sac  was  fuund  to  be  filled  with  firm 
which  was  considered  to  have  been  sufRcieut,  had  the  patieut  liv4x!,  to  havi 
cured  the  aneurism.  In  Mariihuirs  case  the  tumour  was  thought  io  h^ 
slightly  more  solid  after  the  operations,  but  no  penuaneut  effect  w*as  produced. 
The  iiistal  operation,  hc»wcver,  does  not  seem  a  very  hopeful  one.  Tlic 
nunil)er  and  size  of  the  branches  coming  off  from  the  aorta  at  its  up|:ier  part* 
and  the  freijuency  with  which  the  ocehac  axis  and  its  hirge  branchi^n 
iraplicatt*d,  are  very  unfavourable  circumstances  for  distal  pressure.  Tb< 
anastomosis  of  the  eolhit^md  vessels  is,  moreover,  so  small  crjmparcd  to 
immense  interfeit?nce  with  the  direct  circulation,  that  the  only  effect  of  distal 
prei-sure  must  be  for  many  hours  givatly  to  increase  the  tension  in  the  veaieW 
above. 

In  performing  the  o^>eratifui  of  compression  of  the  aorta  under  pn>Iongrd 
aoiesihefiia,  a  few  points  require  Mpeciul  attention.  The  (mtient  t$hould  be  fvdj 
well  on  the  day  before  the  opi^ration.  On  the  day  of  the  operation  he  should 
receive  fluid  nourishment  only,  and  the  bowels  should  be  well  emptied  by 
means  of  a  copious  euoma.  The  bladder  also  should  be  emptied.  Thej 
tourniquet  must  be  applied  with  the  greatest  care  immediatdy  abovt  tbe^ 
tumour,  aod  with  no  more  fon^e  than  is  aljsolutely  neces^ry.  If  much  foroo  bt. 
rec|uired  beTore  the  pulsation  in  the  femoml  arteries  is  arrested,  it  is  probablii 
that  the  pad  of  the  tourniquet  is  not  in  the  right  plac^^  aod  various  attemplj|g 
must  U*  made  till  the  s(»ot  is  found  where  the  smallest  amount  of  pr«»Kurefll 
oontrot  tho  firetilhtioiL     It  will  be  found  convenient  to  insert  a  soft  hoDH 
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spoDge  under  the  pad  of  the  tourniquet,  as  it  then  accommodates  itself  more 
leadOy  to  die  parts  between  it  and  the  spine.  During  the  operation  the  patient 
most  be  watched  verj  carefuUj,  and  the  tourniquet  slackened  at  once  if  any 
sjmptoms  of  feintness  supervene.  Obstinate  vomiting  may  render  the  continu- 
aooeof  the  operation  impossible.  It  is  difficult  to  say  whether  this  is  due  to 
prcnore  on  the  sympathetic  or  to  the  influence  of  the  chloroform.  During  the 
application  of  the  tourniquet,  it  is  advisable  to  have  the  lower  limbs  raised  in 
the  bed  and  warmly  wrapped  in  cotton-wool,  as  marked  coldness  and  serious 
congestion  have  usually  been  noticed  after  the  compression  has  lasted  a  short 
time.  If  necessary,  nutritive  enemata  and  brandy  may  be  administered  during 
the  ansBthesia. 

Abdominal  aneurism  has  been  treated  in  two  cases  by  the  introduction  of 
foreign  bodies  into  the  sac  after  laparotomy,  but  without  marked  success  (see 
p.  I5<>),  and  in  one  case  by  acupuncture  with  improvement  (see  p.  151). 


INQUINAIi    ANBURISM. 

An  Zliac  or  Zngainal  Aneurism  may  arise  from  the  external  iliac,  or 
from  the  common  femoral  artery  ;  most  frequently  it  springs  from  the  latter, 
ud,  taking  a  direction  upwards,  pushes  the  peritoneum  before  it,  and  thus 
encroaches  somewhat  upon  the  cavity  of  the  abdomen.  The  aneurism  is  com- 
fflooly  sacculated,  though  sometimes .  tubular.  It  rarely  if  ever  becomes 
diifaaed,  for  the  reason  long  ago  pointed  out  by  Scarpa,  that  the  femoral 
artery,  above  the  edge  of  the  sartorius  muscle,  is  invested  by  eo  dense  a  sheath, 
aod  is  so  closely  bound  down  to  the  neighbouring  fascia,  that,  when  dilated 
into  an  aneurism,  it  does  not  readily  give  way. 

^jmptomB. — When  first  noticed,  the  aneurism  is  a  small,  soft,  compressible 
tumour,  with  pulsation  and  biniit,  and  is  generally  attended  with  little  pain  or 
Boeaainess.  It  rapidly  enlarges,  however,  and  may  attain  a  considerable 
Hze;  being  often  somewhat  lobulated  upon  the  surface,  owiu g  to  the  unequal 
ooDstriction  exercised  on  it  by  the  fascia  under  which  it  lies.  At  the  same 
time,  it  usually  becomes  more  solid  ;  and  the  pulsation  in  it  diminishes  con- 
lidenbly,  or  even  ceases  entirely.  As  it  increases  in  size,  it  compresses  the 
npbcDoos  and  femoral  veins,  thus  giving  rise  to  oedema  of  the  limb  ;  and,  by 
itretching  the  genito-crural  and  some  of  the  branches  of  the  anterior  crural 
nerve,  it  occasions  considerable  pain  in  the  thigh  and  leg. 

SiAgiiOsis. — The  diagnosis  of  inguinal  aneurism  is  not  always  so  easy  as 
might  at  first  appear.  It  has  most  frequently  been  confounded  with  abscess  in 
the  groin,  and  with  soft  pulsating  sarcomata  in  this  situation.  The  diagnosis 
from  abscess  must  be  made  on  general  principles ;  but  in  some  instances  it 
appears  to  be  surrounded  with  difficulty,  as  there  are  not  a  few  cases  on  re- 
cord in  which  aneurisms  in  this  situation  have  been  mistaken  for  abscesses  and 
nonctured,  an  error  that  has  three  times  fallen  under  my  own  observation,  and 
<Ae  which  has  in  every  instance  proved  fatal.  The  diagnosis  of  an  inguinal 
aneorisn),  solidified  by  the  deposition  of  laminated  fibrin,  and  pulsating 
but  indistinctly,  from  2kjnihating  sarcoma  in  the  groin,  is  surrounded  by  the 
grctttest  difficulty,  and  cannot,  I  believe,  with  the  means  we  at  present  possess, 
be  accomplished  with  absolute  certainty.  The  fact  of  these  diseases  having 
in  two  instances  been  confounded  by  two  of  the  most  distinguished  Surgeons 
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of  their  day,  Stanley  and  Syrne,  is  safficient  evidence  of  the  difficulty  attending 
the  diagnosis. 

Treatment.— It  occasionally  happens  that  inguinal  aneurisms,  even  of  • 
very  large  size,  undergo  spontaneous  cure,  or  become  consolidated  by  direct 
pressure  conjoined  with  constitutional  treatment ;  but  this  has  so  rarely 
occurred  that  such  a  result  cannot  be  relied  on  in  any  one  case. 

Treatment  by  Compression  has  been  successfully  adopted  in  aneurism  of 
the  iliac  arteries.  Digital  compression  has  been  employed  in  several  cases,  bot 
more  commonly  the  pressure  has  been  applied  by  Lister's  abdominal  tourniquet, 
Carte's  compressor,  Signorini's  tourniquet  or  weights.  In  some  cases  die 
proximal  pressure  has  been  supplemented  by  distal  compression  of  the  femoral, 
or  by  the  application  of  Esmarch's  bandage  to  the  limb.  In  whatever  way  the 
treatment  is  carried  out,  Murray  insists  on  the  importance  of  complete  arrat 
of  the  flow  of  blood  through  the  sac.     It  is  usually  necessary  to  administer  an 
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Fig.  4P5.— Dlaprsm  showing  the  incisions  in  tlie  following  operations :  FJa.  and  Elh.  Ligstorp  of 
External  Iliac  acconling  to  Abernethy  and  according  to  Cooi>er.  /^  Abdominal  Nephrectomy.  Laag«> 
bach's  incision.    O.  0>*ariotomy.    5.  Gastrostomy. 


anaesthetic  during  the  treatment.  The  time  required  for  consolidation  in  the 
successful  cases  has  varied  considerably.  Thus,  one  of  Murray's  cases  mm 
cured  in  three-quarters  of  an  hour,  and  one  of  Heath's  (of  Newcastle)  in  twentf^ 
minutes.  In  one  under  the  care  of  Lawson,  in  which  two  tourniquets  irMr 
applied — one  to  the  abdominal  aorta  and  one  to  the  femoral  below  the  ■»— ^ 
that  on  the  aorta  had  to  be  removed  at  the  end  of  twenty  minutes,  owing  t» 
collapse  and  vomiting  ;  the  femoral  one  being  maintained  in  position.  WliiK 
the  abdominal  compressor  was  removed  the  pulsations  had  already  diminislNW 
and  at  the  end  of  four  hours  they  ceased,  the  patient  making  a  good  reoorei^ 
In  other  cases  it  has  been  necessary  to  continue  the  treatment  intermit 
for  several  days.  Walsham  has  collected  fifty-eight  cases  of  inguinal  ane 
from  British  and  American  sources  occurring  between  1870  and  18 
Treatment  by  pressure  was  adopted  with  success  in  10.  In  2  more 
pulsation  ceased,  but  the  patients  died  shortly  afterwards  from  raptme 
aD  aortic  aneurism.     In  2  the  treatment  was  directly  the  caitte  of  T 
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In  2S  CMes  the  aiteiy  was  ligatured  after  pressure  had  failed,  and  in 
twdve  of  these  Walsham  is  of  opinion  that  the  previous  compression  had  ren- 
doed  the  conditions  of  the  operation  materially  worse.  These  statistics  show 
that  in  well  selected  cases  compression  holds  out  a  fair  prospect  of  curing  the 
dinae  and  should  be  tried  before  resorting  to  ligature,  but  care  must  be 
tiken  not  to  damage  the  vessel  or  the  parts  covering  it  by  too  prolonged  or 
foiciUe  efiforts.  Should  it  fail,  it  becomes  necessary  to  tie  the  vessel  leading 
to  the  sac.  In  the  majority  of  instances  the  tumour,  though  it  may  have 
eocroBched  on  the  abdomen,  will  not  have  reached  too  high  for  the  external 
Qiic  to  be  ligatnred  ;  should  it  have  done  so,  however,  the  Surgeon  may  have 
to  tie  the  common  iliac  artery  ;  but  in  some  instances  even  this  may  not  be 


Fig.  4i«J.— Ligature  of  the  Extenial  Iliac  by  Abvmetliy'H  Oi)cration,  modified. 

practicable,  and  his  choice  must  lie  between  the  slender  chance  oflfered  by 
woititotional  treatment,  and  the  fearful  alternative  of  ligaturing  the  aorta. 

Sigatnre  of  the  External  Iliac  Artery.— There  are  two  modes  of 
tying  the  external  iliac  artery  without  opening  the  peritoneum — the  one 
originally  practised  by  Abemethy,  considerably  modified  by  Listen ;  and  the 
other  introduced  by  Astley  Cooper. 

Ahemethi/B  modified  method  (Fig.  496)  on  the  right  side  consists  in  com- 
meDcing  an  incision  at  a  point  about  one  inch  above  and  the  same  distance 
iotemal  to  the  anterior  superior  spinous  process  of  the  ilium,  carrying  it  in  a 
can-ed  direction,  with  the  convexity  outwards,  to  a  point  about  three-quarters 
•jf  an  inch  above  and  half-an-inch  external  to  the  middle  of  Poupart's  ligament 
When  the  operation  is  on  the  left  side  the  incision  should  be  commenced  below 
VOL.  n.  ^ 
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imA  carried  upwards  Ijetween  the  two  points  meutioned.     The  wound  thiii| 
miide  is  alt-oj^etljer  external  to  the  inguinal  canal  and  to  the  line  of  the  epi- 
{jastric,  and  above  and  internal  to  the  main  trunk  of  the  circumflex  iliac  I 
artery.     It  is  almut  four  inches  in  length,  and,  if  nece&sarj,  in  fat  sabjecuJ 
may   be  extended  at  the  upper  end.     After  cutting  through  the  skin  and 
Bupertlcial  fascia,  the  tendon  of  the  external  oblique  is  carefully  divided,  \ 
much  as  possible  in  the  h*ne  of  its  tibres.     The  internal  oblique  and  tniusrersalia 
are  next  divided  witli  g:reat  caution,  when  the  transversal  is  fascia  is  reacliad, 
nod   recogniged   bj  its    dull   white   appearance.      Beneath    this    membnuie 
there  is  often  a  Httle  fat,  especially  at  the  lower  part  of  the  wound*     A  stnall 
portion  of  the  fascia,  at  the  lower  end  of  the  wound,  is  now  tnireftdlj  raked 
with  the  furt\*[j8,  and  cut  through  with  the  blade  of  the  scalpel  laid  on  the  flat. 
A  broad  hernia  director  h  then  introduced,  and  passed  underneath  it,  when  it 
fthould  be  hud  o|>en  to  the  full  extent  of  the  wound.     In  \hAi\^  this  care  miiit 
be  taken  not  to  wound  the  peritoneum.     Thin  is  most  likely  to  happen  in  ■ 
oonsequeuce  of  a  fold  of  that  meinbmne  overlapping  the  end  of  the  director,™ 
m  that  the  knife  wounds  it  when  run  along  the  groove.     To  avoid  this  it  is 
safer  not  to  pusli  the  knife  quite  to  the  end  of  the  direct^ir.     The  risk  of 
wounding  the  i)eritonenm  may  aXm  be  avoided  by   tearing  the  tran*4ver!aili» 
fascia  with  the  fingers  instead  of  using  the  knife.   Both  the  fiu^cia  LniiKs\ersttli»™ 
jwid  the  ffiscia  iliatta  are  firmly  attached  to  Poui>art*8  ligament,  w  that  then?  b  ™ 
no  risk  of  stripping  up  the  latter  fascia  in  sucli  a  way  as  to  diRplacc  the  resell. 
If  a  hole  he  made  in  the  fascia  transversalis   large  enough  to  admit   the 
tips  of  the  twii  forefingers,  it  will  Ik*  faund  aJwayt*  tu  tear  with  the  greatest 
caae  to  the  fiill  extent  <»f  the  wound.     When  this  is  accomplished  the  wbdc 
inner  side  of  the  wound  is  drawn  invvanls  and  slightly  downwanb,  the  jieri 
toneum  being  gently  separated  from  ita  loose  areolar  connexions  in  the  iliiio| 
foflsa  by  the  Surgeon's  lingers  ;  it  must  be  kept  out  of  the  way  by  an  aK!$i§taat«| 
who  holds  it  up  with  a  broi\d  bent  copper  spatula.     The  artery  will  now  be; 
felt  pulsating  Jit  the  brim  of  tlie  pelvis,  and  is  readily  brought  into  view  at  the 
tH>ltom   of  the   wound.     It   is  enclosed  m  a  very  hjK>8e  areolar  slieath,  and 
haa  the  vein  lying  to  its  inner  side  and  the  genital  brauch  of  the  genito-cruiml 
upon  it.     It  is  crossed  near  Poupart's  ligament  by  the  circumflex  iliac  vein. 
Tlie  investing  areolar  tissue  mutft  be  scratched  through,  and  the  ni.ifnlle  piMOd 
from  the  inner  side  between  the  vessels.     When  the  artery  is  much  diseawdt 
it  is  often  veiy  tortuous,  and  may  dip  down  into  the  pelvis  so  as  to  make  il 
diffiGUlt  to  expose  it  except  close  to  its  lower  end.     Occasionally  enlar]gedl] 
glands  rtfund  the  nxi/tvy  give  some  trouble  by  obscuring  it  and  rendering  ii 
difficult  to  clean. 

In  A f tier/  C(Kt/m'*s  operation  the  outer   two-thirds  of  the  inguinal  canal 
arc  opened.     An  incision  is  made  about  three  inches  in  length»  k*ginoin^ 
dose  to  Foapart's  ligament,  about  half  an  inch  oataide  the  external  abdominalj 
ring,  and  terminating  about  one  inch  inu*rnal  U)  the  anterior  superior  spinous 
process  of  the  iliuru,     The  line  of  inctjition  is  not  ^piite  paralle)  U^  rouj)an's 
Ugnment,  but  nilherto  Hie  fibres  of  the  ajjoneun^^i!*  <•(  iht*  extremal  oblique.  I 
dividing  the  superficial  fascia,  the  sui>»?rticial  epigastric  art«»ry  i>*  eut  and  ni 
be  ligatured.    The  external  obUque  having  been  exposed,  a  aiuall  hide  ii 
through  the  aponeurosis  at  the  lower  end  of  the  wound,  and  a  di relator  in: 
on  which   it  is  divided  to  the  full  extent  of  the  wound,  care  lieiog  token 
cut  exactly  parallel  to  the  fibrcit  m  ti.%  lo  injure  the  tendon  as  littJe  as 
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Tiie  knife  may  now  be  laid  aside,  the  subseqaent  steps  of  the  operation  being 

earned  ont  with  a  steel  director  and  the  forceps.    The  divided  aponeurosis 

d  the  external  oblique  being  held  open  with  blunt  hooks,  the  cord,  sur- 

rannded  by  the  cremaster,  and  the  lower  edge  of  the  internal  oblique  come 

into  riew.    Some  loose  areolar  tissue  and  a  few  fibres  of  the  cremaster  must 

DOIT  be  scratched  through,  close  to  Poupart's  ligament,  and  the  finger  passed 

beDcath  the  cord,  which  must  be  pushed  upwards.    The  transversalis  fascia  is 

next  carefally  torn  through  with  the  director  and   forceps,  and  the  artery 

(U  then  be  felt  covered   by  a  little  fat   and  areolar   tissue.     Two  copper 

^tnlie  are  next  inserted  through  the  opening  in  the  transversalis  fascia  : 

the  iDtemal  of  these  is  drawn  upwards  and  inwards,  raising  the  cord  and 

drawing  the  epigastric  arteiy  out  of  the  way  ;  the  external  pulls  the  lower 

iK»ider  of  the  internal  oblique  and  of  the  transversalis  upwards  and  outwards. 

Roth  spatulas  raise  the  peritoneum.     By  clearing  away  a  little  loose  areolar 

tifloe.  the  artery  can  l)e  exposed  for  one  inch  and  a  half  or  two  inches  with- 

<>at  difficnlty.     It  has  the  genital  branch  of  the  genito-crural  lying  on  it,  and 

it  is  crossed  by  the  circumflex  iliac  vein  a  little  above  Poupart's  ligament : 

the  external  iliac  vein  is  to  its  inner  side  ;  these  must  be  carefully  avoided. 

Tlie  needle  must  be  passed  from  the  inner  side  not  less  than  one  inch  above 

Puopart's  ligament,  so  as  to  avoid  the  epigastric  and  circumflex  iliac  arteries. 

After  the  operation  a  drainage-tube  may  be  inserted  at  the  lower  angle  of 

the  wound,  and  a  catgut  snture  inserted  in  the  divided  tendon  of  the  external 

oMique. 

The  Collateral  Cucuiaiion  after  ligature  of  the  external  iliac  is  carried  on  by 
the  following  anastomoses  :  the  deep  epigastric  with  the  internal  mammary, 
iDterc<i6tals,  lumbar,  and  obturator ;  circumflex  iliac  with  lumbar  and  ilio> 
tnmbar  ;  internal  circumflex  with  obturator  and  sciatic  ;  external  and  internal 
cimimflex  and  perforating  with  gluteal :  perforating  with  sciatic  ;  external 
podic  with  internal  pudic. 

<>n  oomparing  the  two  operations,  it  would  appear  that  the  principal 
tiinidvantage  of  Abemethy's  is,  that  it  is  apt  to  leave  a  tendency  to  hernia, 
m  ooiwef]uence  of  the  abdominal  wall  being  much  weakened  by  the  free 
iMHoiM  tiiat  are  necessary  through  the  muscular  planes  ;  the  grcat  advantage 
tftcnding  it  is,  that  the  external  iliac  may  be  ligatured  at  any  part  of  its  course, 
aad  that,  if  requisite,  the  incision  may  be  extended  upwards,  and  the  common 
tmnk  wcured.  In  Astley  (^coper's  operation,  the  line  of  incision  lies  directly 
icn»  the  course  of  the  epigastric  artery,  which,  as  well  as  the  circumflex  iliac, 
if  it  arise  high,  and  the  circumflex  iliac  vein  which  crosses  the  iliac  artery  at 
tUi  point  and  is  often  somewhat  funnel-shaped,  may  be  in  danger  of  being 
vxMuided.  The  spermatic  cord  is  likewise  somewhat  in  the  way  in  this  operation. 
iHipajtren  actually  wounded  the  epigastric  artery  in  one  case  ;  and  Houston 
W  much  difficulty  from  the  circumflex  vein  in  another  instance.  This 
^•f^ntion  has  also  the  disadvantiige,  that  the  incision  upwards  cannot  be  con- 
Tcsiently  prolonged  so  as  to  tie  any  portion  of  the  vessel  except  that  which 
i»«  immediately  above  Poupart's  ligament ;  but  the  peritoneum  is  less  dis- 
ttrbed  than  in  the  other  case,  and  there  is  less  tendency  to  hernial  protrusion 
sffcerwards.  As  a  general  rule,  I  think  we  may  conclude  that,  in  (;ases  of 
^•Qtane<ma  aneurism,  in  which  it  might,  from  tlie  size  of  the  tumour  or  the 
iiiieMed  state  of  the  vessels,  be  found  necessary  to  apply  the  ligature  to  a 
Hiriicr  point  than  was  intended  l)efore  the  operation  commenced,  it  will  be 
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safer  to  have  recourse  to  AbtTnethy's  plan,  modified  as  above  de«icribed,  for  ifl 
this  way  we  shall  be  alile  to  ligature  the  vessel  at  any  part  of  iU  course  i 
whilgt  in  east's  of  hjcmorrluisje  after  amputation,  or  of  tnuimntiu  fee 
onenrism,  in  wliicfi  the  artery  is  not  Hkely  to  be  diseased,  nx^ntirse  i^hooli 
had  to  trooper's  operation,  more  particularly  if  the  patient  be  thin^  and  tb^ 
abdotneu  flat« 

At  the  present  day,  however,  the  Surgeon  nmj  X(^mtt  to  ligature  of 
vesfiel   throu^rli    the   peritoneum   in    those  cases   in   which   Astley   ro<»pr'l 
operation    is    iniprm»ticable.      Thi»  plan    is   certainly   to   be    recommcndtt 
when  it   i«  floubtful  whether  it  may  not  be  found  necessary    to   apply   tb 
ligature  u>  the  common   tnnik,  for  althou^'h  Aberuethy^s   incision    may 
extended  for  this  purpose  the  procedure  is  a  difficult  one.     Mitchell  Bankt 
Coppinger,  >lukins,  and  Brown  uf  Leeds  have  adopted   the  tmngf>eritr>U€ 
method  successfully   in  cases  ftf   inguinal   aneurisnu      In    Banks^s  ca>»<*  tli 
external  iltac  was  tied  throiitrh  an   incision   in   the  rit;:ht  linea  Bennlunari«»| 
In  Brown's  case  the  aneurism  extended  so  far  above  the  ^oin  that  a  mc<liaQ 
incision  was  employed  :  the  ]>atient  was  very  fat,  and  thus  the  operation 
difficult. 

In  connexion  with  the  ligature  of  the  external  iliac  artery,  there  are  wm 
practical  [xiints  that  deserve  mention.  Before  the  operation  the  !*olon  »hould 
be  emptied  by  means  uf  an  enema,  and  the  pubes  shaved.  Th**  itirision  in  tin* 
ab<iomiual  wall  must  be  sufficiently  extensive. 

In  Al^ernethy's  method,  modified  as  above  described*  theiv  \s  jiu  leni  *4{ 
woundini,^  the  epigastric  unless  the  incision  be  curried  too  far  at  its  lower  end.  J 
The  artery  may  rout,ddy  Ik?  ^iid  to  run  in  a  line  dniwn  from  the  junnt  iM 
which  the  femoral  artery  crosses  the  brim  of  the  pelvis  to  the  unibilicus.  Iq| 
neither  method  of  opi^rating  should  the  incision  implicate  the  extennd  ring,] 
le»t  it  give  rise  to  a  tendency  to  hernial  protrusion.  Care  should  be  taken  nail 
to  wound  the  p.T  it  one  um  ;  for,  although  with  efficient  antiseptic  trrntnifiM 
there  is  little  danger  in  so  doing,  yet  it  is  better,  if  [possible,  to  avoid  it.  AH 
peiitoneam  mu^t  not  bt*  torn  up  more  than  is  al>solutely  necenary^VH 
hemorrhage  or  sul>se({uent  peritonitis  m*cur,  In  niising  the  (leiiti^neutn*  csrfl 
must  be  taken  not  to  displace  the  artery  which  lies  l«Misely  in  the  subpentoiicil 
tiijsne,  and  can  easily  lx»  raised  in  the  spatula,  or  pushed  over  the  brim  of  iM 
p**lvis.  The  separation  of  t lie  |>erituneum  is  much  facilitated  by  the  Surgeoid 
holding  the  outer  cut  edge  of  the  transversal  is  fascia  tightly  in  his  forceps 
with  one  hand,  whilst  with  the  other  he  gently  raises  the  serous  membrtM 
out  of  the  iliac  fossa,  and  separates  its  areolar  connections  there.  All  thifl 
nmst  be  done  with  the  utmost  gi*ntlenc^  and  care.  Before  attempting  tm 
pass  a  ligature  round  the  vessel,  the  thin  fHscia  covering  it  mutt  be  ficmlched 
through  :  and  the  areolar  connexions  with  the  vein^  which  are  very  Uiifl 
and  loose,  must  be  sepanited  by  means  of  a  director,  or  the  end  of  i\M 
aneurism  needle.  The  artery  must  l>e  well  cleared,  and  e«{iecial  care  taken 
that  the  genital  branch  of  tlie  gentto-crural  nerxe  \%  not  iifrclud<Hl  in  iliM 
ntM)se.     It  is  l>etter  not  ti>  UJM*  tl  !-♦- wcmnd.     Ijuitly,  tlie  saol 

if  it  extend  high,  munt  not  be  v  .^ig  ita  jientMneal  coVFrinfl 

itripped  ofil  ^ 

B#Btilt8. — Ligature  of  the  external  iliac  was  first  pmctiaed  by  Ab«nietlH 
in  \1\M\,  During  the  following  tifty  years  there  were  100  reoofded  ottet  M 
the  operation  for  inguinnl  aneurism  (Xcirris)  ;  of  these  7S  weie  oared  and  SB 


RESULTS    OF   LIGATURE    OF    EXTERNAL    ILIAC,       229 


dfed.    Rabe^B  statistics,  with  30  cases  added  by  Barwell,  give  141,  with  31 
detths,  or  nearly  22  per  cent. 

AmoDg  the  cases  collected  by  Norris  is  one  in  which  both  external  ihacs 
were  ligatured  snccessfally  at  an  interval  of  eleven  months  by  Tait. 

In  some  few  cases  also,  there  was  the  complication  of  an  aneurism  in  the 
ham  with  that  in  the  groin.  Of  ninety- two  cases  in  which  the  aneurism  was 
Mited  solely  in  the  groin,  seventy  were  cured  and  twenty-two  died.  Death 
renlted  from  gangrene  of  the  limb  in  eight,  from  secondary  haemorrhage  in 
four,  from  sloughing  of  the  sac  in  three,  from  tetanus  in  three,  and  from 
itmes  of  a  more  general  character  in  four  cases. 

Pal$aikm  returned  in  ihs  sac  in  six  of  the  cases  collected  by  Norris :  in 
mne  not  until  several  weeks  had  elapsed  after  the  operation  ;  and  in  one 
iofiUoce  only  was  it  followed  by  death.  Suppuration  of  the  sac  was  of 
fteqoent  occnrrence,  happening  in  thirteen  instances,  doubtless  owing  to  the 
Iirpe  size  of  the  tumour  and  to  suppuration  in 
rhe  wound,  which  must  necessarily  in  such  cases 

be  in  close  proximity  to  the  sac.     It  is  remarkable, 

boirerer,  tliat  in  three  cases  only  was  this  accident 

fatal ;  and  in  two  of  these  the  sac  had  been  opened 

kfore  the  operation,  on  the  supposition  of  its  being 

an  abscess.     Secondary  h(cmorrhage  occurred  in  but 

flx  cases,  four  of  which  proved  fatal ;  a  very  small 

fffoportioD  when  compared  with  what  happens  in 

«cher  situations.    This  must  doubtless  be  attributed 

ia  a  great  measure  to  the  absence  of  any  collateral 

Inoches  springing  from  the  trunk  of  the  external 

iKac  :  the  distance  between  the  p<iint  ligatured  and 

the  epigastric  and  circumflex  iliac  arteries  aflTording 

abandant  space  for   the   safe  obliteration   of  tlie 

veael.     In  one  of  the  fatal  cases,  pulsation  had 

previoosly  returned  in  the  sac  ;  in  the  other  tlirw 

the  patients  died  on  the  seventeenth,  the  twenty- 

»TeDth,  and  the  forty-third  days  respectively. 
trQngrene  of  the  limb  was  the  most  commnn 

faoK  of  death  in  Norris*s  tables.     It  occurred  in 

sine  inatances,  of  which  eight  proved  fatal  ;  one 

beiog  cored  by  amputation.     The  })eriod  at  which 

the  gangrene  occurred  varied  from  the  third  to  the 

foorth  week.     The  principal  cause  of  this  gangrene 

ii  narmwing  or  obliteration  of  the  neighbouriuji: 

moos  trunk,  by  pressure  of  the  tumour.     In  the 

aenmpaoying    woodcut   (Fig.   41)7)   this  is    well 

iDoitrat«d;  the  vein  ofipc^site  the  aneurism  being 

rwnpletely  cl<n«ed. 
Babe's  statistics  with  Harweirs  supplementar}'  cases  give  somewhat  dillcrcnt 

nsolts.     Haemorrhage  (xrcurred  in  24  of  the  141  cases:  of  these  1)  rcnnered 

and  l.'*  died.      Gangrene  was    fatal    in    (J,  peritonitis    in  2,  retroperitoneal 

mppuration  in  2,  and  various  other  causes  in  the  remaining  (I,  making  a  total 

^%\  deaths  in  the  141  cases. 
The  ligature  of  the  external  iliac  for  anpurismal  mnx  in  Ihf  f/roin  affords  a 
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atrikJug  contrast  with  that  for  spontaneous  aneurism  ;  tlie  fuiir  fjaae*  recoi^diiiJ 
all  proving  fatal,  two  dying  of  gangrene*  and  two  of  hfiemorrhaj^.  In  theais 
e^eg  <tnthrie  recommended  that  the  tumour  should  l»e  laid  open»  and  thv 
artery  lij^atured  al>ove  and  below  the  aperture  in  it.  DuHul^  the  op«.»nitioii 
the  artery  may  rmdily  be  coraroamk'd  aljove  the  seat  of  diaeiwe  by  the  ajiplicR- 
tiou  of  the  alidoininal  tonrnitiuet,  either  to  the  aorta  or  to  the  (^ommoa  iliao  at 
the  brim  of  the  pchis. 

Aneurism  occasionally  forms  in  tha  groin  ami  lutm  of  llw  mm*'  '^f*ir ;  hcii- 
the  h«:atare  of  the  external  ihac  will  eure  both  diseages.  Of  four  case*  in 
which  this  condition  was  present,  the  ofiemtion  was  successful  in  thn^e  :  one 
patient  died  of  ;r»ngrene,u  popliteal  aneurism  \^\\v^  on  the  point  ol  Ipurntingat 
the  time  of  the  operation.  In  two  of  the  t!»a^  cawen  that  recovered,  pnl»iitioii 
retarned  in  (he  iufj^uinal  aneurism,  but  disappearwl  alY-er  a  time. 

Idffatiire  of  the  Commoa  Iliac. — This  artery  wtus  first  tie«l  in  \^\t  bjf 
ifibson  in  a  case  ^tf  gunshot  injmy,  the  patient  iljinj?  t»f  peritonitis  and 
secondary  Inemorrhnge  on  the  thirteenth  day.  The  great  Amcriain  Surgeon* 
Mott,  WM  the  first  who  tied  it  for  aneurism,  the  patient  making  u  goiid 
rocovery*  If  the  aneurisju  in  the  groin  extend  so  high  timt  thert*  i«  not 
Blifficient  §pace  for  the  exposure  and  ligature  of  the  external  iliac  art-cry,  it 
becomes  necessary  to  tie  the  common  trunk. 

The  most  important  points  in  the  relnttnns  of  I  he  vefliel  are  the  following,. 
The  ordinary  place  of  division  of  the  alKlominal  aorta  is  on  the  body  of  tbu 
fourth  lumbar  vertebra,  or  on  the  intervertebnd  disk  Ix'low  it ;  according  Ui 
Qnain,  this  was  the  case  in  four-tifths  of  the  bodies  be  evamined,  or  in  liil' 
out  uf  19ti*     In  regard  to  the  reiations  kaween  the  situation  of  the  bif' 
of  the  aorta  and  the  ci-est  of  the  ilium,  we  find  \i,  accordmg  t<»  (d 
anatomist,  to  have  ranged  in  about  four-liflhs  of  the  cases  between  half  an  ini! 
above  and  l)elow  the  level  of  the  highest  |>oint  of  this  part  of  the  bone.     With 
reference  ti>  tlie  umbilicus,  uu  definite  rule  can  be  laid  down  ;  but  it  may  lw( 
stated  broiully  that  the  bifurcation  of  the  aortii  is  a  little  to  ita  left*     Aa  « 
general  rule,  that  given  Ity  Hargrave  is  perhups  jjtifTiciently  good  for  ordini 
imrposes.     If  a  point  L>e  taken  about  half  or  tbn'e-quarters  of  an  incJi  below 
and  a  little  to  the  left  of  the  umbilicus^  and  a  tine  be  drawn  on  eat  b  m\v  from 
this  to  another  |K>int  midway  lietween  the  symphysis  pubis  and  the  anterior 
8U|)erior  iliac  spiiu?,  we  obtjiin  aliotit  the  dir^-ction  of  the  common  and 
ilia*!  arteries.     On  dividing  tliesiie  lines  into  thn.^^  e*jual  purtts  tiie  upi 
will  corn'spond  to  the  common  trunk,  and  the  lower  t\vo-thirtls  to  t\v 
iltai%  and  the  junction  of  the  upper  with  the  middle  third  to  th'*  ^>  ' 
i>f  the  common  iliac  artery. 

The  point  of  bifurcation  of  the  ctimmoii  iliac  artery  is^  in  the  majuri 
eases,  op[K)site  the  lumlH/^siural  articulation  ;  and  if  it  be  not  in  this  aitti 
the  diviKiori  will  probably  lie  lower  down.     The  length  of  the  vessel   varii 
greatly;  according  to  yuain^  in  fivc-sm^enths  of  th*'  -r"*"*  >'  r?>n./.Ml  K.  »w! 
otie*&nd<a-half  and  three  inches. 

The  artery  lies  at  the  brim  of  the  [jelvis*     The   veiub  un  i  H 

in  their  rdatiou  to  the  arteries.     The  left  vein  lies  to  the    .  f 

left  artery,  and  then  passtvi^  Ixncath  the  riglit  c<irnmon  iliac  artery  to  jom 
right  vein  in  f<>nning  the  vena  cava  inferior.     On  the  right  side  the  vein  ia 
timt  beneath  and  then  to  the  outer  s^ide*    The  common  iliac  artery  i%  vxi 
by  the  ureter  near  ita  lower  end. 
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The  artery  may  be  reached  by  an  incision  similar  to  that  employed  for  the 
external  iliac,  or  through  the  peritoneal  cavity. 

Esptraperiianeal  Method. — ^This  may  be  done  by  extending  the  incision  used 
by  Abemethy  for  the  ligature  of  the  external  iliac  upwards  and  slightly 
inwards  towaj^  the  umbilicus,  to  an  extent  corresponding  to  the  degree  of 
obedty  of  the  patient,  so  that  it  assumes  a  somewhat  similar  form.  If  the 
qnration  is  commenced  with  the  intention  of  applying  a  ligature  to  the 
oommon  trunk,  the  incision  should  be  made  from  a  point  about  one  inch 
external  to  and  one  inch  above  the  middle  of  Poupart's  ligament  in  a  curved 
direction  to  another  point  about  two  inches  above  and  the  same  distance 
internal  to  the  anterior  superior  iliac  spine.  The  curve  must  be  such  that  if 
prokiiged  the  incision  would  reach  a  point  about  midway  between  the  xiphoid 
cartilage  and  the  umbilicus.  Care  must  be  taken  that  the  incision  be  not 
carried  too  low  down  or  too  far  forwards  ;  nothing  can  be  gained  by  doing  so, 
and  there  is  besides  the  additional  risk  of  the  circumflex  iliac  or  epigastric 
being  wounded,  as  happened  to  Mott :  and  as  these  are  the  principal  agents  in 
the  anastomosing  circulation,  their  injury  is  a  serious  accident.  The  muscles 
are  carefully  divided,  as  in  the  operation  for  tying  the  external  iliac,  and  the 
tnnsverBalis  fascia  opened  in  the  same  way.  The  peritoneum  now  comes 
baling  into  the  wound,  pressed  forward  by  its  contents.  It  must  be  gently 
stripped  from  the  iliac  fossa  by  the  Surgeon  carefully  insinuating  his  hand 
bes^th  it,  care  being  taken  to  raise  it  directly  inwards  towards  the  brim  of 
the  pelvis,  at  which  point  the  external  iliac  will  be  found,  which  serves  as  a 
guide  to  the  common  trunk.  The  ureter,  always  comes  up  with  the 
peritoneum,  and  is  usually  not  seen.  The  peritoneum  must  be  well  drawn 
inwards  by  broad  copper  spatulse.  The  ligature  must  be  passed  round  the 
artery  on  the  left  side  from  within  outwards,  a  slight  scratch  having  been 
made  through  the  fascia  covering  the  vessel  by  means  of  the  finger-nail, 
by  which  it  may  also  be  separated  from  the  accompanying  vein.  On  the 
right  side  great  caution  must  be  used,  on  account  of  the  position  of  the 
left  vein  beneath  the  arteiy  and  the  right  to  its  outer  side.  In  the  later 
Aagea  of  the  operation,  the  patient  should  be  turned  on  his  sound  side  in 
order  to  prevent  the  intestines  falling  over  and  pressing  the  peritoneum  int<» 
the  wound. 

Transperitoneal  Method. — The  difficult  operation  above  described  was  fully 
justified  when  it  was  necessary  at  all  costs  to  avoid  opening  the  peritoneal 
cavity.  Since,  however,  laparotomy,  performed  with  proi)er  antiseptic  pre- 
caatious,  has  come  to  be  regarded  as  almost  free  from  danger,  the  only  serious 
objection  to  the  exposure  of  the  common  iliac  artery  throuj^h  the  peritoneum 
has  been  removed,  and  in  future  cases  the  transperitoneal  method  is  likely  to 
be  employed.  In  the  preparation  of  the  patient  it  is  essential  that  the 
intestines  should  be  emptied  by  the  use  of  ai>erients  and  enemata.  The 
bladder  also  should  be  empty  and  the  pubes  shaved.  The  abdomen  is  opened 
by  a  median  incision  below  the  umbilicus  and  the  intestines  are  drawn  aside 
with  8j)ODges  and  retractors.  The  peritoneum  covering  the  artery  is  divided 
and  in  passing  the  needle  care  must  be  taken  not  to  wound  the  vein  or 
include  the  ureter  or  the  sympathetic  fibres  which  accompany  the  vessel.  A 
ttrong  light  thrown  into  the  wound  is  very  essential.  Of  the  cases  in  which 
this  operation  has  been  perfonned  may  be  mentioned  one  by  Fluhrer,  in  which 
death  occurred  on  the  7th  day  from  acute  nephritis,  and  a  successful  case  by 
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Olement  Lucas,  who  lied  the  artery  for  ti  rajiidly  increji«ing  aneuHsm  of  the 
extc^miil  iliac. 

The  Cot  lateral  Cirruhlwn  after  lif?tttniv  of  the  common  iliac  i«  ciirnefl  on 
by  the  f.nafitomoses  of  the  circumflex  iliac  with  the  lumbar  :  deep  cpisjuMric 
with  the  intenial  mammary,  himbar,  ajid  intercostal ;  the  middle  sacral  with  the 
lateral  sacml  ;  the  luml>ar  with  ilio-hunbar  ;  superior  with  middle  and 
inferior  haemorrlioidal ;  obtnrator  and  visceml  branches  of  internal  iliac  with 
those  of  tlie  opposite  side. 

B^Bults. — The  earlier  cases  of  liffatorc  of  the  common  iliac  for  anenrum 
were  flingularly  successfuh  7  out  of  M  recovering  np  to  1852.  Since 
time  the  ojxiration  ha«  frequently  l>eeu  repeated,  but  witfa  leas  eatisfaci 
reiultR.  Stephen  Hmith  in  1860  collected  the  records  of  82  caaes  in  which 
this  artery  had  l»c^n  tied,  of  which  only  8  recovered,  A^new  in  1878  gives  a 
table  of  kVI  ca*»es  of  which  r>0  died  and  12  recovered  ;  but  Kumroell  in  1884 
considered  only  ri5  to  Jje  I'ecorded  with  nutficient  accuracy  to  justify  their 
being  included  in  a  etatistical  table.  Of  these  41  died  and  H  recovemi  ;  in 
IG  the  artery  was  tied  for  haemorrhage,  and  of  thet^c  1.1  died  ;  in  32  for 
aneurism,  with  5i2  deaths,  and  in  the  remaining'  7  for  vascular  tnmoarB  and 
other  causes,  and  of  theiie  i\  died.  Gangrene  has  been  a  very  rare  cause  uf 
death  after  lit^aturc  of  the  common  iliac* 

The  Old  Operation  has  Ijeen  performed  in  more  than  one  case  of  fliac 
aneurism,  when  owing  to  special  circnmstances  it  was  not  possible  to  tie  the 
artery  above  the  sac.  In  Syme's  well  known  cmsc  the  sac  was  laid  open  and 
three  ligatures  applied,  which  were  believed  to  include  the  external,  tntcnial. 
and  common  iliac  arteries.  The  pitient  practically  recovered,  but  died  of 
pleurisy  after  some  months,  before  lcavin<r  the  hospital.  The  jyoal^morlmn 
examination  showed  tttat  the  ligsitnrcs  had  been  plaf^nl  on  the  e^Ltemal  iliac. 
Afttley  C*Mjpcr  attemiited  the  same  op^Tation  in  the  ease  in  which  he  subte- 
<jOcntly  tied  the  aorta.  He«th  laid  open  the  sac  of  an  iliac  aneurism  whicli 
bad  l>een  ojK^ned  by  mistake  for  an  abscess  before  being  admitted  into 
I'niversity  College  Hospital.  The  external  iliac  was  tied  from  within  the  sac, 
bat  the  patient  died  from  secondary  haemorrhage*.  ITie  old  operation  can 
lie  performed  with  safi-ty  only  when  it  is  pos^^ible  to  compress  the  aorta 
(ibove  the  sac  ;  and  cnnsequently,  as  Hohnes  points  out*  an  attempt  should 
be  madi»  to  effect  a  cure  by  compression  before  so  dangerous  an  opttntioti 
is  attempted. 

Ugatiu:«  of  tlie  Aorta.— It  is  iu) possible  not  to  contemplate  with  admi* 
ration  the  uian  whose  mind  wa8  tlie  first  to  contx^ive,  and  whose  hand  was  tbe 
first  to  carry  out,  thr*  application  of  a  ligature  to  the  alKlominal  aorta  ; 
and  who,  guided   by  pati  rvation  and  pbysiolr^gical  expcdmetlt, 

ventun*d  to  arrest  at  onc<  >\\  through  the  main  channel  of  sit^dj 

to  the  lower  half  of  the  bixiy,  trusting  to  the  colhiteral  circulati^m  for  the 
maintenance  of  the  vitality  of  the  [wuts  thus  nuddenly  deprived  of  blood. 
Astley  Co<»fier  was  the  first  to  place  a  ligature  on  the  mirta,  in  1H17.  Since 
thai  jieritrtl  tlu*  i«p<*ration  haM  t)ecn  six  times  ptTfonnod  for  aneuriitm  : 
vi«,^  by  James,  of  Kxctcr  ;  by  Mnrray,  at  the  Cape  of  (tood  Hope  ;  by 
Monteiro,  at  Rio  dc  Janeiro ;  by  South,  of  Limdon  ;  by  ilcGuire,  of  Uiob* 
mond,  U,8. :  by  Stnke>,  of  Dublin  :  and  three  times,  in  c^ironmstances  which 
will  presently  l)e  dwcribtd,  by  Cjcemy  of  Heidelbt^rg,  and  WatM)n  of 
Kdinburglu 
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slWODOX. 

BSX. 

AOK. 

DATE. 

KATITRE 
or  ANEURISM. 

OPERATIONS. 

RESULTS. 

I.AktlcyCoopsr 

M. 

38 

1817 

1  Diffused  Inguinal 

Incision 

through 

Peritoneum. 

Death  in  -10  hours. 

2.JAME8L 

M. 

44 

1829 

1  External  Iliac. 

1 

i 

Distal  liga- 
ture first  : 
Peritoneum 

opened. 
Aorta  tied 

Death    in     a    fevr 
hours. 

3.  MCBRAY. 

H. 

1834 

!  Inguinal. 

Death  in  24  hours. 

behind 

Peritoneum. 

4.  1I05TEIB0. 

M. 

1842 

Diffused  Inguinal 

i 

Aorta  tied 

behind 
Peritoneum. 

Death  on  lOthday. 

\  SoriH. 

M. 

28 

1 

1856 

'  Common  Iliac. 

Aorta  tied 

behind 
Peritoneum. 

Death  in  43  hours. 

»i.  McGriRE. 

M. 

30. 

1868 

Lower     part     of 
Aorta,         both 
Common  Uiacs, 
and    Left    Ex- 
ternal Iliac. 

Aorta  tied 

behind 
Peritoneum. 

Death  in  12  hours. 

7.  W.  ST0KE8. 

M. 

60 

186f> 

Iliac. 

Aorti  tie<l 
behind 

Death  in  13  hours. 

Peritoneum. 

In  ABtley  Cooper's  case,  the  inguinal  aneurism  had  burst,  and  the  aorta  was 
tied  ahout  three-quarters  of  an  inch  above  its  bifurcation,  by  making  an 
iDcinon  three  inches  in  length  through  the  abdomen,  a  little  to  the  left  of  the 
(imbilicas.  the  fingers  being  passed  between  the  coils  of  the  intestines,  and 
the  peritoneum  covering  the  artery  being  scratched  through.  The  patient 
wrvived  forty  hours.  James  ligatured  the  aorta  much  in  the  same  way  as 
<*ooper,  in  a  case  in  which  he  had  previously  employed  the  distal  operation 
for  an  inguinal  aneurism  ;  but  without  success,  the  patient  speedily  dying. 
Mamy  ligatured  the  vessel  by  making  an  incision  on  the  left  side,  in  front  of 
the  projecting  end  of  the  tenth  rib,  and  carrying  it  downwards  for  six  inches 
to  tike  anterior  superior  spine  of  the  ilium.  The  parts  were  then  carefully 
dirkied  to  the  peritoneum,  which  was  separated  from  the  iliac  fossa  and  the 
psn«  moBcle,  when,  with  great  difficulty,  and  by  scratching  with  the  end  of  an 
elevator  and  the  finger-nails,  room  was  made  for  the  passage  of  the  ligature 
rwind  the  artery,  which  was  tied  three  or  four  lines  above  its  bifurcation.  The 
pitieDt  died  in  twenty-three  hours.  The  most  interesting  case  on  record  is  that 
f>T  Monteiro,  who  tied  the  aorta  for  a  large  false  aneurism  on  the  lower  and 
rijrbt  nde  of  the  abdomen  ;  here  the  incision  was  made  much  as  in  Murray's 
cMt,  and  the  artery  ligatured  with  great  difficulty.  The  patient  lived  till  the 
tenth  day,  when  he  died  of  secondary  haemorrhage.  In  South 's  case,  the  aorta 
Tw  tied  behind  the  peritoneum  by  an  incision  on  the  left  side  of  the  abdomen. 
The  patient  died  in  forty-three  hours.  McGuire's  patient  had  an  aueurismal 
lomour  of  the  size  of  a  goose's  egg  in  the  left  iliac  region.  Digital  pressure 
near  the  umbilicus  was  attempted,  but  could  not  be  done.  The  operator's 
intention  was  at  first  to  tie  the  left  common  iliac  arter}' ;  but,  finding  the 
disrage  more  extensive  than  he  expected,  he  enlarged  the  incision  and  tied  the 
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aorta.  The  eao  bur«t  during!:  the  maiiipQlatioti  neee^fiory  tu  reach  the  aortn 
and  about  a  pint  of  blood  was  lost*  The  patient  died  in  elovea  houre.  Stokea  I 
compressed  the  aorta  with  a  silver  wii"e  passed  round  it  in  the  way  of  a  H^ratuni.  I 
He  maile  a  cruscentic  incision  fiTe*and-u-half  inches  in  length  in  the  MX  m\vt 
of  the  abdorrien*  extending  from  an  inch  below  the  tenth  rib  to  the  middle  «if  | 
Ponpart'g  lii^atneut,  The  fibdominal  iiuisclea  and  fascia  transversalia  were  then  J 
incised,  and  the  i^keritoneum  exposed  and  drau^  out  of  the  iliac  foaaa.  It  Waal 
accidentaliy^  but  ^nly  slightly  wounded.  The  fjntient  being  trirned  im  hi.s  ricrht  1 
side,  the  arteries  and  t!ie  anetuism  were  exposed,  and  the  wire  parsed  by  nieiunt  J 
of  an  anenrism  needle  round  the  norta  immediately  above  its  liirnreation.  The  J 
patient  dietl  in  twelve  bnnr«.  Herhaps  the  most  interesting  jxtint  in  tbi^  j 
remarkable  ca<?ic  is  the  fact  of  the  pulsation  havinj<  rptunn;d  in  the  ieft(*iound)  I 
femoral  artery  nine  houra  after  the  operation;  shewing  how  mpidly  the] 
collateral  (ureulattun  ean  be  established.  I 

The  follow in«i:  ca«eis  scareely  belon*;  to  the  pi-esent  category,  but  may  ^^  I 
mentioned  here.  Tbie  was  a  Freneh  soldier,  the  upjier  part  i>f  who*ie  thigh  I 
had  been  shattertHl  by  a  ball  at  Weissenhurg  during  the  Franeo-iJerman  war.  J 
iSeoondary  baMnorrhage  <x*eurririg,  ('zerny,  then  Billrutirfl  afl»i8t4int,  tiai  the! 
common  femond,  and  al«o  the  supei'ficial  femoral  below  the  urigin  of  thrl 
profunda.  This  arrcMtetl  the  hajmorrhage  for  a  time;  but  in  six  ilnyj*  it  I 
retuirred,  Czerny  then  tied  the  common  iliac;  but,  as  the  hwmnrrhage  con-l 
tinned,  he  thought  that  he  had  tied  the  external  iliae,  and  proceeded  to  apply  I 
another  ligature — which  he  placed  by  mi.^take  on  the  aorta.  The  t^Qiticnt  I 
survived  twenty-six  hours.  In  thiH  case  too,  twenty-two  hour*  after  thi*| 
oj)eration^  the  injuii'd  limb  wa^  cold  and  as  if  dead,  while  the  of^Missite  limbl 
was  warm,  ami  retained  seusatiou  and  motion.  In  another  ciL^e  ileron  Watson  1 
tied  the  alMlominal  a4»rta  by  the  tmnaperitoueal  method  for  «ix:ondary  httmor-l 
rbagc  following  ligature  of  the  eommon  ilia^'  ;  the  patient  died  of  exhaustiuu J 
in  sixty-thiee  hours.  La;»tly.  the  aortA  was  unsuccessfnlly  tied  by  Czerny  fori 
the  arrest  of  ha?morrhHge  during  the  excision  of  a  tumour  of  the  kidney  ;  thiri 
patient  died  in  ten  hours.  | 

At  the  pn*sf*nt  diiy  peritonitis  can  almost  certainly  be  prevented,  and  tlml 
UBe  of  more  snittible  ligatures  nuiy  add  to  the  chance  of  sueceas  ;  but  it  appuainl 
to  me  that  a  patient  suffering  from  an  inguinal  aneurism  large  enou^fh  U^  iuMttfyl 
ligature  of  the  aorta  would  have  a  better  chance  of  reetivery,  or  r:   '  1 

longation  of  life,  by  the  adoption  of  proper  coiistitutioual  trcjitui  J 

with  preasnre  U{>on  the  tun^Hir  and  the  distal  ligature  or  compnfssion  ol  thisl 
artery.  Lister')^  liortic  eompn^'gsor  might  \^  applied  in  such  ca^es,  so  as  t^J 
moderate  the  flow  of  blood.  Should  the  opt^ration  be  attempted  again*  thifml 
is  little  doubt  that  the  incision  adopted  by  Astley  Co<:iper  woul '  '  '  <^iff»t«  hJ 
the  danger  of  |ient^jnitis  is  much  le^  under  the  pre^tent  mod  .'Uient.    I 

AXKIKISM  OK  THK  IXTKKNAL  1l!A('  AND  TTft   BraX<HK8,=— Aneurism   of  thfJ 

Trunk  Qf  iht  Initnmt  Iliac  Atfriy  is  extremely  ranv  The  only  case  with  whiehl 
I  am  acquaintiHl  is  one  relate<l  by  Stiudifort.  The  three  principal  braoclitii| 
of  this  artery— the  Ghttml,  the  Srmtk,  and  the  rudk — have  all  oooMifinailjJ 
tJjough  nirely,  been  found  afiV*cted  by  this  disease.  Of  tbeae  hrtDebeit  Ibn 
gluteal  has  most  frequently  been  found  aueurismal,  the  stnatie  next,  and  thai 
pndic  least  frequently;  indeed,  T  am  a4'quainted  with  only  one  instauoe  oil 
aneurism  of  thin  veniicL    It  in  the  preparation  1701  in  the  Museum  of  thJ 
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College  of  Surgeons  :  and  it  exhibits  au  aneurism  of  the  trunk  of  the  pudic 
nearly  an  inch  in  diameter,  full  of  laminated  clot. 

Aaflmzirais  of  the  Gluteal  and  Sciatic  Arteries  may  be  either  traumatic 
or  spontaneons. 

Fischer  of  Hanover  has  published  with  comments,  in  the  Archiv  fur  Irlinisrhf 
drntrgie^  the  records  of  thirty-five  cases  of  gluteal  and  sciatic  aneurism  ;  to 
which  must  be  added  a  case  of  gluteal  aneurism  described  by  Gallozzi  of 
Naples,  one  by  Bickersteth  of  Liverpool,  and  three  by  Dennis.  In  twenty- 
seven  of  Fischer's  cases  the  aneurism  was  gluteal,  in  six  sciatic,  and  in  two  the 
origin  was  uncertain.  Thirteen  of  the  gluteal  aneurisms,  and  two  of  the 
aaatic,  were  of  traumatic  origin  ;  fourteen  gluteal  and  four  sciatic  aneurisms 
were  spontaneous.  The  gluteal  aneurism  has  generally  been  found  situated  on 
the  upper  part  of  the  great  sciatic  notch  ;  but  it  may  extend  over  a  large 
portion  of  the  buttock.  Sciatic  aneurism  lies  more  deeply  ;  and  a  portion  of 
theaac  may  be  within  the  pelvis.  The  size  of  these  aneurisms  varies  from  a 
slight  swelling  to  a  tumour  as  large  as  a  child's  head.  In  almost  all  the  recorded 
cages  there  has  been  strong  pulsation,  with  whirring  and  buzzing  murmurs 
beard  on  auscultation.  There  is  almost  always  pain  in  the  tumour  itself  and  in 
the  coarse  of  the  sciatic  nerve,  which  may  be  followed  by  paralysis  of  the  parts 
«q)plied  by  it. 

The  affections  with  which  these  aneurisms  are  most  likely  to  be  confounded, 
tre  abscesses,  soft  sarcomata,  cysts,  and  sciatic  hernia.  The  diagnosis  is 
sooietimes  difficult :  thus  Guthrie  ligatured  the  common  iliac  artery  for  a 
large  palsating  tumour  in  the  gluteal  region,  which  presented  all  the  characters 
ofaoeurism,  but  which  proved,  on  the  death  of  the  patient  eight  months  after 
I  the  operation,  to  be  a  sarcoma.  The  diagnosis  may  be  facilitated  by  examina- 
tion through  the  rectum,  as  the  sac  may  lie  partly  in  the  pelvis. 

Giateal  anearisms  have  on  several  occasions  been  opened  by  mistake  for 
ibtoeases.  According  to  Holmes,  this  accident  has  most  frequently  happened 
when  the  aneurism  has  been  more  or  less  diffused,  and  in  such  cases  he  suggests 
that  the  aspirator  should  be  used  to  render  the  diagnosis  certain. 

In  the  Treatment,  various  methods  have  been  employed.  Th£  sac  lias  heeii 
^opm  and  the  gluteal  artery  tied  in  five  cases,  all  of  which  recovered.  In 
aother  instance,  after  laying  open  the  sac,  the  aneurism  (gluteal)  was  found  to 
tttend  into  the  pelvis  ;  and  the  internal  iliac  artery  was  tied,  with  a  fatal 
nnlt.  Ligature  of  the  internal  iU<ic  artery  has  been  performed  in  fourteen  cases, 
«gbt  of  which  recovered.  The  common  iliac  artery  has  been  tied  in  three  cases, 
«&  of  which  proved  fatal.  Injection  of  the  per  chloride  of  iron  has  been  used  in 
6  cues ;  four  recovered,  one  died,  and  in  one  the  result  is  not  known. 
^^stwrt  of  the  sciatic  artery  vf\l\\o\it  o\)(im\ig  the  sac  has  been  performed  in 
tio  cues,  one  of  which  recovered.  Spontaneous  recovery  is  reported  to  have 
<Mned  in  one  case. 

ligstiize  of  the  Zntemal  Iliac. — This  vessel  was  ligatured  for  the  fii-st 
&»  in  1812.  The  operation  was  performed  by  Stevens  of  Ste.  Croix,  on  a 
legRn  who  suffered  from  an  aneurism  of  the  nates,  supposed  to  be  of  the 
iJoietl  artery,  but  found  after  death  three  years  subsequently  to  take  its 
•jin  from  the  sciatic.  Stevens  in  this  case  made  an  incision  five  inches  long 
•  Ae  left  side  of  the  abdomen,  carefully  dissected  through  the  parietes, 
'(•rating  the  peritoneam  from  the  iliac  fossa,  turned  it  on  one  side,  together 
'Ml  the  meter,  and  passed  a  ligature  round  the  artery  without  muc\i  d\fR- 
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cultjr.  Siace  that  time  the  operation  lias  been  doiR*  twenty-four  times  :  in 
nine  cases  vnth  eiicx^t.'fis,  by  Arndt«  White,  Mott,  Syrae,  Mortou»  Oallozzi, 
Chew,  Dennis  and  Treves  ;  in  tifteen  caaea  unsucoesflfully,  hy  Atkinftos^  of 
York  (whose  patient  died  on  the  ninettn^nth  day,  i*f  seefindiiry  hnemorrhage), 
by  BigeIow%  'rorracehi,  Ciunflone,  Porta,  Landi,  KimbaU,  Altninll^r,  Thomas,  .!• 
K.  H<»dji^r8,  Hig^fnsitn  an<]  H*  nnis  :  nud  three  times  by  the  Stirj^eons  in  the 
American  Civil  War. 

The  success  that  hns  nitii'tju  nn*  nded  this  operation  is  certainly  remtiriv 
able*  when  we  take  into  consideration  the  depth  at  which  the  artery  is  situatetl 
and  \t^  preat  size  ;  it  may,  I  think,  Ik*  acmiintrd  for  in  part  by  the  fat-t  that, 
although  in  these  cases  the  patient  runs  the  ordinary  risk  attendant  on  the 
ligature  of  the  larg^cr  pelric  aritTies  from  the  exposure  and  handling  of  the 
I^eritoneum,  yet  he  is  saved  from  danger  resulting  from  the  snjiervention  of  i^iui- 
frrene  ;  the  anastomosis  being  so  free,  and  the  eoni'se  traversed  by  the  blcxMl  aa 
abort,  that  no  difficulty  can  arise  in  the  maintenance  of  the  coUatera!  circulatioii. 

The  internal  iliac  artery  may  be  e^cposed  by  methods  precist^'iy  analogoua  to 
tliostf  used  for  the  ligature  fif  the  <rommon  trunk.  When  the  veasel  is  reached 
it  must  lie  rememliered  tliat  both  the  external  and  internal  ih'nc  veins  arc  in 
ck»8e  relation  to  it  ;  the  one  lx*ing  to  its  outer  side,  the  other  behind  it.  A* 
those  vessels  are  large,  and  their  eoatfl  thin»  it  is  necessary  that  they  should  be 
separated  by  the  finger^naiJ,  or  the  blunt  end  of  the  aneurism  needle,  U.'fon* 
the  li^ratuiY'  is  passed  round  the  artery;  care  must  be  taken  also  not  to  put  tbt 
vessel  too  much  on  the  stretch  in  applying  tlie  ligature,  lest  the  ilio-lumbir 
artery  Vie  ruptured.  Tliere  is  little  risk  of  including  the  ureter  which  crosses  the 
artery  inienially  as  it  always  adheres  tirmly  to  the  i^Titoneum  and  is  pnshed 
nn  one  side  with  it.  As  the  length  of  the  artery  varies  much,  usually  rangu 
iK'tween  one  and  two  inchen,  and  as  when  it  is  $hort  it  hits  a  tenden 
be  plafH'd  deeply  in  the  pelvjs,  it  wcaild,  I  think,  he  mon*  prudent,  and 
less  chance  of  secondary  hicmorrhage,  for  the  Surgeon  to  ligatun.'  the 
trunk. 

The  transperitoneal  method  is  likely  to  be  the  only  one  employed  in  futare 
ft»L«e&,  and  tht*  ste|Mi  are  the  same  us  for  ligaturt*  of  the  common  iliac  (p,  tWi))^ 
It  luis  hitlierto  bwn  put  in  practice  at  least  four  times.  In  the  fn-iit  c«ir, 
l>ennis  op«jn*'d  the  abdomen  and  applied  a  catgut  ligature  to  each  intertuil 
iliac  artery  in  a  c^ise  of  double  gluteal  aneurism*  Thr  intcHtines  were  hetdi 
♦me  side  by  warm  sjximges  and  cloths*  and  the  arteries  easily  exposed 
dividing  the  peritoneum  covering  lhem»  The  operation  lasted  about  30 
minutei.  The  patient,  a  femak\  itever  completely  rallitHi  fnan  the  opemtiofi^ 
and  ilicil  on  the  fc»urth  ihiy  from  sup|iression  of  urinij.  There  was  no 
fieritonitis,     [n  H  1  ]  ense.  Chew  opeuwl  the  abdomen  in  the  line  of  tlii» 

usual  iurifiion  U^v  of  the  internal  iliac,  and  the  patient,  a  negro  ai^^d  46, 

rapidly  ri^covercd.  In  the  third  case.  Dennis  successfully  tied  the  afteiy,. 
opemug  the  abdomen  in  the  linea  allia.  In  a  fourth  <*aae  Tn^ven  tied  the 
arterjr  wttli  succesK  in  a  cast*  of  \as«*ular  tumour  of  the  hutttx'k.  Thi^  patbtit 
vam  fi  Ik  '  n«  and  the  artery  waa  readied  through  a  median  it: 

t»elow  iK 
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Aneurisms  of  the  Uiigh  ar*?  much  rarer  than  those  affecting  the  gmin,  bat 
in  the  ham  are  n^atively  much  more  common.    Thna  out  of  6*V1 
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of  anrnmsm  recorded  in  the  British  medical  journals  of  the  present  century, 
Crisp  has  found  that  137  affected  the  popliteal,  and  only  ^^i  the  femoral 
artery.  Of  these  66,  45  were  situated  either  in  the  groin  or  upper  part  of  the 
thigb,  and  21  only  were  truly  femoral  or  femoro-popliteal.  The  reason  of  this 
dilFerenoe  in  the  frequency  of  the  occurrence  of  aneurism  in  different  parts  of 
the  veflsel,  may  be  accounted  for  by  its  anatomical  relations.  In  looking  at 
the  main  artery  of  the  lower  extremity,  in  its  course  from  Ponpart's  ligament 
to  where  it  terminates  in  the  anterior  and  posterior  tibials,  we  see  that  it  may 
be  divided  in  relation  to  the  muscular  masses  that  surround  it^  into  three 
principal  portions  :  1.  That  which  is  situated  between  Poupart's  ligament  and 
the  inner  margin  of  the  sartorius,  and  which  may  be  considered  inguinal ;  2. 
That  which  intervenes  between  this  point  and  the  aperture  in  the  adductor 
tendon,  and  which  may  be  considered  femoral ;  and,  8.  That  division  of  the 
veasel  which  corresponds  to  the  ham,  and  which  may  be  considered  popliteaL 
Of  these  three  divisions,  the  first  and  last  are  comparatively  superfiotal,  and, 
being  unsupported  by  muscle,  readily  expand  ;  while  the  central  portion  of 
the  artery  is  closely  surrounded  on  all  sides  by  muscular  masses,  and  is  very 
unlikely  to  be  dilated  into  an  aneurismal  tumour.  We  find  also  that  the 
inguinal  portion  of  the  vessel  is  closely  and  firmly  invested  by  a  dense  and 
resistant  fibro-areolar  sheath,  and  is  well  supported  by  the  fascia  lata  ;  whilst 
in  the  popliteal  space  the  artery  is  surrounded  merely  by  the  ordinary  areolar 
sheath,  and  receives  no  aponearotic  support.  This 
difference  in  the  connexions  of  these  two  parts 
of  the  vessel  may,  to  a  certain  extent,  explain  the 
greater  frequency  of  aneurism  in  the  ham  than  in 
the  upper  part  of  the  thigh.  Lastly,  the  constant 
movements  of  the  knee-joint  doubtless  favour  the 
occurrence  of  aneurism  of  the  popliteal  artery. 

A5EURISM  OF  THE  DeEP  FeMORAL  ArTERY  is 

extremely  rare  ;  indeed,  I  am  acfjuainted  with  only 

ax  cases.    One  of  these  occurred  in  a  young  man 

under  my  care  in  University  College  Hospital  in 

1870.      There  was  a  large   tumour  at  the  upper 

part  of  the  thigh,  over  which  lay  the  superficial 

fem(»td  artery,  pulsating  freely.     The  disease  was 

cured   by  compression    of    the  common  femoral 

artery,  hydrate  of  chloral  being  given  to  relieve 

ptiu.  Another  case  is  recorded  by  Bryant  as  having 

occurred  in  the  practice  of  Cock  at  Guy's  Hospital. 

The  aneurism  was  situated  at  the  origin  of   the 

deep  femoral  artery  ;   the  external  iliac  was  tied, 

hut  the  patient  died  nine  weeks  after  the  operation. 

Fig.  408   is  taken  from   a  patient  who  died   of 

pneumonia  shortly  after  admission  into  University 

College   Hospital.       On  examination   after  death,   a  large   tumour  of   the 

thijrh,  which   had    not    been    very  closely  examined    during    life,   proved 

to  be  a  false   aneurism   apparently  arising  from  rupture  of  a  perforating 

arten-,  most  probably  the  consequence  of  embolism  (Univ.  Coll.  Museum, 

1274).    Two  cases  are  recorded  by  P.  Marshall  and  J.  Watson.    Another 

has  oGcuned  under  the  care  of  C.    H.   Golding-Bird.    The  tumour  had 


Vig.  41>8.— False  Anf^iirisiii  of  a 
Perforating  Art«*ry. 

1.  Coiiiiiiuii  Femoral. 
±  Superfli'ial  F«*inoral. 
:J.  Deep  Femoral. 
4.  Aneurism,  cut  oiien. 
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lieen  iiotioed  for  thi*ee  months  and  had  lK*cn  rapidly  extendtup  for 
five  weeks.  It  filled  the  fmnt  and  inoer  side  of  the  upper  tliird 
of  the  thigh,  and  extended  for  three  inches  into  the  iliac  fossa.  The  externa! 
iliac  and  comaion  femorHl  were  pushed  inwards  two  inches.  The  external 
diac  was  tied  but  the  patient  died  on  the  fifth  day  of  )meunionia.  In  the  ca»e 
which  was  under  my  care  in  the  Hospitiil,  the  disease  was  recog^nixed  hy  tl»e 
roilnwia^  signs,  which  are  characteristic  of  it  t  1.  A  large  tumour  extended 
from  three  inches  below  Poupurt's  ligiiment  to  tlie  middle  of  the  thigh,  miffing 
and  slightly  separating  the  adductor  muscles  and  the  rct'tus  femoriii.  2.  All 
Lhe  ordinary  anenrismal  signs  were  present  in  this  tnmonr — the  moat  marked 
l)eing  a  pecniiarly  loud  and  harsh  hruit,  and  a  dry  forcible  thrill.  JS»  The 
*^u|jerficial  femoral  art*?ry  could  be  felt  running  over  the  anterior  and  inner 
}i8f>ect  of  the  tumour,  but  distinct  from  it.  4,  The  pulsauon  in  the  popliteal 
mid  its  divisions  was  normal.  fi.  All  the  aneuriHmnl  sigmi  ceased  on 
wmprcesing  tlie  common  femond  artery,  and  returned  on  removing  the 
pressure. 

The  only  disease  with  which  an  aneurism  of  the  deep  femoral  artery  can 
readily  be  confounded  is  pulsating  sarcoma  of  the  femur.  The  diagnosis  from 
this  must  be  left  to  the  surgical  tact  of  the  practitioner. 

In  the  Treatment  of  these  aneurisms,  the  Surgeon  has  the  choice  of  three 
mcthirtU  :  viz,»  (•omj^ression  in  the  groin,  and  ligature  *>f  the  external  iliac,  or 
of  the  common  ftnioral,  Jf  the  common  femoral  ever  should  l)e  ligatured  for 
aneurism,  this  appears  fo  me  to  be  tlie  case  best  suited  for  it.  But  the  choiiT 
lK!tween  the  ligature  of  this  arteiy  or  of  the  external  iliac  must  in  a  great 
nieafiure  dejR*ud  npim  the  Snrgeon^s  judgment  as  U»  the  relative  ex|MNliency 
of  either  opt»ratiini,  and  on  the  height  to  which  the  aneurism  extends  np  the 
i^'oin.  But  neither  artery  should  be  ligatured  until  compreHsion  has  lieea 
fairly  tried  and  ha*  failed.  This  may  be  done  digitally  or  by  Cart4?'g  instru- 
ment, where  the  artery  passes  over  the  brim  of  the  pelvis.  It  i«  espcH;ial)y 
likely  to  succeed  in  aneurism  of  the  profunda,  owinjr  to  the  -'  of  th» 

trunk  and  the  way  in  which  it  breaks  up  into  many  anastoii.  anchea. 

Hence  there  is  not  a  free  current  of  IiIockI  passing  from  one  large  vessel  of 
entiy  to  another  of  exit«  but,  as  it  is  broken  u|>  and  has  to  filter  out  thmngh 
a  number  of  minor  vessels,  its  coagulation  may  i-eadily  be  brought  abont.  In 
the  cast*  treated  by  me,  conjpression  eifecrted  a  cure  in  twenty-four  houra, 
though  the  aneurism  was  very  large  aiid  active, 

AN'KUiUSM8  OF  THK   SUPERFIOIAL    FKMrin.\l.  ANf*    PopUTKAI,    ARTERIM. — 

These  oc^ur  commonly  about  the  middle  |^>eriod  of  life,  and  are  almoit 
invariably  met  with  in  males^  being  at  least  twenty  times  more  frequent  in 
ihem  than  in  women.  Both  sides  ai-e  affected  with  equal  frequency,  and 
oooaKionally  at  the  s:ime  time,  .\ccording  to  Crisp,  ffailohi  would  appear 
to  be  more  lial)le  to  this  variety  of  the  disease  than  any  other  class.  These 
aneurisms  are  most  frequently  «ac*culate<l  ;  in  the  iMim  rlnv  un-  jiluuv^ 
in  the  thigh  they  are  gometimes  tubular. 

SympUmu. — The    symptoms    of    Femoral   Aneurism     i 
[ir'CuUar  :    the  tumour  usually  eniargin^^  with  considerable  i,.| 
the  characteristic  ^i I irtis  of  the  discjise,  and  assuming  a  more  or  I 
ovoid  ?<^bape«     Popliteal  Aneiuiaiit  tisually  commences  with  stitlu  ..    ,..,;! 
good  deal  of  parn  about  tlie  ham  and  knee,  which  I  have  more  than  once 
mistaken  for  rlieumatism ;   in  fact,  so  commonly  doea  thi^  bappon  dia 
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Soigeon  should  never  fail  to  pass  his  hand  behind  and  examine  the  ham  in 
every  case  of  persistent  "  rheumatic "  pain  in  the  knee.  There  is  also  a 
difficulty  in  straightening  the  limb,  which  is  generally  kept  semi-flexed. 
The  tumonr  increases  usually  with  great  rapidity,  and  has  a  tendency  to 
become  diffused ;  these  conditions  will,  however,  materially  depend  on  the 
side  of  the  artery  from  which  it  springs.  When  it  arises  from  the  anterior 
aspect,  next  the  bone,  it  increases  slowly,  being  compressed  by  the  firm 
jtniciures  before  it.  In  this  case,  however,  there  is  the  great  danger  that,  by 
its  pressure  upon  the  bones  and  knee,  it  may  give  rise  to  caries  and  destruction 
of  die  joint.  When  it  springs  from  the  posterior  part  of  the  artery,  where  it 
is  uncompressed,  it  increases  rapidly,  and  may  speedily  become  diffuse.  The 
diffusion  of  an  aneurism  in  this  situation  may  take  place  in  two  directions.  If 
it  be  femoro-popliteal,  it  may  give  way  into  the  general  areolar  tissue  of  the 
thigh,  the  blood  diffusing  itself  as  high  perhaps  as  Scarpa's  triangle.  When 
it  is  confined  to  the  ham,  it  may  give  way  either  under  the  integuments  and 
into  the  superficial  structures  of  the  limb,  or  else  under  the  deep  fascia  of  the 
leg.  where  it  will  compress  the  posterior  tibial  nerve  and  artery.  In  all  cases, 
tkr  diffasion  of  popliteal  aneurism  is  likely  to  be  followed  by  gangrene. 

BJagnosui. — The  diagnosis  of  popliteal  aneurism  has  to  be  made  from 
ehrouic  abscess,  from  bursal  enlargements,  and  from  solid  tumours.  In 
diitinffuishing  it  from  chronic  abscess  no  serious  difficulty  will  be  experienced  ; 
but  it  may  happen  that,  when  an  aneurism  has  suppurated,  considerable 
filBculty  may  arise  in  determining  its  true  nature — whether  it  be  merely  an 
i  or  not.  On  such  cases  as  these,  the  state  of  the  circulation  in  the  lower 
pwt  of  the  limb  will  throw  much  light.  Bursal  tumours,  often  of  large  size 
I  Mid  mnltilocnlar,  are  not  unfrequently  met  with  in  the  ham  ;  but  I  have  never 
I  foond  any  great  difficulty  in  determining  their  true  nature — their  elasticity 
ind  roundness,  together  with  their  mobility  and  want  of  puUation,  being 
■fficiently  indicative  of  their  character.  The  most  serious  difficulty  may  arise 
from  confounding  consolidated  aneurisms  of  the  ham  .with  solid  tumours,  of  a 
areomatoos  character,  springing  from  the  tibia  and  femur ;  and  I  have  known 
floe  case  of  aneurism  in  this  condition,  in  which  amputation  was  performed  on 
^sippofiition  of  its  being  a  solid  tumour  (Fig.  451). 

b. — The  treatment  of  femoral  and  popliteal  aneurism  may  be  con- 
l  abided  either  by  compression  or  by  ligature  of  the  vessel  leading  to  the  sac. 
lii  i  general  mle,  for  the  reasons  already  stated,  compression  should  be 
lOipkkTed  in  preference  to  ligature  :  but  cases  do  arise  in  which,  from  the 
[fcihre  of  compression,  or  foe  other  reasons,  it  becomes  necessary  to  ligature 
I  fte  femoral  artery. 

The  Treatment  by  CompreMUon  is  peculiarly  applicable  to  these  aneurisms, 
1  indeed  it  is  for  them  that  it  has  chiefly  been  employed.  I  need,  therefore, 
r  uthing  special  about  them  here,  but  would  refer  the  reader  to  Chapter 
'~I,  page  134,  for  a  description  of  the  subject. 

of  the  knee,  which  may  be  considered  a  modification  of  com- 

,  is  applicable  to  these  cases  also,  either  alone  or  in  combination  with 

don  of  the  main  trunk.     It  is  peculiarly  applicable  in  those  cases  in 

I  the  aneurism  is  situate  entirely  in  the  ham  (see  p.  145). 

liKteze  of  tlie  Common  Femoral. — In  looking  at  the  femoral  artery 

\w^  at  first  be  supposed  that  the  common  trunk,  situated  superficially 

i  Ponpart's  ligament  and  the  origin  of  the  profunda,  would  be  the  moftt 
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oonvenient  sitaation  for  the  application  of  the  ligatun; ;  but  experience  hiis 
Rhown  that  deligation  uf  the  vussrl  here  ii*  hy  uo  means  a  snccessfiil  opcnition, 
e«i)eciaUy  when  nntlertaken  for  aneurism.  This  arisess  from  the  i^hortness  of 
the  trunk  rendering;  it  neeeesary  to  tic  the  arter)*  in  cIo«e  proximity  to  the 
colliiteml  branch  tbnt  wifl  oonetitnti'  the  most  direct  and  immediate  at^^nt  in 
the  anastomosing  supply* — viz.,  the  deep  femoral,  so  that  the  internal  coagQlum 
would  not  readily  form.  In  addition  to  this,  a  number  of  »mall  inguinal 
hraucheii,  the  !iu])erlii'ial  epi^tric  and  circamflex  iliac,  the  superior  iind 
inferior  cxtermil  pudic,  and  very  commonly  one  of  the  circumflex  arterieai  of 
the  thi^h,  more  oapecially  the  internal,  arise  from  the  common  trunk  in  it* 
short  course  ;  and  these  vessels,  though  small  in  size,  constitute  a  source  of 
threat  ombarmBsmeut  t^)  the  Surgeon  during  the  opemtion  ;  for,  if  woutuhnl 
near  their  origin,  they  bleed  furiously,  and  are  a  cause  of  subse^juent  danger, 
by  interfering  with  the  pro|>er  plugging  of  the  Te«seL  Tho  Ifgature  i»f  tJie 
common  femoral  has,  liowevcr,  had  several  advocates,  more  particularly  in 
Ireland,  where  the  ojicration  has  been  done  nine  times,  for  wound  and 
aneurisra,  with  six  recoveries  and  three  deaths.  The  suecessfid  cases  were  m 
follows:  Porter,  sen.,  three  ;  G,  H-  Porter,  one  ;  Smyly,  one:  Mm^naroanw 
one.  In  the  American  War,  however,  the  operation  is  reported  to  have  \mm 
performefl  in  eighteen  eases  with  only  four  recoveries  ;  and  Biirwell  stut<-*s  that 
out  of  thirty-one  cases  in  which  the  artery  was  tiwi  for  aneurism,  h«emorrhatr»' 
occurred  in  eighteen,  and  of  these  twelve  died. 

The  vessel  may  be  reached  by  a  vertical  or  a  transverse  incision  :  of  these 
the  former  is  preferable.  The  incision  commences  at  Poupart's  ligament,  at  a 
point  midway  between  the  symphysis  pubis  and  the  anterior  superior  Iliac  spine, 
and  ift  curried  downwards  in  the  line  of  the  artery  for  about  two  inches;  thi- 
skin,  fat,  and  su|jerficml  fascia  are  divided,  and  the  lymphatic  glands  n'moVf>d 
or  turned  on  one  side.  The  fascia  lata  is  then  divided,  and  the  crural  sheath 
exposed.  This  must  carefully  be  opened  over  the  artery, and  the  needle  passed 
from  the  inner  Hide.  The  femoral  vein  lies  to  the  inner  side,  and  the  anterior 
crural  nerve  a  shi»rt  distance  away  on  the  other  side.  The  origin  id  the 
branches  is  very  uncertain  ;  the  Surgeon  mast  select  that  |mrt  of  the  v»!i«i4 
for  ligature  which  is  most  distant  from  any  branch* 

Thr  statistics  of  this  operation  are  so  unfavourable,  L'specialiy  when  per- 
formed for  aneurism,  and  sei*oudary  haemorrhage  has  been  so  fh?qnent  and 
fatal  an  <^*currenc*%  that  I  do  not  think  it  advisable  to  liavc  rccounse  t<»  this 
operation  in  prefereoue  to  ligaturtt  of  the  external  iliac  :  and  it  may  be  laid 
down  as  H  rule  in  surgery,  that  in  all  those  cases  of  aneurism  that  are  situated 
above  the  middle  of  the  thigh,  in  which  compression  has  fiiiled  and  suJTicieiit 
apace  does  Tiot  intervene  Ixitween  the  origin  of  the  deep  femoral  and  the  upper 
part  of  the  sac  for  the  application  of  a  ligature  to  the  supttrfieial  femoml,  tb»» 
etiernal  tlinc  short  Id  be*  tied,  ] 

Ligature  of  the  Superficial  FemoraL — ^The  su))eriicial  femoral  artery. ' 
in  its  course  from  the  origin  of  the  paifuiida  to  the  aperture  m  the  tendon 
of  the  adductor  nmgirns,  is  divided  by  tlie  sartorios  into  two  pf^rtions  of 
unapial  length,  which  have  dilTerent  relations  to  neighbouring  .ttmcturei. 
The  uppi*r  division  of  the  artery,  which  li<*  ab«»ve  the  inner  margin  of  the 
muscle,  is  of  most  interest  to  the  Snrgeon,  m  it  is  in  this  part  of  ita  conm^ 
that  it  is  invariably  ligatund  in  casc8  of  aneurism.  It  is  true  that  John 
Hunter,  in  the  ojienition  which  he  introiluced  for  [M)pliteal  aneoi^ism,  expo^^ed 
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mnd  tied  the  yessel  in  the  middle  third  of  the  thigh  ;  but  his  example  had 
not  been  followed  bj  modem  Surgeons,  on  account  of  the  far  greater  difficulty 
in  retching  the  yesael  here  than  in  the  first  part  of  its  course.  The  super- 
ficial femoral,  where  it  lies  in  Scarpa's  triangle,  being  covered  merely  by  the 
integoment,  the  superficial  fiiscia  and  the  fascia  lata,  may  be  reached  by  as 
simple  an  operation  as  any  that  the  Surgeon  has  to  perform  for  the  ligature 
of  the  larger  veesels.  The  line  to  the  artery  is  taken  as  follows  :  The  leg  is 
flexed  and  the  thigh  rotated  outwards.  The  Surgeon  marks  a  point  exactly 
midway  between  the  anterior  superior  spine  of  the  ilium  and  the  symphysis 
pobis.  From  this  he  draws  a  line  to  the  most  prominent  part  of  the  inner 
condyle  of  the  femur.  The  point  selected  for  tying  the  artery  must  be  about 
five  inches  below  Poupart's  ligament,  as  the  ligature  will  then  be  at  a  safe 
distance  from   the  profunda,  the  lowest  recorded  point  of  origin  of  that 


Fig.  499.— Ligature  of  the  Superficial  Femoral  Artery. 

Tesiel  being  four  inches  below  the  ligament.  The  incision  (Fig.  499)  is  made 
tn  the  line  above  indicated,  and  should  be  from  three  to  six  inches  in  length, 
ioeording  to  the  amount  of  subcutaneous  fat.  It  must  be  so  arranged  that 
the  point  selected  for  the  application  of  the  ligature  shall  be  in  the  middle  of 
iu  kngth.  The  skin  and  superficial  fascia  having  been  divided,  the  fascia 
lata  is  exposed  and  opened  to  the  same  extent  as  the  incision  in  the  integu- 
ments ;  the  muscular  fibres  of  the  sartorius  now  come  into  view.  If  the 
incision  have  been  made  too  far  inwards,  it  is  possible  that  the  adductor  longus 
may  be  exposed  instead  of  the  sartorius;  the  error  is  readily  recognized  by 
ofaserving  the  direction  of  the  fibres,  those  of  the  adductor  being  downwards 
and  outwards,  and  those  of  the  sartorius  downwards  and  inwards.  The  edges 
of  the  wound  in  the  fascia  being  held  apart  with  blunt  hooks,  the  sartorius 
is  seised  in  the  forceps  and  drawn  outwards,  the  fibres  of  the  areolar  tissue 

VOL.  II.  * 
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sorrounding  it  being  touched  uith  the  edge  of  the  ecalpl,  if  necjewary,  QDtil 
its  iDner  etljje  comes  into  view.     If  the  operation  be  performed  a  little  higher 
than  usaaU  or  if  the  sartorius  be  feebly  developed,  its  inner  edge  may  come 
into  view  as  soon  as  the  fascia  lata  is  divided.     The  edge  having  been  foand, 
the  musole  must  be  turned  outwards  and  held  on  one  side  with  a  copper 
spatula.     A  little  loose  areolar  tissue  must  then  be  cleared  away  from  beneath 
it  with  the  liandlc  of  the  scalpel,  and  the  sheath  of  the  veoiels  comes  clearly 
iutu  view.     If  the  internal  eutimeous  nerve  be  seen  it  should  lie  drawn  aatde, 
but  its  division  is  a  matter  of  small  importance  ;    the  internal  saphenous 
nerve  lies  some  distance  to  the  outer  side  of  the  artery.     The  sheath  must  be 
tmutiously  oj>ened,  a  smal!  hole  being  made  in  it  as  in  the  diagram  (Fig.  500). 
It  must  be  rememben^d  that  after  the  fascial  sheath  common  tu  the  artery  and 
vein  has  been  opened,  there  is  still  the  proper  sheath 
of  the  artery  to  be  divided  befoR*  the  trgature  can  \m 
safely  passed.      The  vein  lies  beneath  the  artery,  and 
consequently  the  needle  may  be  pas^t-d  from  the  inner 
or  outer  side  indifferf*ntly  ;  it  should  l>e  pissed  unarmed, 
and  then  be   threaded  and   withdrawn.      Usually*  no 
nen^e  is  seen  during  the  u[>cration,  but  the  internal 
snphenous  occasionally  comes  into  view,  and  must  be 
avoided.     After  the  operation  a  drainage-tube  should  be 
inserted  in  such  a  way  that  its  end  shidi  lie  l^eneath  the 
sartc>riu9,  and  the  wound  is  ch^seil  with  sutures*     The 
limb  is  then  semiflexed,  somewhat  raised^  and  laid  cm 
its  outer  side   and  wrapped  in  soft  flannel   or  mttoo 
wool.      The  sever©  pain  whieli  is  nsimlly  complained 
of  about  the  knee  alU*r  tlie  operutiun  rauy  be  reliered 
by  a  full  dose  of  opium* 
In  this  operation  there  are  several  points  of  considemble  importance  thai  ] 
rVeqnire  special  attention  :   1*  The  incision  should  be  made  dinnnly  m  the 
Ti]|lliding  line  of  the  artery.     2.  In  cutting  down  upcm  the  artery,  the  saphenoas 
vein  should  l)e  avoided,  by  taking  care  not  to  make  the  incision  too  far  in* 
wwrds.     Any  pumllcl  vend  us  branch   that  may  be  met  with  must  l»e  drawn  on 
one  side.     8.  Afler  the  sheath  has  been  opened,  it  will  sometimes  !«  found] 
that  a  rather  large  muscular  branch  is  given  oflF  from  the  artery  at  al>out  the  I 
part  where  it  was  intended  to  ligature  it ;  if  so,  this  must  be  carefully  avoided*] 
as  well  as  any  Hmull  veins  tliat  cross  the  main  truuk  in  this  situntif»n,     4,  The 
ligature  should  not  be  applitjd  less  than  four  inrhe**  below  Poupart's  ligament^ 
fo  that  sudicieut  space  may  inti?rvene  lietwcen  the  origin  of  the  deep  ft^mornl, 
which  is  .usually  from  one  or  two  inches  below  the  ligament,  and  the  point 
deligated,  to  admit  of  the  formation  of  a  pro|>er  coagnlum  in  the  v<3»ch     It 
has,  however,  hapjK'ued  that  the  ligature  ha**  l>een  f>laiM*d  within  thn'c-<jaarters 
of  an  inch  of  the  origin  of  the  deep  fern o ml,  without  any  injnrions  conae- 
qiicneea  resulting,     Ik  The  greatest  care  must  lie  tnki^n  not  to  wound  the) 
femoral  vein,  whicli  lies  Ix^hind  the  artery  in  the  sitnation  in  which  a  HgatnrHJ 
it  nsually  applied.     If  the  vessel  is  tied  a  little  higher  than  nsuaU  the  Tein 
will  be  towards  the  inner  side,  and  then  the  needle  must  be  passed  from  within 
ontwarda.      Wounding   the  vein  ia  best  avoided   by  p^*J1criy  cleaning   lh«j 
artery  :  the  white  external  coat  must  be  thomui^hly  rxjiosi'd,  and  while  tbft'j 
needle  is  being  pas^d  the  sheath  should  be  put  thoroughly  on  the  stretch*  \im\ 
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Surgeon  holding  the  edge  of  the  opening  on  the  side  from  which  he  is  passine 
the  needle,  while  the  assistant  catches  the  opposite  side  in  a  pair  of  forceps  and 
drawB  gentij  npon  it.  In  passing  the  needle,  its  end  should  be  kept  very 
dose  to  the  artery,  and  made  to  circle  round  it.  The  vein  is  generally  per- 
forated by  dipping  the  needle  too  deeply  and  losing  the  contact  between  it 
and  the  artery.  When  the  needle  is  brought  up  on  the  outer  side  of  the 
•rtefj,  a  snciall  portion  of  the  sheath  is  sometimes  pushed  up  by  it ;  this  must 
be  torn  by  pinching  it  with  the  forceps,  when  the  needle  may  be  carried  round 
thevesBel. 

CoUaieral  Circulation. — After  ligature  of  the  common  femoral  this  is  carried 
on  by  the  anastomoses  of  internal  pudic  with  external  pudic  branches  of 
femoral ;  gluteal  and  circumflex  iliac  with  external  circumflex  ;  obturator 
with  internal  circumflex ;  sciatic  with  internal  circumflex  and  perforating 
brmnches  of  the  profunda.  After  ligature  of  the  superficial  femoral  the  collateral 
cuncolation  is  through  the  anastomoses  of  the  external  circumflex  with  the 
aiticolar  branches  of  the  popliteal,  and  by  a  series  of  communications  between 
sciatic,  internal  circumflex,  perforating  arteries,  and  articular  branches  of 
popliteal.  The  comes  nervi  ischiadici  may  take  an  important  share  in  the 
ooUateml  supply. 

>— idtg. — Ligature  of  the  femoral  artery  for  popliteal   aneurism  is  an 
operation  that  has  so  frequently  been  performed,  that  Surgeons  seldom  think 
of  recording  cases  of  this  description,  unless  they  present  unusual  complica- 
tions  or  aeqnclse  ;  hence,  but  little  importance  can  be  attached  to  any  statis- 
tical dednctions  from  reported  cases  as  to  the  fatality  of  this  operation. 
ilthoagh  they  may  serve  as  a  rough  estimate  of  the  proportion  maintained 
between   the  different  accidents,  such  as  haemorrhage,  gangrene,  &c.,  that 
follow  it.     That  the  ligature  of  the  femoral  artery  is  attended  with  more 
socceffi  than  that  of  any  of  the  other  large  trunks,  can  admit  of  no  doubt. 
This  is  not  only  in  accordance  with  the  general  experience  of  Surgeons,  but 
H  confirmed  by  the  statistics  of  published  cases,  even  without  making  allow- 
inoe  for  the  probability  of  more  of  the  unsuccessful  than  of  the  successful 
having  been  recorded.     Thus  of  110  cases,  collected  by  Crisp,  in  which  the 
femoral  artery  had  been  ligatured  for  popliteal   aneurism,  only   twelve  are 
reported  to  have  died  :  amongst  these,  four  deaths  were  caused  by  secondary 
bsmorrhai^e,  three  by  gangrene,  and  the  others  by  phlebitis,  tetanus,  chest 
disease,  &c.     Higher  rates  of  mortality  are,  however,  given  by  other  authors  : 
thm,  Xorris  states  that  nearly  one  in  four  die  after  this  operation  ;  Hutchin- 
lon  finds  that  of  thirty-three  cases  operated  on  in  London,  ten  were  fatal,  five 
deaths  resulting  from  gangrene.      Holmes's  statistics,  which  are  extremely 
T&hiable  as  being  collected  directly  from  hospitals  and  not  from  published 
cases,  show  very   favourable  results.      Of  eighty-seven   ctises  in  which  the 
operation  was  performed  for  femoral  or  popliteal  aneurism,  thirteen  died,  and 
in  three  the  operation  failed  to  cure  the  disease.     Gangrene  occurred  twice, 
and  snpj)uration  of  the  sac  not  once.     Of  the  deaths,  one  was  from  small-pox, 
two  fmm  wound  of  the  vein  and  phlebitis,  three  from  pyaemia,  one  from 
gangrene  and  amputation,  one  from  disease  of  the  kidneys,  and  the  rest  from 
van'ons  other  causes.     Barwell  has  collected  also  from  hospital  reports  67  cases 
occnrrinjr  in  the  ten  years  1870  to  1879  inclusive.     Of  these  ten  died.    Most 
of  the  deaths  occurred,  however,  in  the  first  half  of  this  period,  in  which 
Zt  cases  were  operated  on,  with  7  deaths  and  2  amputations :  while  in  the 
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eeuoud  half,  oat  of  35  cases  there  were  3  deaths  and  no  ampuUtiouB,     Barvell 
has  also  contrasted  the  results  with  reference  to  the  Tariotui  materials  used  %a 
ligatures.     He  finds  that  in  1^  cases  silk  was  used  ^  of  these  3  died«  1  of 
rupture  of  an  aneurism  at  the  site  of  ligature,  1  of  secondarj  hsBmorrhage,  and 
1   of  pjsemia,  and  in  1  case  the  aneurism  relapsed.     In  27  cases  catgut  was 
used;    of  theswj  tJ  died  and  3  relapsed.     Of  the  deaths,  1  arose  from  cauaes     'j 
unconnected  with  the  op>eratiou,  2  were  due  to  secondary  hsemorrhaire,  and  2  S 
occurred  after  retying  for  rekpse  or  aneurism  at  the  site  of  ligature.     In  4  " 
caaes   the   ox-aorla  ligature  was  used  suecessfnlly.      The  catgut  used   some 
years  ago  was  somewhat  uncertain  in  it8  quality,  and  in  one  of  the  eases  in , 
which   secondary  hEcmurrhatiie   occurred,  it  was  applied  without  antiseptic  j 
precautions,  and  consequentiy  difTered  bnt  little  from  the  old  silk  ligature  inl 
its  properties.     It  remains  to  be  determined  wliat  form  of  ligature  gives  tlial 
best   results — wliether   catgut  prepared  according  to  the  later  methods  (sect! 
Vol.  L,  p.  440),  carbolized  silk,  or  the  ox-aorta,  applied  in  such  a  way  as  notj 
to  divide  the  inner  and  middle  coats.     There  is  little  doubt  that   the    low! 
death-rate  of  the  later  period  is  due  to  imprc^vemeut  in  the  ligature  and  in 
the  after-treutment  of  the  wuuud,  and  there  is  every  i-eiiison  tu  ho[>e  tlmt  iij 
will  at  least  be  maintained,  and  probubly  further  reduced. 

Accidents.— 'Wouxid  of  the  Femoral  Vein  lh  without  doubt  the 
serious  accident  that  can  hapi)en   in   the  <jf>eri4tion  for  ligature  of  the 
ficial  femoral  artery,  and  is  one  of  which  there  is  especial  risk  when  it  id 
undertaken  for  aneurism,  as  the  sheath  of  the  vessels  is  often  thickenod 
indurated   by  chronic  inflammation  extending  upwards  from  thi^  sac.     Th<^j 
accident  is  l>e8t  avoided  by  thoniutrhly  exposing  the  external  coat  of  the  i 
before  attempting  to  use  the  needle,  which,  as  ahvady  recommended,  sbouM 
be  passed  unarmed  and  without  the  employment  of  force.    There  are  but  fe« 
cases  on  i*ecord  in  which  the  patient  has  survived  this  accident,  death  usnatlj 
n^ulting  from  septic  phlebitis  or  from   gangrene,     Tlie  cause  uf  the  f»tal] 
rcstdt   was   first   i>ointed  out   by    Hadwen.     He  sliowed  that   in   wound  of 
the  Tein  the  vessel  is   transfixed  by  the  needle,  s*:*   that    when    the  tbretd 
is  tied   a   segment   of  the  wall   is  included  with  the  artery  in  the   noofe* 
a   portion  of  the  ligature  thus  lying  actually  in  the   lumen    of  the    vein* 
Ujjon  the  foreign  l>ody  the  blood  neoessanly  coagulates^  and  a  clot  forma, 
obliterating  the  vein  above  and  below  the  injured  spot.     In  former  timea, 
when  silk  ligatures  were  use<l,  the  code  of  which  hung  out  of  the  wuund,  th^ 
thread  always  became  more  or  less  impregnated  with  dccompoeiQg  amtter^  and 
thus  septic  changes  were  set  up  in  the  clot,  leading  to  spreidiDg  phlcbitiii* 
disintegration  of  the  clot  and  fatal  septic  embolism.     Even  if  the  patient 
escapes  thig  danger,  the    simultaneous  obliteration   of   the   art4?ry  and  vein 
almctist  invariably  s<:»  far  imf»edes  the  circulation  as  to  caustt  gangR-ne.    ftuidtHl 
by  this  view,  the  treatment  becomes  <^bviou8.     It  consists  in  n'UH 
ligature  at  once,  and  thus  converting  the  wound  into  a  simple  panctn> 
vessel  which  readily  he4ils*    The  Surgeon  should,  therefore,  aa  soon  as  the 
accident  is  perceived,  withdraw  the  ligature,  and,  opening  the  sheath  about 
half*an*inch  higher  up,  re-apply  it  to  the  artery   there.     The  h^morrbig^ 
from  the  j  '  vein  rea<lily  ceusrn  on  i\w  csi. 

The  oci  f  Secondary  Hsmorrhage  ^uperflcild 

femoral  ia  a  troublesome  accident,  and  one  in  which  the  ft^geon,  to  use 
Ferguaacm^e  expression,  *'  will  moat  aasuredty  find  himself  in   an   eveutfoL 
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dOemma  ;'^  and  in  which  ifc  is  necessary  that  his  line  of  action  should  have 
been  well  considered  beforehand,  as  he  may  not  have  much  time  to  spare  for 
reflection  when  the  emergency  occurs.  In  cases  of  this  kind  four  lines  of 
treatment  present  themselves,  viz.  :  ligature  of  the  vessel  at  a  higher  point ; 
deligation  of  the  bleeding  artery  in  the  wound ;  the  employment  of  pressure  ; 
and  ampatation  of  the  limb. 

lAgahare  of  the  superficial  femoral  at  a  higher  point,  or,  if  the  artery  have 
been  tied  too  high  for  this,  deligation  of  the  common  femoral  or  of  the 
external  iliac,  presents  itself  as  a  probable  means  of  arresting  the  haemorrhage. 
Soeh  an  operation,  however,  is  fraught  with  danger,  and  has,  I  believe,  almost 
ioTariablj  been  followed  by  gangrene.  It  might  at  first  be  supposed  that  the 
limb  woold  not  be  placed  in  a  worse  situation  after  the  ligature  of  the  external 
iliac,  whether  the  superficial  femoral  had  been  previously  tied  or  not ;  the 
anantomoaing  channels  remaining  the  same  in  either  case.  But  in  reality  it  is 
not  so  ;  for,  although  the  blood  might  find  its  way  through  the  epigastric,  the 
cifcomflez  iliac,  the  gluteal,  and  sciatic  arteries,  into  the  common  femoral  and 
the  branches  of  the  profunda,  yet  from  this  point  the  difficulty  of  its  trans- 
mission through  the  limb  would  be  materially  increased.  If  the  superficial 
femoral  he  open,  it  serves  as  a  direct  and  easy  channel  for  the  conveyance,  to 
the  veflsels  of  the  leg  and  foot,  of  the  blood  brought  by  the  anastomoses. 
But  when  the  superficial  femoral  is  tied,  this  blood  must  find  its  way  through 
a  second  chain  of  anastomosing  vessels, — those  intervening  between  the 
bfaochea  of  the  deep  femoral  and  the  articular  arteries  of  the  knee  ;  and  here 
the  real  difficulty  would  arise,  its  impulse  not  being  sufficient  to  overcome  the 
obttmction  to  its  passage  through  these  small  channels,  which  might  not 
Improbably  be  still  further  obstructed  by  the  pressure  of  the  aneurism. 
Should  the  anastomosing  circulation  be  sufficiently  free  to  maintain  the 
vitality  of  the  limb,  it  is  not  improbable  that  the  recurrent  blood  would  escape 
from  the  distal  side  of  the  ligature,  and  thus  keep  up  the  haemorrhage  exactly 
af  in  case  of  wound.  Of  14  cases  collected  by  Harrison  Cripps  in  which  the 
external  iliac  was  ligatured  for  secondary  haemorrhage  from  the  superficial 
femoral  only  2  recovered— one  after  amputation  for  resulting  gangrene  and  the 
other  after  recurrent  haemorrhage  had  been  treated  by  pressure. 

There  is  indeed  no  reason  for  departing  from  the  general  rule  to  ctit  down 
tqnm  the  bleeding  part  and  apply  a  ligature  to  it.  That  such  an  operation  is 
sorroanded  with  difficulties  cannot  be  doubted  ;  yet  none  would  present  them- 
«elve8  that  care  and  skill  might  not  overcome.  The  Surgeon  would  certainly 
have  to  cut  into  a  part  infiltrated  with  blood,  in  which  the  different  tissues 
ooold  not  readily  be  distinguished,  and  the  vessel  when  reached  would  be  found 
to  be  inflamed  and  softened  ;  yet,  by  free  dissection  above  and  below  the 
voond,  a  portion  of  it  might  at  last  be  exposed,  where  its  coats  would  hold  a 
ligature. 

Should  the  Surgeon  fail  in  his  attempts  to  secure  the  bleeding  point  an 
eodeavonr  should  be  made  to  arrest  the  bleeding  by  pressure.  This  has  also 
been  soccemfully  adopted  as  the  first  treatment  in  some  instances  :  thus  of  15 
cases  collected  by  Cripps  of  secondary  haemorrhage  from  the  femoral  treated  by 
pnasore  12  recovered. 

In  employing  this  method  a  graduated  compress  of  lint  or  compressed  sponge 
ffhonld  be  applied  to  the  wound ;  the  whole  limb  is  then  bandaged  from  the 
toea  to  the  groin,  a  second  compress  being  placed  over  Poupart's  ligament  and 
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the  graduated  ccimpress  on  the  wound  being  fixed  by  a  tounii<]uet  far  eome 
hours,  Crii>i»8  recommends  that  if  the  bleeding  recur,  the  wiiole  must  be 
re-applied*  Am/mtaiiofi  may  be  required  as  a  laat  resource,  and  should  be  per- 
formed when  I  he  other  methods  have  failed  or  when  gangrene  has  supervened* 
Gftngrene  of  the  Limb  is  perhaps  the  most  frequent  siiurce  of  danger 
after  lij^atun'  nf  the  femonil  artery  for  popliteal  aueurit^iiK  It  seldom  occuro 
ualeeB  the  tumour  he  of  considenible  magnitude,  have  Ijecome  diflusecl,  or 
otherwise  interfem  seriously  with  the  cireulation  through  the  liiDb,  I  have, 
however,  seen  it  follow  the  operation  when  the  popliteal  aneurism  was  not 
laiyer  than  an  orange  ;  but,  in  this  case,  there  was  much  rLdcina  and  conges- 
tion of  the  limb  before  the  operation  ;  aud,  on  examination  afterwards,  it  was 
found  that  the  popliteal  vein  had  been  obliterated  by  the  pressure  of  the 
tumour.  Tlie  gangi-ene  may,  in  some  cases,  be  prevented  by  the  treatment 
that  has  been  pointed  out  at  p.  911  d  seq.^  VoL  L  When  it  has  fwirly  deciared 
itself,  there  is  necessarily  no  resource  left  but  amputation,  and  this  o|ieniliou 
is  sufficiently  successful  ;  for  I  find  that  of  fourteen  cases  in  which  it  was 
done,  there  were  ten  recoveries,  and  bnt  four  deaths. 

The  Betum  of  Pulsation  in  the  Sftc  after  the  operation  for  popliteal 
aneurism  is  by  no  means  of  frecjuent  fX'currence  :  yet  it  has  been  met  with  in 
some  instances,  and  Secondary  Aneurism  also  has  been  found  in  this  situa- 
tion* The  treatment  of  this  condition  has  ahready  been  considered  at  p.  12H. 
^Ligature  of  the  Femoral  Artery  in  the  Middle  of  the  Thi^^h 
(Hunter's  Canal) *^ — The  point  at  which  Hunter  tied 
the  artery  in  his  earlier  cases  was  situated  midway 
between  the  groin  and  the  knee.  At  this  point  the 
artery  lies  in  the  angle  lormed  by  the  vastus  intemtia 
on  the  outer  side,  and  the  tendons  of  the  adductor  looguft 
and  adductor  raagnus  behind.  It  is  covered  by  a 
distinct  fascia  passing  between  these  structures,  forming 
with  them  the  space  known  as  Hunter's  canal.  The 
vein  8t  this  point  lies  to  the  outer  side  of  the  artery,  and 
the  long  saphenous  nerve  entei's  the  canal  extenial  Ui  the 
vessels  and  crosses  them  superficially.  The  sartoriua 
muscle  covers  the  fascia  closing  in  the  canal.  To  tie 
the  artery  in  this  situation,  the  limb  is  placed  in  the 
same  position  as  for  the  opemtion  in  8carpa^B  triangle, 
and  the  same  guidiug-hne  nnist  be  taken  to  find  the 
course  of  the  artery  ;  the  Incision,  however,  must  not  be 
made  in  this  line,  but  one  finger  a  breadth  internal  to  and 
parallel  to  it ;  otherwise  the  ed^e  uf  the  flartoriua  b 
easily  missed.  The  incision  must  be  from  three  to 
'••^^  '•li^rve.      f^^m*  inches  in  length,  and  its  middle  point  must  ooms 

spond  to  the  middle  of  the  thigh.  The  fascia  lata  is 
exposed,  and  opened,  and  the  sartoriua  then  comes  into  view.  Its  outer  edge 
being  found,  it  is  pushed  inwardfi,  and  held  on  one  side  witlt  a  oopfier  spatula. 
The  fascia  closiii<4  the  canal  is  then  seeu,  and  must  lie  ufieiRHl  foralxiutao  inch 
and  a  half,  tluis  c^tinising  the  sheath  of  the  vessels  ( Fig.  hw  \ ).  U  the  aaplietiuus 
nerve  is  secu»  it  must  L>e  drawn  to  one  side  with  a  blunt  hook.  The  vein  does 
not  as  a  rule  oome  into  view,  for  as  the  limb  is  tying  on  its  ouUo*  side  it  ia 
beneath  the  artery.    The  sheath  of  the  artery  is  carefully  ojiened  and  Ibe 
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needk  paaeed  from  the  outer  side,  the  same  precautions  being  taken  as  in  the 
higher  operation  to  avoid  wounding  the  vein.  The  ligature  should,  if  possible, 
be  phoed  about  one  inch  above  the  origin  of  the  anastomotic  branch.  The 
erron  that  have  to  be  guarded  against  in  this  operation,  are,  first,  operating  too 
low  down.  It  must  be  remembered  that  Hunter's  canal  is  situated  midway 
between  the  groin  and  the  knee.  Secondly,  if  the  wound  be  made  too  far 
onfc — in  the  guiding-line  of  the  artery  instead  of  a  finger's  breadth  internal 
to  it — the  outer  border  of  the  sartorius  may  be  missed,  and  the  vastus 
intemns  exposed  instead.  At  this  point  there  is  usually  an  interval  in  the 
moflcolar  fibres  of  the  muscle  that  may  be  mistaken  for  the  edge  of  the 
HTtorina.  The  error  is,  as  a  rule,  easily  recognized  by  observing  the  direction 
of  the  muscular  fibres,  those  of  the  vastus  internus  being  directed  down- 
wardB  and  outwards,  while  those  of  the  sartorius  are  nearly  vertical,  slanting 
a  tittle  inwards.  It  is  important  that  the  fescia  closing  the  canal  should 
be  opened  freely,  otherwise  should  pus  form  it  may  burrow  along  the  artery 
into  the  ham. 

The  Sztemal  Hiac  Artery  may  require  to  be  tied  in  cases  of  popliteal 
tnenrism,  when  the  superficial  and  common  femorals  ai*e  so  diseased  as  not 
to  admit  ligature.  This  occurred  once  to  me.  A  gentleman  who  had  lost 
the  left  foot  and  leg  from  spontaneous  gangrene,  two  years  afterwards  became 
the  sabject  of  a  large  popliteal  aneurism  in  the  other  leg.  As  compression 
fiukd,  it  was  decided  to  tie  the  superficial  femoral.  On  cutting  down  on  the 
Tesid  the  coats  were  found  so  diseased,  the  artery  itself  being  dilated  and 
ali^tly  anenrismal,  that  the  operation  was  abandoned ;  and,  as  the  common 
femoral  felt  dilated  and  almost  incompressible  from  calcification  of  its  coats, 
it  WIS  decided  to  tie  the  external  iliac.  This  I  did  with  the  able  assistance  of 
Sir  W.  Fergusson,  at  a  rather  high  point,  the  vessel  being  somewhat  dilated 
and  calcified  lower  down.  Pulsation  recurred  in  the  tumour  a  few  hours  after 
the  operation,  the  collateral  circulation  being  very  free,  and  the  patient  died 
of  secondary  haemorrhage  on  the  fifteenth  day. 

IkmUe  Popliteal  Anenrism. — In  cases  of  this  kind  the  artery  has  occa- 
sioDally  been  ligatured  with  advantage  on  both  sides,  either  simultaneously,  or, 
with  more  safety,  consecutively.  But  these  cases  appear  to  me  especially 
adapted  for  the  employment  of  pressure,  so  as  to  avoid  that  disturbance  of  the 
babmoe  of  the  circulation  which  is  certain  to  ensue  when  one  vessel  is  ligatured, 
and  which  may  act  injuriously  upon  the  opposite  aneurism.  When  the 
popliteal  aneurism  is  conjoined  with  a  similar  disease  in  the  groin,  ligature  of 
the  external  iliac  is  the  proper  course  to  pursue,  and  will  effect  a  cure  of  both. 

Diffaaed  Popliteal  Aneurism. — When  a  circumscribed  popliteal  aneurism 
suddenly  becomes  diffused^  the  patient  is  seized  with  faintness  or  sickness,  with 
pain,  numbness,  and  a  hot  trickling  sensation  in  the  limb,  the  temperature  of 
which  falls  at  the  same  time  that  its  bulk  increases,  whilst  the  integument 
aaiames  a  white,  shining,  mottled  appearance  with  more  or  less  purplish  dis- 
ookiration.  After  a  time  as  the  tension  increases  inflammation  is  set  up,  and 
the  ikin  becomes  red,  hot,  and  (edematous,  and  the  whole  swelling  may 
resemble  in  appearance  a  large  abscess.  Diffusion  usually  occurs  after  a 
drcumacribed  aneurism  has  existed  in  the  ham  for  some  weeks  or  months, 
and  after  some  sudden  exertion.  In  some  cases,  however,  the  disease 
q)pear8  to  have  been  diffused  from  the  very  first,  the  coats  having  given 
way,  and  extravasation  having  taken  place  into  the  areolar  tissue  of  the 
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limb/ without  previous  consolidation  of  tho  parts  around  the  artery,  or  any 
attempt  at  the  formation  of  a  sue.  In  tliese  ciises  the  oxtmvasiitioa  into  the 
limb  may  either  U;  coujoiiuid  with  much  oedema ;  or  it  may  be  confined  to  the 
areolar  tiseue  of  thv  ham,  and  to  the  upper  and  back  part  of  the  lcgr»  or  may 
extend  downwanls  under  the  niiiBuleg  of  tlie  calf.  When  the  patient  cornea 
under  the  oljservatioii  of  the  Sur^^i-on,  the  tumour  is  found  to  be  solid,  elastic, 
and  in'egular,  often  without  pulsation  or  bruit ;  the  limb  (Xidcmatous,  cold,  and 
congested.  The  diuifmisiB  of  this  form  of  aneorism  is  often  extremely  ditficultt 
and  there  ib  great  danger  of  confounding  it  with  simple  extravasation  into  the 
calt  with  abRH^ss,  or,  po88ibly»  with  malignant  tumour  of  the  leg. 

Treatment. — The  danger  attending  on  popliteal  aneurism  is  greatly 
t&creaaed  by  its  becoming  diffuned.  In  these  circumstances  the  ligature  of 
ibe  artery  usually  affords  but  a  slender  prosfiect  of  success,  the  collateral  vesscU 
being  so  compressed  and  choked  by  the  pressure  of  the  efiTused  blcKid  ua  not  tn 
admit  of  the  circulation  l)eing  carried  on  through  them ;  hence  the  Hurgeon 
has  but  two  courses  ofvt»n  to  fiinj,  to  lay  the  sac  open,  turn  cmt  the  clota,  and 
tie  the  vessel  above  and  below  the  opening,  or  to  amputiit*^  the  limb. 

The  Old  OperaUon  for  Ihffased  Popliteal  AneuriBm  is  undoubtedly  a 
most  difficult  proceeding,  owing  to  the  depth  at  which  the  vessel  lies  and  the 
position  of  the  pc»pliteal  vein  and  tlie  internal  )K>plitval  nerve  aojierficial  to  the 
sac.  In  former  times  it  was  almost  invariably  followed  by  profuse  and  pro- 
longed suppuration*  and  if  the  patient  escaped  the  danger  of  secondary 
hfemorrbage*  septicj^mia  and  py<emia,  he  recovered  with  a  aitiifened  limb^ 
often  flejced  to  a  considerable  angle  by  the  contraction  of  the  scar  in  tho  ham. 
The  operation  was,  therefore,  at  one  time  abandoned  in  favour  of  ampntatimi. 
In  the  present  day,  with  the  help  of  Esmarch's  bandage  to  render  tfie  limb 
bloodless,  and  antiseptic  treatment,  there  is  no  reason  why  un  attem}»t  should 
not  be  made  to  turn  out  the  clots  and  tie  the  vessel  in  every  case  in  which 
gangrend  has  not  actually  set  in^  and  in  which  the  Hunterian  operation  it 
evidently  inapplicidde,  but  the  Surgeon  must  be  pi*epare<l  to  amputate  tnune- 
diately  should  he  fail  to  secure  the  orlerv.  In  opening  the  mc  the  iociaioa 
shonld  be  made  in  such  a  way  as  to  avoid  the  vein.  When  the  month  of  tlie 
aac  is  found,  a  full-sized  bougie  should  l>e  passed  into  it  so  as  to  distend  the 
vessel,  making  it  pcissible  to  clean  it  thoroughly  before  passing  the  nei*dle* 

AsLpntatioa  for  BifPaaed  Popliteal  Anenriam  is  the  only  rttioQice 
should  the  Surgeon  fail  to  uccomplish  the  old  ojierution,  or  Khoutd  gangrene 
aln.»ady  have  declanxl  itself.  It  is  often  diflicult  to  detenu ine  whnt  trealiseni 
to  adopt  in  these  most  anxious  cases*  There  are,  however,  certain  general 
OonmdetBtions  that  may  guide  the  Surgeon  in  hia  decision.  fl 

1.  In  acime  cases,  the  sac  has  either  given  way  to  a  very  limited  extent;  or  i 
else  itF  wails,  having  bet  ome  thin  and  expanded,  are  yielding  rapidly  nnder 
the  pressure  of  the  bUKMl,  becoming  confused  with  the  surrounding  parta.  S 
Hcrtt  we  sliould  ligature  the  artery  witlHUit  delay:  for  although  it  is  bntH 
seldom  that  a  Hmb  can  be  sa^^ed  when  once  the  blood  has  liecome  infiltrated  ■ 
into  the  general  areolar  tissue,  yet  it  ia  possible  that  such  a  fortunate  occur*  fl 
rence  may  liappen.  H 

2.  In  other  instanees  the  aneurism  has  not  frifm  the  first  Iktu  very  die^  V 
tinctly  cinrumstTibed,  It  has  followed  the  infliction  of  some  mechanical  .■ 
injury,  and  in  the  ciuiiFie  of  a  week  or  two  bus  acquired  a  considerable  liseifl 
withont  definite  or  distinct  limitation,  being  solid  or  but  little  comprefsiblebH 
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Sudi  a  case  as  this  can  scarcely  be  considered,  strictly  speaking,  a  diffused 
anenriam ;  but  yet,  if  by  circumscribed  we  mean  that  the  blood  is  contained  in 
a  cjit  witii  defined  walls,  it  scarcely  agrees  with  such  a  definition,  the  fluid 
bkxid  being  rather  prevented  from  escaping  widely  by  a  temporary  bairier  of 
ooagola  entangled  in  the  loose  areolar  tissue  of  the  part,  and  the  vessel  being 
extensively  raptured  or  completely  torn  across.  Here  we  are  certainly 
justified  in  having  recourse  to  compression  or  ligature,  with  a  good  prospect' 

of  8000688. 

8.  When  the  ham  is  occupied  by  a  large  rapidly  increasing  tumour,  extend- 
ing perhaps  some  way  down  the  calf  and  up  the  thigh,  and  encroaching  on  the 
knee,  the  skin  covering  it  being  more  or  less  discoloured,  there  being  no  pul- 
eition  perceptible  in  the  tibial  arteries,  and  the  veins  of  the  limb  being  full 
sod  even  somewhat  congested,  the  foot  oedematous  and  several  degrees  cooler 
tbsn  the  opposite  limb,  the  difficulty  of  coming  to  a  decision  is  considerable. 

In  sadi  a  case  as  this,  I  think  that  the  existence  or  absence  of  distensile 
polation  is  a  circumstance  of  very  great  importance,  and  may  serve  to  guide 
the  Sorgeon.  If  there  be  distinct  impulse  of  a  distend iog  character,  which 
can  be  arrested  by  compression  of  the  femoral  artery,  with  some  diminution  of 
the  sixe  of  the  tumour,  it  is  evident  that  blood  is  being  transmitted  through 
the  8BC,  and  that  this  contains  some  fluid  blood.  In  these  circumstances  it 
wiD,  when  the  artery  is  tied,  subside  to  a  considerable  extent,  thus  allowing 
HKwe  space  for  the  conveyance  of  the  collateral  circulation  ;  and  it  would  be 
bat  right  to  give  the  patient  the  chance  by  ligaturing  the  vessel. 

H  however,  the  tumour  have,  from  the  very  first  time  when  it  attracted 
the  patient's  notice,  been  more  or  less  solid  and  incompressible  ;  and,  though 
it  may  at  an  early  period  have  pulsated,  if  this  pulsation  have  suddenly 
cased,  the  aneurism  at  the  same  time  having  undergone  i*apid  and  great 
increase  of  bulk  with  much  tension  and  lividity  of  the  integuments,  oedema 
ind  coldness  of  the  limb,  with  a  tendency  perhaps  to  vesication  and  sloughing 
of  the  skin  covering  the  tumour,  an  attempt  may  be  made  to  perform  the  old 
opention,  everything  being  prepared  for  immediate  amputation  in  case  of 
Ulare. 

It  most,  however,  be  borne  in  mind  that  the  aneurism  may  become 
diifnaed,  and  extensively  so,  without  any  very  great  change  in  the  shape  and 
liae  of  the  limb.  It  is  only  when  the  sac  ruptures  in  such  a  position  that  the 
blood  escapes  into  the  general  areolar  tissue  of  the  limb  or  under  the  skin, 
that  mnch  tension  of  the  integuments  and  increase  in  the  bulk  of  the  part 
take  place. 

4.  When  a  rupture  occurs  in  a  part  of  the  sac  that  is  more  deeply  seated,  the 
blood  is  extravasated  underneath  the  deep  fascia  .of  the  leg,  and  is  bound  down 
bf  this  ;  and  disorganization  of  the  interior  of  the  limb  may  be  the  result, 
vithont  much  change  in  its  bulk  or  in  the  colour  of  the  integuments, 
hot  with  excessive  deeply  seated  pain.  There  must  always  be  considerable 
risk,  in  such  a  case  as  this,  of  confounding  the  arterial  disease  with  a  solid 
tniDoar ;  and  the  diagnosis  can  be  made  only  by  reference  to  the  early 
history  of  the  case,  and  more  particularly  to  the  existence  or  absence  of 
polntion  at  this  period.  Indeed,  the  existence  or  absence  of  pulsation  in 
iheK  cases  is  of  the  utmost  importance  in  reference  to  the  question  of  treat- 
ment. The  pulsation  may  have  ceased  in  a  case  of  diffnsed  popliteal  aneurism, 
in  coQsequenoe  of  the  blood  that  has  been  extravasated  being  so  confined 
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and  tx^imd  down  by  the  fascia  and  mnscles  under  which  it  is  effused,  that  it 
oompresses  the  mouth  of  the  artery  leading  into  the  sac,  to  such  an  extent  as 
to  arrest  the  passage  of  blood  through  it,  either  wholly  or  so  that  it  entera  in 
a  feeble  stream  of  insufficient  force  to  communicate  an  impulse  to  the  fluid 
that  has  been  ejctrava^at^d  into  the  limb.  This  pressure  may«as  in  the  case  of 
which  an  illustratiou  has  been  given  (Fig.  450),  lie  eonhned  to  the  deep  paru 
of  the  limb,  and  not  give  rise  to  macli,  if  any,  general  tension  of  it,  the  blood 
being  confined  below  the  deep  fascia,  where  it  communicates  the  sensation  of 
a  hard,  solid  elastic  tumour  devoid  of  pulsation.  Attention  should  oonae- 
<|ticntly  not  l)e  twi  cxchrHively  directed  to  the  state  of  general  tension  of  the 
surface  of  a  limb,  as  this  is  by  no  mtmns  necessarily  an  indication  of  the  state 
of  the  parts  beneath  ;  bat  the  Surgeon  should  look  rather  to  the  preacnoe  or 
absence  of  pulsation.  If  pulsation  still  exist,  the  blood  continues  to  find  iU 
way  into  the  sac,  and  most  probably  through  it,  the  tension  of  the  parts  not 
tiEYtng  yet  reached  its  maximum.  If  there  be  no  pulsation,  he  may  be  aiire 
that  the  entrance  of  blood  into  the  disused  aneurism  has  ceased  m  conseqiulMaa 
of  compression  exercised  on  the  mouth  of  the  artery  leading  to  it,  by  the  («]»» 
condition  of  the  surrounding  tissues  reacting  on  the  mass  of  Hood  effused 
beneath  them.  In  such  a  state  of  things  as  this,  the  vitality  of  the  lower  part 
of  the  limb  can  l)e  maintained  only  by  the  blood  that  may  find  its  way  throngh 
the  anastomosing  channels  ;  and  this  may  be  sufficient  for  the  purpose  if  tbe 
tension  of  the  limb  be  not  genemi,  the  extravasation  beiug  confined  below  the 
deep  fascia.  If  i*urgieal  interference  be  delayed  in  such  a  aise  as  this,  the 
deep  fascia  will  soon  give  way  by  over-distension  and  rupture,  and  the  blood 
will  be  infittniteil  into  the  general  areolar  tissue  of  the  limb  ;  and  then^  by 
compressing  those  collateral  branches  that  have  hitherto  maintained  a  feeUe 
circulation  in  it,  will  infallibly  occasion  gangrene.  If,  on  the  other  hiod« 
recourse  be  had  to  ligature  of  the  main  artery,  the  anastomosing  circttktioOp 
which  may  have  been  baldly  sufficient  to  keep  up  a  feeble  vitality  in  the  hg 
and  foot,  will  be  so  much  interfered  with  that  gangrene  of  the  limb  inevitahly 
ensues.  In  these  cases  an  attempt  may  be  made  to  save  the  limb  by  laying 
open  the  sac  and  ligaturing  above  aud  below  its  mouth.  Should  it 
be  impossible  to  accomplish  this  the  only  resource  left  is  to  amputate  at 
once. 

5.  When  gangrene  threatens,  the  leg  and  foot  having  become  cold,  the  skin 
being  either  pale,  tallowy,  and  mottled,  or  discoloured^  of  a  purplish  hue,  with 
perhajjs  vesicntiuns  and  much  a^dema,  whether  tlie  ligature*  have  been  prevtotialy 
applied  to  the  femoml  artery  or  not,  or  whatever  the  conditiuti  of  the  aneariaiii 
may  be,  whether  ciRnunscribcd  or  diffnscd,  the  patieul  will  stand  a  lietter 
chance  of  ultimate  recovery  by  having  the  limb  R'moved  at  oncn^  above  tli#' 
knee.  If  the  amputation  be  the  primary  operation,  it  should  be  done  at  tho 
lower  thiM  of  the  thitih,  provided  the  extravasation  be  confined  t<i  below  the 
knee  ;  or  higlier  up.  if  ihe  tlfused  blood  have  extended  above  this  joint.  If 
the  femoral  artery  have  already  been  ligatured,  tlie  thigh  should  be  ampntalied 
on  a  level  witli  the  ligature,  lest  sloughing  of  the  flap  occur. 

An£Iteishs  or  TUi:  Tibial  AiiTKiaEH  are  extremely  nue,  except  at  ^ 
result  of  wound,  yet  they  are  occasionally  met  with  ;  and  in  the  maseoin  of 
St.  George's  [bicipital  there  is  a  preparation  of  a  small  anemiam  of  the 
posterior  tibial.  I  have  seen  only  one  case  during  life,  that  of  a  nuui 
ioffering  from  cardiac  and  renal  diaeaae,  admitted  into  University  CoUfig^ 
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HosfHtal  UDder  mj  care  for  an  aDeurism  of  the  anterior  tibial  at  the  lower  part 
of  the  nj^r  third  of  the  right  leg.  The  signs  were  well  marked — ^pulsation 
forcible  and  excentric,  bmit  load.  Compression  was  used  without  avail ;  aud 
a^  be  wag  anasarcous,  no  other  surgical  treatment  could  be  adopted.  He  led 
the  hospital  uncured. 

The  popliteal  and  tibial  arteries  sometimes  require  ligature  for  injury, 
bat  very  rarely  for  disease.  The  operation  may  be  briefly  described 
here. 

Xigfttnz*  of  tlie  Popliteal  Artery. — The  popliteal  artery  may  be  tied 
at  any  part  of  its  course.  In  the  lou)er  two-tfiirda  it  can  be  reached  only  by  an 
indiion  in  the  line  of  the  vessel.  The  external  saphenous  vein  will  be  found 
in  the  subcutaneous  tissue,  and  must  be  avoided.  After  dividing  the  deep 
bida  the  internal  popliteal  nerve  must  be  found  and  drawn  to  the  outer  side. 
The  rein  then  comes  into  view  and  must  be  drawn  out  of  the  way,  when  the 
artery  will  be  exposed  lying  deeply  on  the  posterior  ligament  of  the  knee-joint. 
This  operation  is  never  undertaken  except  for  a  wound,  and  consequently 
Dmt  always  be  more  or  less  of  an  informal  character.  In  its  upper  third  the 
tokI  is  reached  most  easily  from  the  inner  side.  The  guiding  line  for  the 
ioci«(m  is  the  posterior  border  of  the  tendon  of  the  adductor  magnus.  The 
imee  is  flexed  and  the  limb  placed  on  its  outer  side,  and  an  incision  is  made 
from  three  to  four  inches  in  length  parallel  to  the  tendon  of  the  adductor 
magnns  and  immediately  behind  it.  Its  upper  extremity  should  correspond  to 
the  junction  of  the  lower  and  middle  thirds  of  the  thigh.  The  skin  and  super- 
ficial fascia  are  divided,  avoiding  the  long  saphenous  nerve  if  possible,  and  the 
deep  fascia  opened.  The  edge  of  the  tendon  of  the  adductor  magnus,  which 
fonna  the  first  rallying  point  in  the  operation,  is  then  sought  for.  Some 
branches  of  the  anastomotica  magna  are  divided  at  this  stage  of  the  operation 
lod  require  ligature.  When  the  adductor  tendon  is  found,  the  sartorius  and 
gndlis  and  inner  hamstring  muscles  are  pushed  backwards  with  the  flnger  and 
held  with  a  copper  spatula.  Care  must  be  taken  not  to  pass  the  spatula 
between  the  bone  and  the  artery,  which  is  surrounded  in  this  situation  by  a 
ooniidenible  amount  of  loose  &t.  This  fat  being  torn  through,  the  artery 
is  exposed  without  much  difficulty.  The  vein  and  the  internal  popliteal  nerve 
lie  to  the  outer  side  and  are  not  seen.  The  ligature  should  not  be  applied  too 
sear  the  superior  articular  branches. 

Ug»tore  of  the  Posterior  Tibial  Artery. — The  line  of  the  posterior  tibial 
artery  is  from  a  point  about  one  inch  below  the  knee,  and  equidistant  from  the 
two  aideM  of  the  limb,  to  a  point  one  Anger's  breadth  behind  the  inner  malleolus. 
The  vestal  may  be  tied  at  any  part  of  its  course,  but  the  procedure  has  rarely 
been  undertaken  as  a  formal  operation  except  about  the  middle  of  the  calf  or 
behind  the  inner  malleolus. 

In  the  middle  of  the  leg  the  posterior  tibial  artery  should  be  tied  only  for  a 
voond,  and  in  such  circumstances,  as  a  rule,  no  regular  operation  can  be  per- 
formed :  but  an  incision  of  sufficient  length,  taking  the  wound  for  its  centre, 
iboald  be  made  through  the  gastrocnemius  and  soleus  parallel  to  their  fibres, 
when,  after  these  have  been  cut  through,  the  deep  fascia  will  be  exposed. 
This  must  next  be  opened,  when  the  artery  will  be  found  accompanied  by  its 
▼eina,  and  having  the  nerve  to  the  outer  side.  From  the  depth  at  which  the 
el  is  situated,  and  the  free  incisions  that  it  is  necessary  to  make  through 
parts,  it  is  extremely  difficult  to  apply  the  h'gature  in  this  situation. 
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The  later  steps  of  the  operation  may  be  much  facilitAted  by  flexing  tlie  leg  on 
the  thigh,  and  extending  the  foot,  so  as  to  relax  the  muscles. 

The  regular  operation  as  piTfornied  tm  the  dead  hoAj  is  rarc^ly  requir^  on 
the  living*  It  is  thus  i^arried  out.  The  limb  is  flexed  and  laid  on  its  outer 
side.  An  incision  is  miide  fuur  inches  in  leugtli  parallel  to  the  inner  border 
of  the  tibia  and  abuut  one  inch  V)ehind  iU  The  internal  Kaphenous  vein  must 
be  avoided  if  its  situation  can  be  ascertained.  On  dividing  the  deep  fascia 
the  edge  of  the  eastrocnemius,  if  it  has  not  fallen  away  to  the  cmter  aide 
in  the  position  of  the  leg,  will  eomL"  into  view  and  is  to  be  pushed  to  on<^  m\t\ 
exposing  the  surface  of  the  soleus.  This  in  next  to  be  divided, 
the  edge  of  the  knife  buing  now  turned  towai-ds  the  posteri<>r 
surface  of  the  tibia.  After  cutting  through  about  half  an 
inch  of  ransenlar  tissue  a  tendinous  layer  is  exposed.  Thia  if 
the  tendon  of  the  deep  surface  of  the  soleus,  an<i  forms  the  tint 
important  rallying  point  in  the  operation.  The  tendon  having 
been  ex|.Kiged  in  the  whole  length  of  the  wound,  it  is  picked  up 
in  the  middle  with  a  pair  of  forceps  and  carefully  opened.  The 
o{.ierat<tr  must  now  look  to  see  if  muscular  tibres  arise  from  its 
under  surface.  As  a  rule,  no  fibres  arist/  from  the  int4-*rual  half 
inch  of  the  deep  surface  of  the  tendnn,  and  if  the  incisiimi 
through  it  be  mfide  at  this  ]K»int,  the  sjuice  l)etwecn  the  deep 
and  superficial  nmstdes  in  which  the  artery  lies  is  immediatel 
of»ened.  If  the  incision  be  more  external,  the  fibres  ariaitig^ 
fntm  the  deep  surface  of  the  t^nidon  must  be  divideil  b«?furd 
the  proper  space  is  opened.  K%  soon  as  this  is  reachcfl*  rhe 
outer  part  of  the  scjleus  and  the  gastrocnemius  must  be  drawn 
well  outwards  with  a  copper  spatula,  and  the  artery  ciim«i  into^ 
view  with  a  vein  on  each  side,  and  \\w  nerve  mmt  commnnljf 
to  the  outer  side.  The  vessels  are  coveivd  liv  the  fascia  whidi 
eepanites  the  superficial  and  deep  muscle?,  «*are  mu»t  b# 
taken  in  dividing  the  soleus  not  to  wound  the  latter  fascia^  a^,  should  iltii 
happen,  the  artery  is  easily  lifted  with  the  superficial  muscles.  The  tieedfe 
should  be  passed  from  tfie  side  on  which  the  nerve  lies. 

The  fmstfitwr  ithial  artrrtf  hhitui  tht*  mnlleo/us  is  rt^ached  by  making  a  Sfmi^ 
lunar  incision  about  two  inches  in  length,  curving  nmnd  the  |  1 

lower  part  of  the  malleolus,  and  one  finger's  breadth  behind  it.    A 
the  skin  and  fat,  the  internal  annular  ligament  comes  into  view.     If  th< 
guiding  line  have  lx»en  accurately  adhered  t^,  the  artery  will  apfumr  imniedi 
ately  the  annular  ligament  is  divide<L     It  hai^  a  ihick-walled  vein  on  eithe: 
aide  of  it,  which  maj  W  mistiiken  f<»r  the  artt^ry  in  a  bltkHllcss*  limb,  unh?«  ii 
bi*  c»iR*fully  examined.     The  nerve  lies  liehinfl  and  exteniaf  to  the  artery,  and 
the  needle  must  he  p«issi?d  from  k-hind.     The  most  common  error  in  tyini 
this  artery  arises  from  keeping  to  the  convex  instead  of  to  the  concave  nide  ci 
the  wound  wliile  deef>ening  the  inoiAion.    The  deep  parts  of  the  incision  thr 
gradaally  approach  the  malleolus^  and  the  tendons  are  reached  instead  of 
artery,     The  tendon  of   the  tibialis  posticus  is  that  i'X|>c»s**d.  as  it  is  m 
aaperfieial.     The  arteiy  mtist  then  Ije  looked  for  Ix'hind  this,  and  immsdiaM\ 
bmtath  the  annular  lujameni.     If  the  dissection  be  carried  on  (last  the  ahealll 
of  the  tibialiik  posticus  till  the  flexor  longus  digitorum  cornea  into  view\  it  will 
boD^th  the  artery,  which  is  usually  then  held  out  of  the  way  ii 
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posterior  blunt  hook,  and  is  thus  miBsed.    The  flexor  longus  hallucis  lies  so 
far  behind  Uie  artery  that  it  is  scarcely  possible  to  expose  it. 

The  Aatarior  Tibial  Artery  may  be  tied  in  several  situations  ;  but,  like 

ihe  posterior   tibial,  it  should  not   be   ligatured  in  the  upper  or  middle 

parts  of  the  leg,  except  for  injury.    The  difficulties  of  the  operation  are 

tenmed  as  the  ankle,  where  the  artery  becomes  superficial,  is  approached.   The 

liae  of  the  anterior  tibial  artery  is  from  the  inner  side  of  the  head  of  the 

fibola  to  a  point  exactly  midway  between  the  two  malleoli  ;  and  the  course 

of  the  dorsal  artery  of  the  foot  is  from  this  point  to  the  cleft  between  the  first 

two  toes. 

In  the  upper  third  of  the  leg  the  artery  lies  deeply  between  the  tibialis 
aoticos  and  extensor  lougus  digitorum,  surrounded  by  veins  and  having 
iti  nerve  to  the  outer  side.  If  it  ever  be  found  necessary  to  tie  it  in  this 
sitnation,  an  incision  should  be  made  in  the  guiding  line  of  the  artery,  from 
four  to  five  inches  in  length.  The  deep  fascia  muse  be  opened,  and,  if  neces- 
nrjr,  notched  transversely.  In  the  upper  fourth  of  the  limb  the  tibialis  anticus 
irim  from  the  fascia,  which  adds  somewhat  to  the  difficulty  of  finding  the 
intoral  between  the  muscles.  The  first  intermuscular  space  to  the  outside  of 
the  tibia  is  the  one  to  be  sought  for.  When  it  is  found  the  ankle  must  be 
flexed  to  relax  the  muscles,  which  are  then  held  apart  with  copper  spatulae. 
The  artery  may  then  be  cleaned  with  a  director,  and  the  needle  passed 
obliquely  beneath  it.  In  operating  high  up  in  the  limb  it  is  possible  to 
dip  into  the  space  between  the  peronei  and  the  extensor  longus  digitorum. 
Thk  error  is  at  once  recognized  by  finding  a  distinct  fibrous  intermuscular 
leptom,  no  such  structure  existing  between  the  tibialis  anticus  and  the 
extensor  digitorum. 

In  the  middle  and  lower  thirds  of  the  leg  the  artery  will  be  found  between 
the  tibialis  anticus  and  the  extensor  proprius  hallucis  ;  the  latter  muscle  does 
not,  however,  reach  the  surface  above  the  middle  of  the  leg.  The  right  space 
ii  found  by  keeping  accurately  to  the  guiding  line  of  the  artery,  and,  after  the 
fascia  is  opened,  taking  the  outer  border  of  the  tibialis  anticus  as  the  guide. 
The  edge  of  the  extensor  longus  digitorum  is  recognized  by  its  rounded  tendon^ 
leaching  considerably  above  the  middle  of  the  leg,  with  fleshy  fibres  joining  it 
00  the  outer  side. 

The  Dorsal  Artery  of  the  Foot  runs  from  a  point  midway  between  the 
two  malleoli  to  the  base  of  the  space  between  the  first  and  second  metatarsal 
bones,  and  may  be  felt  pulsating  in  this  line.  It  lies  external  to  the  tendon  of 
the  extensor  propnus  hallucis,  and  is  crossed  near  its  lower  end  by  the  internal 
belly  and  tendon  of  the  extensor  brevis  digitorum.  It  is  sometimes  absent, 
and  not  unfrequently  lies  external  to  the  line  just  mentioned.  It  is  reached 
by  an  incision  in  the  line  of  the  artery,  one  inch  and  a  half  in  length,  the 
Wcr  end  of  which  corresponds  to  the  base  of  the  space  between  the  fii-st  two 
metatarsal  bones.  The  superficial  and  deep  fascia  being  divided,  the  artery 
may  immediately  come  into  view.  If  it  does  not,  the  inner  belly  and  tendon 
of  the  extensor  brevis  must  be  sought  for,  and  its  inner  border  followed  till 
the  long  extensor  is  reached.  If  the  aiiery  is  not  seen  passing  beneath  the 
tendon  of  the  short  extensor,  that  muscle  must  be  forcibly  pulled  outwards 
and  the  vessel  sought  for  beneath  it.  If  it  does  not  then  come  into  view,  it  is 
probably  absent.  The  termination  of  the  anterior  tibial  nerve  accompanies 
the  artery  when  it  is  in  its  normal  situation,  and  lies  usually  to  the  outer  side. 
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The  Peroneal  Artery  has  been  tied  in  rare  cases  for  wound  in  the  middle 
of  the  leg.  It  is  found  bj  making  an  incision  about  three  inches  in  length  on 
the  external  border  of  the  fibula,  which  is  the  first  rallying  point  in  the 
operation.  A  thin  tendinous  layer,  forming  part  of  the  origin  of  the  soleus, 
and  sometimes  a  few  fleshy  fibres,  are  found  attached  to  the  bone.  On  dividing 
these,  the  flexor  longus  liallucis  comes  into  view.  This  is  cut  carefully  away 
from  the  posterior  surface  of  the  bone,  and  at  its  inner  edge  a  tube  of  fascia 
is  found,  in  which  the  artery  lies  between  the  flexor  longas  hallucis  and 
tibialis  posticus.  This  must  be  opened,  and  the  venae  comites  separated 
with  a  director,  after  which  the  needle  is  easily  passed. 
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MOTION. 


CHAPTER    XLVI. 


INFLAMMATION    OF    BONE    AND    ITS    EFFECTS. 


OnnUEtAIi    PATHOIiOQY    OF    INFI^MMATOBY    AFFECTIONS    OF    BONK. 

Bkfobe  considering  the  diseases  of  bone  as  they  present  themselves  in 
I»ictice,  it  will  be  convenient  to  describe  the  different  effects  of  inflammation 
OD  the  separate  stmctures  of  which  a  bone  is  composed,  viz.,  the  periosteum^ 
the  mednlla  and  the  osseons  tissue.  The  necessity  for  this  arises  from  the  fact 
thit  inflammatory  affections  are  rarely  limited  to  one  of  these  structures. 
Thus  inflammation  commencing  in  the  periosteum,  if  it  last  for  any  length  of 
time,  always  produces  more  or  less  marked  changes  in  the  compact  tissue 
beneath,  and  the  cancellous  tissue  is  never  affected  without  the  periosteum 
looDer  or  later  taking  part  in  the  morbid  process. 

The  process  of  inflammation  in  bone  is  essentially  the  same  as  in  all  other 
timies — such  modifications  as  exist  being  due  solely  to  the  structure  of  the 
affected  part.  In  the  Chapter  on  Inflammation  it  was  pointed  out  that  in 
the  more  acute  or  destructive  processes  of  inflammation  the  inflamed  tissue 
becomes  infiltrated  with  new  cells,  before  which  the  original  structures  dis- 
^ipear.  In  the  soft  parts  of  a  bone,  the  medulla  and  periosteum,  this  takes 
plioe  exactly  as  in  other  tissues,  but  in  compact  bone  the  process  is  restricted 
and  delayed  by  the  density  of  the  structure.  The  new  tissue  undergoes  the 
mme  changes  in  bone  as  elsewhere  :  it  may  soften  and  break  down  into  pus,  it 
may  suffer  from  fatty  degeneration  and  caseation,  or  it  may  develop,  the 
product  being  as  a  rule  osseous,  instead  of  fibrous  tissue,  as  in  the  soft  parts. 
The  chronic  inflammatory  processes  which  in  the  soft  parts  lead  to  fibroid 
iodaration  or  overgrowth  of  the  connective  tissue,  when  affecting  a  bone  lead 
to  the  formation  o^  new  osseous  tissue,  but  the  process  is  essentially  the  same. 
As  in  other  parts  the  inflammation  may  end  in  death  of  the  affected  tissue. 
Acute  infective  inflammations  are  also  met  with,  and  the  chronic  processes 
•wodatedwith  the  presence  of  tubercle  are  common.  All  these  inflammations 
ire  identical  in  character  with  those  already  described  as  affecting  the  soft 
parts,  such  differences  in  detail  as  exist  being  due  solely  to  the  physical 
pectiliarities  of  the  tissue  implicated. 

INFLAMMATORY  PROCESSES  IN  THE  PERIOSTEUM. — The  periosteum  is 
comp^^ised  of  two  layers,  the  more  superficial  of  which  consists  chiefly  of 
white  fibrous  tissue  ;  the  deeper  contains  a  large  proportion  of  yellow  elastic 
tnae.  Forming  part  of  the  deep  layer  in  immediate  contact  with  the  bone  is 
a  ftntom  which  contains  numerous  cells.     In  growing  bone  these  have  the 
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ordinary  appearance  of  the  cells  always  found  immediately  preceding  the 
formatioa  of  new  bone,  the  >so-called  osfceoblastB  ;  they  are  granular  and 
gomewhat  angular  in  outline*  In  adult  bone  these  are  represented  by 
flattened  cells,  but  they  readily  resume  the  form  of  oeteoblaets  under  slighfe 
degrees  of  stimulation.  The  periosteum  is  extremely  vascnlar,  ilje  vessel! 
breaking  up  in  it  and  entrering  the  Haversiiui  canals  of  the  bone  beneath,  and 
numerous  nerves  mriy  be  traced  in  its  structure.  The  effects  of  this  structiire 
in  modifying  the  process  of  inHararaaiiou  are  obnous.  The  extitjme  vaaca* 
larity  of  the  membrane  favours  exudation,  ,and  the  inSammatory  pniduct« 
aooumulato  most  abuudaatly  in  the  deeper  hiyers,  and  between  them  and  the 
ImnCt  beneath  the  denser  librons  lajen  They  penetrate  also  along  the  veflseb 
into  the  Haversian  canals*  Owing  to  the  abundant  nervous  supply  and  to 
the  tension  caut?ed  by  the  unyielding  Datura  of  the  superficial  layers  of  the 
periosteum,  inflammatory  exudation  is  often  accompanied  by  very  severe  pain 
Should  the  inflamtimtion  tcruiinate  in  suppumtiyn  the  ve^ssels  paj^Dg  fVom 
the  periosteum  to  the  bone  are  destroyed,  and  death  of  a  portion  of  the 
compact  tissue  may  result.  This  is*  however,  by  no  means  a  neoenirj 
consequcnoc^  especially  if  the  periosteum  be  separated  only  to  a  small  extent^, 
as  the  bloc»d  supply  from  the  medulla  is  sufficient  to  maintain  the  vitality  of 
the  denuded  l)one.  Sloughing  of  the  periosteum  as  a  result  of  iuflanmiation 
is  a  somewhat  rare  L>ccurrence  owing  to  tlie  abundant  vascularity  of  Um6 
structure.  Lastly,  new  bone  is  formed  with  great  readiaej?s  in  all  chronic 
inflammatory  processes  in  the  periosteum,  the  mode  in  which  it  is  developed 
l>eing  the  same  as  in  physiological  growth,  though  wanting  in  regularity 
The  following  are  the  names  given  to  the  various  inflammatory  proc«saet 
occurring  in  the  periosteum: — (1.)  Simple  Acute  Pcrioititis  ;  (*I,j  Suppara* 
tive  Periostitis,  a.  Simple  and  Localized,  h.  Infective  and  Diffuse  5  (3,)  Chixmle 
Periostitis,  a,  Ostcuplastic,  b,  Ciummatous,  c,  Tuljerculoug. 

L  Simple  Acute  PerioatitiB. — ^This  \&  most  commonly  the  resalt  of 
injury.  The  membrane  is  redder  and  thicker  than  natural  It  sepanica 
easily,  and  as  it  is  stripped  off  tine  threads  are  seen  passing  from  it  into  the 
bone  ;  these  arc  the  vessels  which  arc  Kiofit^ned  by  the  eiudation  int4»  th« 
Haversian  canals,  and  consequently  draw  out  more  readily.  On  sctttion  the 
swollen  memhi-anc  presents  a  somewhat  gelatinous  appearance,  duu  to  iba 
infiltration  of  its  structure  with  the  inflammatory^  exudation  ;  this  is  t 
marked  in  the  deeper  layers  next  the  bone.  Microscopic  examination  aho«i 
only  the  ordinary  appearances  of  inflammation— dilatation  of  the  veeaela  and 
infiltration  of  the  fibrous  tissue,  especially  its  deeper  layers  witli  siimll  roitiid 
uells.  Simple  acute  i)erio8titis  may  end  in  resolution  with  a  perfect  retum  to 
the  normal  condition,  or  it  may  pass  on  to  suppuration,  but  mure  oommonly 
it  becomes  chronic  and  assumes  the  ostcuplastic  form. 

Suppurative  Perioetitia,  {a)  Simple  Acute  Perioatitia,  resulting  tt^m 
injury  occasiumilly  terminates  in  suppumtiuu.  I'he  pus  forums  between  tlie 
membrane  and  the  bone,  and  slowly  perforates  the  fibrous  layer.  It  shows  l^ul 
little  tendency  to  extend  beneath  the  periosteum  or  to  scpamU'  it  widely  fn>iii 
the  bone.  It  may  be  followed  by  death  of  the  expised  portion  of  tlic  compaci 
tissue^  but.  ii>i  Wfttre  stated,  thin  is  liy  no  means  necessary. 

{h)  Infective  Znflammatioxi  of  the  Ferioateum  is  a  much  more  lerioua 
uffectiun.  It  occurs  chiefly,  if  not  exclusively,  in  young  iubjcct«.  It  termi* 
nates  very  early  in  suppuration  and  the  pus  difluses  itself  widely,  iinpping; 
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the  perioetenm  from  the  bone,  sometimes  throughout  the  whole  extent  of  the 

diajAijris.    When  it  reaches  the  epiphyses  the  suppuration  extends  in  the 

growing  tissue  between  them  and  the  shaft,  and  thus  in  extreme  cases  the 

whok  dii^hyris  maj  lie  loose  in  the  cavity  of  a  large  abscess  enclosed  within 

the  fibrous  layer  of  the  periosteum  ;  finally,  this  is  perforated,  and  the  pus 

diffuses  itself  amongst  the  surrounding  tissues.    In  spite  of  the  acuteness  of 

the  process,  the  periosteum  very  rarely  sloughs,  and  if  exit  be  given  to  the  pus 

the  intensity  of  the  inflammation  subsides  and  the  periostitis  assumes  the 

osteoplastic  form,  new  bone  being  abundantly  deposited  beneath  it.    Infective 

periostitis  almost  invariably  leads  to  death  of  a  considerable  portion  of  the 

bone  which  has  been  laid  bare  by  the  separation  of  the  membrane,  but  the 

extent  that  perishes  does  not  necessarily  correspond  to  that  separated  from  its 

periosteom. 

CMtoplastie  Periostitis. — This  is  essentially  a  chronic  process.  It  occurs 
u  a  consequence  of  the  slighter  forms  of  irritation,  or  as  a  sequel  of  acute 
inflammation.  It  is  very  frequently  met  with  also  as  an  accompaniment  of 
more  deeply  seated  inflammatory  mischief,  as  of  the  medulla  or  cancellous 
timie,  and  in  the  neighbourhood  of  diseased  joints.  In  young  subjects  it 
pesnlts  from  very  slight  sources  of  irritation,  being  then  merely  an  exaggera- 
tion of  the  normal  process  of  growth.  In  osteoplastic  periostitis  the  membrane 
ii  thickened  and  more  vascular  than  natural.  It  separates  with  some  ease, 
and  ita  nnder  surface  often  feels  gritty  from  small  fragments  of  new  bone  that 
have  come  away  with  it.  Beneath  it  and  adherent  to  the  compact  tissue  is 
ibe  new  bone  formed  as  the  result  of  the  process.  This  may  be  arranged  in 
■nooth  layers,  parallel  to  the  surface  of  the  bone,  in  nodules  or  in  pointed 
procenen.  When  the  nodulated  or  spiculated  masses  reach  any  considerable 
uat  they  are  frequently  termed  osUophytes,  The  new  bone  formed  in  the 
etrir  stages  of  osteoplastic  periostitis  is  soft  and  spongy,  being  traversed  by 
iaige  canals  containing  vessels  surrounded  by  large  cells.  These  canals  are 
aet  at  right  angles  to  the  surface  of  the  bone.  As  recovery  takes  place  the 
sew  bone  is  partly  absorbed,  the  irregular  nodular  or  spiculated  masses  are 
imoothed  down  and  the  remainder  gradually  increases  in  density,  till  it 
becomes  indistinguishable  from  the  compact  bone  beneath. 

Microecopic  examination  of  the  parts  involved  in  osteoplastic  periostitis 
shows  that  the  swollen  membrane  is  infiltrated  with  small  round  cells,  propor- 
tions! in  number  to  the  acuteness  of  the  process.  In  the  deeper  layers  in 
oontsct  with  the  newly-forming  bone,  the  cells  assume  the  characteristic 
ngukr  shape  and  granular  appearance  of  osteoblasts.  There  seems  to  be  a 
direct  transition  from  the  granulation  cells  infiltrating  the  inflamed  membrane 
to  the  osteoblasts,  and  it  has  therefore  been  supposed  that  they  are  developed 
from  migrating  cells,  but,  as  in  the  case  of  productive  inflammatory  processes 
ekewhere,  it  seems  probable  that  the  original  cells  of  the  deeper  layer  of  the 
periostenm  are  concerned  in  the  formation  of  the  new  tissue  after  the  acute 
ssge  has  subsided.  The  new  bone  is  formed  subsequently  in  the  same  way  as 
is  Donnal  ossification.  A  homogeneous  ground-substance  is  developed  between 
the  osteoblasts  which  soon  becomes  indistinctly  fibrillated  and  subsequently 
oiknfied.  Some  of  the  osteoblasts  seem  to  disappear,  while  others  remain, 
forming  the  bone-corpuscles.  The  development  of  the  inflammatory  new 
IDPovth  into  bone  commences  at  the  points  most  distant  from  the  vessels,  and 
mdoslly  encroaches  on  them  till  they  come  to  lie  in  channels  surrounded  by 
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bone  (Havei'sian  canals).  We  hate  hefoni  seen  that  the  nam*.'  chan^  occur | 
ill  the  formation  of  callus  in  the  repair  of  a  rractur*ti  (Vol.  I.,  \k  r»21»)^  bnt  ml 
these  eircumstanres  cartilage  <x'aisi<Huilly  apfM^ars  hofnre  the  development  Dfl 
bone.     Thia  is  never  met  with  in  o»te(»plastic  periostitis  arising  from  other] 

B  Billroth  is  of  opinion  that  the  new  bone  developed  in  osteophistic  perioetitin 
1«  not  always  formed  solely  from  the  periosteum.  That  it  is  fio  in  those  ca«w 
in  which  the  compact  tiasne  beneath  is  dead  is  of  course  evident,  hut  in  other 
cases  hi*  believes  that  granulation  tissue  sprouting  out  of  the  ojwuinp*  of  the 
Haversian  canals  Ukes  part  in  the  proce^.  In  tlie  union  of  fractures  the 
callus  is  partly  formed  from  the  injured  soft  points  8Up(.THcial  to  th<i 
periosteuiu, 

GttmnL&tous  Periostitis  and  the  other  varieties  of  inflammation  of  th«^ 
periosteum  resulting  from  syphilis  have  already  been  described.  (Voh  !.#; 
p.  1157.) 

Any  localized  chronic  inflammatory  swelling  of  the  periosteum,  whether 
simple  or  syphilitic,  and  whether  accompanied  by  the  formation  of  new  bone 
or  not,  is  commonly  termed  a  node, 

Tnlyeroolons  Periostitis  is  the  result  of  the  de^MrHit  of  tulH^rck'  in  the 
deeper  layers  of  the  membrane,  [n  the  majority  of  cases  the  tnljerculous  tiftae 
undergoes  caseation  and  a  chronic  abscess  follows.  The  subjacent  bone 
Uftually  sooner  or  later  affet^ted^  so  that  it  may  often  be  imtXMi&ible  td- 
determine  the  exact  starting-point  of  the  disease.  Tuberculous  jjeriostitis  t 
not  common  in  the  long  boneis  of  the  limbs,  but  is  met  with  in  the  ribs  and  in 
many  crises  of  tubercle  of  the  spine. 

iKTLAMaUTORY   PRrM'ESSKB  AFFECTLVG  THE  COMPACT  TiSSUK  OF  A  Wm% 

The  compact  tissue  of  bone  is  compoeed  of  lamelhe  arranged  for  the  most 
concentric4illy  around  the  Uaverstan  canals.  Beneath  the  ijeriostemn  the 
l*anellje  lose  their  concentric  arrangement  and  lie  parallel  to  the  surfaoe. 
Hetween  the  lamellas  lie  the  bone-corpuscles  in  the  liicnnse  and  fn>m  theee  th« 
fine  canuliculi  pass  through  the  liony  tissue.  The  Haversian  canals  mre; 
pmallest  near  the  enrface.  and  gradnally  incre^ise  in  size  txiwards  the  deeper 
part*,  so  that  fhi*  cr^mpact  and  the  cancellous  tissue  gradually  merge  into  eecll 
uther  without  any  sharp  line  of  distinction  lx>twwn  them,  Kach  Havenuan 
auial,  except  the  very  smallest,  contains  a  small  artery  and  vein,  a  flattened 
ymphatic  veaseU  and  a  pale  nerve-^bre,  »uiTounded  by  a  small  amonnt  of  ddii 
cxiunective  tissue  containing  branched  cells.  There  is  no  reason  to 
tliat  the  bone-ixirpuscles  take  any  active  part  in  the  inflammatory  procesaoe  i 
bone  ;  all  the  changes  observed  proceed  fri»m  the  Ilaveisiim  canals.  The 
nature  of  the  tissue  in  which  the  inflammation  is  taking  pkce  Qooessarily  oansH 
some  mcdification  in  the  phenomena  Exudation  and  migration  of  the  cor*- 
puscU^s  oc<nir  as  in  other  structures,  but  the  amount  in  m^mewhiit  hmited 
the  ntjyieliling  nature  of  the  surrounding  tissue*  The  swelling  of  the  dclii 
connective  tissue  in  the  Uav-  ruUs  will  mortxjver  tend  to  compress 

vessels,  and  thus  in  acute  ini  ii  of  compact  bone  death  of  the  aA 

part  is  very  prone  to  occur  from  arrest  of  the  flow  of  b)t>od  through  iu  Sbould 
this  not  happen,  we  see  the  same  ehan^rs  oecumng  as  in  other  tissues  ;  Ui 
new  c^'lls  increase  in  numl>er  and  the  original  tissue  disjipp(*tirs  liefore  Uicni 
Jn   Ixme   this  -  is  tiecf'^s^inly  shtw  on  account  of  the  density  of  tJi 

sinietnre,  but  iy  a  p*»rtion  of  the  solid  bone  may  l»e  as  completcl; 
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destroyed  before  the  advanciDg  cells  as  are  the  soft  tissues  in  the  formatioD  of 
an  abscefls-cavitj,  or  in  ulceration  of  the  skin.  When  recovery  takes  place  the 
inflaaunatory  products  develop  into  bone  instead  of  into  fibrous  tissue  as  in 
tlie  soft  parts.  The  compact  tissue  is  also  liable  to  chronic  inflammatory 
affecdoDS  of  the  same  type  as  those  leading  to  fibroid  induration  of  the  soil 
parts,  bat  in  bone  the  product  of  the  process  is  new  osseous  tissue  which  develops 
in  the  Haversian  canals,  gradually  narrowing  them,  and  rendering  the  texture 
more  dense  than  natural. 

The  inflammatory  processes  observed  in  compact  bone  are  the  following  : — 
(1.)  Rarefying  or  rarefactive  osteitis;  (2.)  Osteoplastic  or  condensing  osteitis; 
and  (3.)  Necrosis. 

BArd^inir  ^^  AarefactiTe  Osteitis. — This  may  occur  as  a  secondary 
effect  of  inflammation  commencing  in  the  periosteum  or  in  the  medulla.  It  is 
ohserred  also  as  the  result  of  injury,  as  in  a  piece  of  bone  denuded  of  its 
periosteum,  or  on  each  side  of  a  fracture.  In  many  cases  its  original  cause  is 
veiT  obscure. 

A  portion  of  compact  bone  undergoing  this  change  is  in  the  earliest  stages 

iligbtly  redder  than  natural ;  the  openings  of  the  Haversian  canals  after  a 

time  become  somewhat  increased  in  size,  and  consetjuently  a  larger  number 

are  visible  to  the  naked  eye.    As  the  process  advances  the  Haversian  canals 

incretae  at  the  expense  of  the  bone  surrounding  them,  and  when  they  reach  a 

fiifBdent  size  they  can  be  seen  to  contain  a  small  quantity  of  pink  granulation 

tiaioe  sarrounding  the  vessel.     If  a  portion  of  the  bone  at  this  stage  be 

macerated  it  presents  a  porous  spongy  appearance,  almost  resembling  cancellous 

(inoe.     If  the  process  advances  still  further,  as  in  the  separation  of  a  piece  of 

desd  bone,  the  neighbouring  enlarged  Haversian  canals  coalesce,  the  solid 

oseoQS  tissue  disappearing  entirely,  and  a  soft  mass  of  granulation  tissue  fills 

the  apace  once  occupied  by  solid  bone.   The  superficial  layers  of  the  granulation 

tisaiie  may  break  down  into  pus  under  the  same  conditions  that  give  rise  to 

anpparation  elsewhere,  or,  should  the  process  cease,  the  new  tissue  develops 

into  bone  by  the  same  process  as  in  osteoplastic  periostitis,  the  new  osseous 

time  being  first  formed  in  connexion  with  the  old. 

The  rarefying  osteitis  may  be  limited  to  a  small  portion  of  the  bone  as 
in  the  separation  of  a  sequestrum,  or  may  be  diffused  over  a  wide  area.  In 
Ihe  latter  case  it  is  more  chronic,  and,  although  rendering  the  bone  more 
pcfoaa  than  natural,  rarely  leads  to  its  complete  destruction  for  any  great 
extent. 

Microscopic  examination  of  a  piece  of  bone  affected  by  rarefying  osteitis 
ihowB  the  following  appearances.  In  the  earliest  stage  the  vessels  are  dis- 
tended with  blood,  and  numerous  cells,  probably  migrated  leucocytes,  are  found 
in  the  delicate  connective  tissue  contained  in  the  Haversian  canal.  In  a  more 
sdTmnoed  stage  these  cells  are  greatly  increased  in  number,  and  the  wall  of  the 
canal  is  seen  to  have  been  consumed  away  before  them.  The  destruction  of 
the  oaseons  tissue  takes  place  irregularly  in  excavated  concentric  hollows,  first 
deacribed  by  Howship,  and  consequently  named  ^^ Hoir chip's  hcwm''  (Fig. 
503,  a).  A  large  number  of  these  will  be  found  to  be  filled  by  cells  of  con- 
■derable  size  containing  several  nuclei,  each  cell  corre8j)onding  to  a  lacuna. 
These  multi-nncleated  (rells,  which  have  received  the  name  of  osteoclasts^  are 
fonnd  wherever  bone  is  being  destroyed,  whether  from  inflammation  or  in  a 
phjiiologieal  process,  as  the  development  of  t\\Q  medullary  canal.     They  lie 
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directly  in  contact  with  the  bone,  the  rest  of  the  space  Burrounding  thevc 
being  filled  with  the  ordinary  small  round  cells  of  granulation  tissue.  Theif  I 
mf)de  of  development  and  snbseqnent  fate  are  uncertain.  The  osseous  tiasiae  ^ 
which  is  yet  undestruyed  often  preKent?  no  evident  change.  Tlie  bone* 
corpuscles  ccrt^iinly  show  no  signs  of  taking  any  part  in  the  prrwese.  Sh<rtild 
tbcy  show  any  chanj^e,  it  is  one  \A  degeneration,  not  of  proliferation.  They 
may  be  unnaturally  granular,  and  are  soinetiuies  represented  merely  by  an  oil- 
t^lobnle,  or  a  mass  of  fat  granules.  They  can  in  most  cases  be  seen  to  be 
unaltered  until  the  lacunae  in  which  they  lie  are  opened  by  the  advanciof 
absorption  of  the  osseous  tissue,  and  after  that  their  fate  is  nnknfiwn. 

When  the  destructive  process  has  advanced  far  enough  to  form  a  consid^- 
able  space  filled  with  granulation   cells  around   the  original   vessel  of  thf^  i 
Haversian  canal,  new  capillary  hx>ps  are  found  penetrating  amongst  the  ncwj 
tissue,  just  as  in  the  development  of  granulation  tissue  in  a  wound. 

The  destruction  of  bone  by  the  pressure  of  a  tumour  or  an  aneurism,  or  its 


Pllt.  sot.-— Bcetlon  of  hrmm  in  torhlch  ilci|H}MtLlaii  hy  utitrfttilAMU  kiuI  iibHnqttlaii  by  niitj><i0|i«t*  i 
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infiltration  by  a  malignant  growth,  is  carried  out  by  i\w  siimc  pnx^eas  aa  thAt 
ju8t  describeil,  l)Ut  iu  the  former  ease,  when  the  Haversian  canals  have  beoome 
suftirtently  enlarged,  the  special  elements  of  the  tumour  fienetrate  into  ' 
difjplacing  the  gniiiulution  tissue.  The  compact  tissue  may  in  like  mam 
invaded  by  the  spec i tic  tissue  of  a  syphilitic  gumma. 

Various  terms  are  applied  clinically  to  ihis  rarefying  osteitis  iinder  \t 
different  modifications.     When  the  prix^ess  is  widely  diffused,  a  largif  part  of 
the  shaft  of  a  b<»ue  licing  rt'udered  more  porous  than  natural  without conif 
destniction  of  the  osseous  tissue,  it  is  sonictinn's  tcnned  infiammahry  MtHtpovmiM^^ 
When  only  a  localisi:d  area  is  afl*ect*d,  as  in  the  separation  of  deail  from  living 
bone,  with  complete  destruction  of  the  osseous  tissue,  and  sulisrqurnt  fortnMUMi 
of  pus  from  the  granulaUon  tiasue  replacing  it,  it  is  termed  nimpk  ulrtraUcn  ^ 
hanf.    When  it  occurs  as  the  resralt  of  the  infiltration  of  the  compact  iinii] 
a  ^uhptTiosteal  gnrtima  followerl   by  softernng  and  snppuratioD  of  the 
growth*  it  is  ih'SfTilMMj  m  sf/phttitir  atrir,<. 

Osteoplastic  Osteitis  or  Osteo  sclerosis. — Thi<i  jg  alwiiys  an  extirm^ljFj 
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chronic  process.  It  may  occur  as  a  sequence  of  diffuse  rarefactive  osteitis,  or 
at  the  secondary  result  of  some  central  mischief  occumng  in  the  cancellous 
tisroe  or  medulla,  or  as  a  consequence  of  syphilis.  Osteoplastic  osteitis  is 
chjmcterized  by  a  development  of  new  bone  in  the  connective  tissue  sur- 
roundiDg  the  vessels  in  the  Haversian  canals.  The  mode  of  formation  of  the 
oneons  tissue  is  the  same  as  in  osteoplastic  periostitis.  As  the  result  of  the 
prooesBthe  bone  becomes  greatly  increased  in  density,  frequently  with  complete 
obliteration  of  many  of  the  Haversian  canals.  This  may  even  go  on  to  such 
in  extent  as  to  cut  off  the  vascular  supply  from  a  portion  of  bone  and  thus 
cause  its  death.  The  bone  may  acquire  the  consistence  of  ivory.  At  the 
nme  time  it  may  increase  in  thickness,  partly  from  a  simultaneous  growth  of 
bone  from  the  periosteum,  and  partly  apparently  from  interstitial  growth  in 
the  bone  itself.  The  new  bone,  though  denser  in  structure,  resembles  healthy 
osKoos  tissue  when  examined  by  the  microscope. 

The  two  processes  just  described,  osteoplastic  and  rarefactive  osteitis,  not 
onfreqnently  go  on  side  by  side,  giving  rise  to  the  appearance  known  as 
tipaasioii  of  bone.    The  compact  tissue,  when  thus  affected,  becomes  more 
ipongy  than  natural,  and  the  arrangement  of  its  structure  is  often  more  or  less 
completely  altered.     In  normal  compact  tissue  some  of  the  superficial  lamellsB 
lie  parallel  to  the  surface,  but  for  the  greater  part  they  are  arranged  circularly 
aroond  the  Haversian  canals  ;  not  unfrequently,  however,  we  find  in  chronic 
'ileitis  that  the  compact  structure  undergoes  a  peculiar  laminated  expansion, 
» that  a  section  of  it  presents  throughout  parallel  layers,  concentric  with  the 
medDlla.     Tlie  lamellae  are  separated  from  each  other  by  pink  vascular  tissue. 
This  change  is  necessarily  accompanied  by  considerable  increase  in  size  of  the 
affected   l)one,   which   may  extend  throughout  a  great  part  of  its  length. 
Microscopic  examination  shows,  in  such  a  case  as  this,  that  the  pink  tissue 
bKween  the  bony  laminae  is  composed  chiefly  of  round  cells,  like  those  of 
ordioarj  granulation  tissue,  but  on  one  side  of  the  lamella  the  cells  in  contact 
with  the  osseous  layer  are  assuming  the  form  of  osteoblasts,  indicating  that 
formation  of  bone  is  taking  place ;  while,  on  the  other,  the  surface  of  the 
lamella  is  irregular,  presenting  the  hollows  known  as  Howship's  lacunae,  and 
in  these  are  the  large  multi-nucleated  cells,  or  osteoclasts,  which  are  indicative 
of  defttraction  of  bone  (Fig.  r)03).    This  process,  when  occurring  as  a  patho- 
logical change,  is  usually  regarded  as  inflammatory,  but  the  close  analogy 
between  it  and  normal  growth  is  evident.     In  the  growing  bone  of  a  child  the 
mednDarj  canal  is  hollowed  out  by  a  process  similar  to  that  just  described,  and 
new  bone  is  constantly  deposited  on  the  surface  by  the  periosteum.    In  chronic 
oileitis  with  "  expansion  "  of  the  bone,  the  chief  difference  is  in  the  diffusion 
#rf  the  proceas  throughout  the  compact  tissue  and  its  irregularity.     If  the  source 
of  irritation  to  which  the  expanding  osteitis  is  due  be  removed,  the  destructive 
part  of  the  change  ceases  and  new  bone  is  formed  on  both  sides  of  the  lamellae, 
and  thns,  while  the  abnormal  size  is  more  or  less  completely  retained,  the 
iftractnre  becomes  as  dense  as,  or  sometimes  denser  than,  nonnal  compact  tissue. 
In  some  few  c*ases  the  appearances  presented  by  the  diseased  bone  are  such 
at  to  iQggest  that  the  periosteum  takes  but  little  part  in  the  pro(!ess,  but  more 
commonly  expansion  of  the  compact   tissue    is   associated    with   laminated 
depcwita  of  new  bone  from  the  periosteum. 

Expansion  of  bone  by  a  tumour  is  a  change  of  the  same  character,  the 
deiftractive  processes  just  described  taking  place  in  the  parts  pressed  on  by  the 
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gmvvth,  while  at  tlie  «nne  time  new  Ixjne  is  (levelopfd  beneath  the  pcrloslcain. 
Thus,  even  when  the  tumour  «?retttly  exceeds  the  normal   bone  in  8iz4.*,  it 
uften  found  to  be  fitill  tjurrounded  by  a  abell  of  osseous  tis<due. 

Sy|>hilitic  Oftteitis  hsw  alrea*iy  been  deactibed  ( VuL  L,  p.  1 157). 

Hecrasis  of  tlie  Compact  Tissue  intij  be  the  rmvAi  of  direct  iojarjv 
}t5  w  '^evcre  blow,     A  |>orti4>ri  of  bone  may  pertsb  owing  to  itfi  vascular  snpply  I 
Usin^  cut  of  )>y  si^paration  uf  the  periosteum  by  injury  or  by  the  fonnation  of 
pn8  beneath  the  membrane  ;  and  in  like  manner  suppuration  in  tht'  medullary  ' 
eanal  may  eauae  the  death  of  the  neighbouring  compact  ti^iie.     Wlien  the  o<>m*j 
pftCt  tissue  becomes^  involved  in  acute  inflAmmution  extendi nj^  to  it,  either 
fnim  the  medulla  or  from  the  |»enoBtenm,  it  is  verv  apt  to  necrose  from  pn?«Bar 
upon  the  vessels  in  the  Havers^ian  eanala  by  the  i u Ham matory  exudation  wit 
ibem.     Chronic  oatf^plastie  osteitis  may  also*  in  some  eaBes^,  end  in  nei;ro«ia 
f mm  gradual  obliteration  of  the  Haversian  canale.     It  is  quite  fJii«*il>le  Umt 
nrnall  fragments  of  l)Oue  may  die  and  snb8ei|uently  U^  absorU^l ;  but  that  tbiii] 
may  take  piwre  it  is  necessmry  that  the  dead  portion   be  of  umiill  aiio  SDdj 
free   from  irritatinj^  projKTties.     If  it  have  perished  in  cons^oouce  of 
iufei*tive  inflammation,  or  have  been  impregnated  with  decompiofimg  matter^ 
itft    absorption    becomes   impoasiltle,   for  absoq>tion  of  bone  \fk    carried   uot 
Aolely  l»y  the  medium  tif  the  living  celb  tiefore  de^^cribed,  and  ihvsn^  cmimot j 
eirist  in  a  healthy  state  in  the  pres<;nce  uf  the  viruis  of  an  infective  procMl 
or  the  prwluctR  of  putrefjiction.     Jjarger  f ragmen ta  of  dead  kione  are  aJwaji^ 
separated  from  the  living  and  cafit  off.     This  h  accomplisbetl  entirely  at  th«»  j 
expenae  of  the  living  bone*     The  process  by  which  it  is  carried  out  ij*  merely 
(uie  of  nirefying  ot^teitifi  carried  to  its  highest  Rtage,  aiul  emiing  in  cx»mplete 
destraction  of  the  oa-seous  tissue  where  the  living  is  in  contact  with  the  dead, 
its  place  being  occupied  by  iirranulation  tissue.     The    layei-s  of    this  tiaaoe 
toaching  the  dead  bone  i  ^vn  into  pus,  and  thus  c*omplete  separation  is 

accompli}«hed.     The  furui  is  of  the  process  will  be  given  when  treating 

of  necrosis  clinically. 

iNKLAMMATOItV     PltOCKHSKg     IN    THE    MKI»riJ.A    OF     ti«>N<l     BONKS.  —  Tlw 

marrow  of  a  long  bone  is  comp^jstnl  of  fat,  supported  by  a  delicate  connective 
tissue  and  traversed  by  vessels*  It  contains  numerous  cells  resembling  whit^ 
cor|»U8cle8.  In  contact  with  the  solid  bone  the  connective  tissue  asaumen  an 
ifn{)erfect  mernbrunous  form  and  is  more  abundantly  Xiuumlar,  and  thij*  \%jitt 
has  received  the  name  uf  the  medullary  memi>mne«  It  is  unnct^eKsur^  to  enUT 
into  any  great  detail  in  dcsiTibing  the  inllammat'orv  proci*fst*s  that  **ot*ar  in 
the  marrow  of  bone,  as  they  an'  tin  •  tures*     tli€ 

forma  of  inflammation  cfccurring  in  th'  —(I)  Simple 

acute  osteoinyeliti$t.  (2)  lK0*tise  acute  osteomyeiitis  ;  {a)  septic^  {hf  iofootiTer 
(3)  Chronic  ost<-^>myelitis  ;  {a)  simple,  {b)  tubercabns* 

Sixaple    Acute    Osteomjelitis    is    usually  of    tnuimatic  urigtn.      The 
phenometui  oljs'^rved  are  the  Mime  im  in  otli         '  dilatation  of  the 

vesMdg,  exudation  and  migration  of  the  CO]  -  ^il  disappe&ruior 

of  the  normal  ti.isueii  before  the  new  cells.  In  comptiuud  fractonas  iod 
Rmputations  it  oi^i'asionally  ends  in  suppuration,  a  small  colht^cion  of  pai 
sometimes  forming  which  liischarjres  itstdf  through  the  ojien  end  of  tlie 
meduUai'y  canal     In  simple  r  itonnivn   ^  " 

products  of  the  procea*  are  no,  thus 

m\\m  {viilf  Repair  of  Fracture*  Vob  1..  p^  ht**^). 
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Osteomyelitis  in  its  earlj  stages  is  recognized  by  the  dark  red  colour  of  the 
marrow.  Later  on  the  fat  disappeara,  and  soft  tissue,  having  the  ordinary 
pink  colonr  of  granulation  tissue,  takes  its  place.  If  bone  forms  it  appears 
fint  in  contact  with  the  pre-existing  osseous  tissue. 

Aevte  IMAuM  Osteomyelitis  is  one  of  the  most  serious  affections  of 
Iwne.  It  occurs  in  two  forms,  ti^aumatic  and  idiopathic.  The  traumatic  is 
nsually  of  septic  origin,  and  is  the  direct  consequence  of  decomposition  of  the 
dnchtfges  in  a  wound  communicating  with  the  medullary  canal,  as  in  a 
oompoond  fracture  or  amputation.  The  products  of  putrefaction  diffuse 
themselves  in  the  soft  tissue  of  the  medulla  and  set  up  acute  inflammation, 
vbich  rapidly  ends  in  suppuration,  and  often  in  gangrene  of  the  marrow. 
There  is  nothing  peculiar  about  the  process,  beyond  the  fact  that  the  products, 
being  encloeed  by  the  surrounding  solid  bone  on  all  sides  except  at  the  open- 
ing into  the  canal,  tend  to  diffuse  themselves  rapidly,  often 
extending  to  the  cancellous  tissue  at  the  articular  ends. 

Acute  diffuse  osteomyelitis  may  result  also  from  the  virus 
(if  the  various  infective  inflammations  which  attack  wounds,  as 
efjnpelas,  hospital  gangrene,  &c.,  finding  admission  to  the 
medullary  canal.  The  distinction  between  these  specific  inflam-  |y^ 
mationB  and  that  arising  from  the  irritation  caused  by  the 
products  of  simple  putrefaction  cannot  usually  Be  made,  as  it 
may  be  said  that  infective  traumatic  osteomyelitis  never  arises 
when  the  discharges  of  the  wound  are  in  an  aseptic  condition. 

Uiopatliic  ZnfeotiTe  Osteomyelitis  is  rarely  met  with, 
is  this  country  at  any  rate,  but  is  described  as  of  frequent 
oocorrence  by  most  German  writers ;  in  fact,  the  cases  which 
most  English  pathologists  describe  as  acute  infective  or  sup-  iKJ£;j 
pnmtive  periostitis,  or  as  acute  necrosis,  are  by  German  writera  n,,A\ 
ipok«fn  of  as  acute  osteomyelitis.  Infective  osteomyelitis  has 
been  induced  artificially  by  injuring  a  bone  subcutaneously 
and  then  injecting  -putrid  fluids  containing  microscopic 
organisms  into  the  blood-stream.  In  the  human  subject  the 
pos  from  bones  affected  in  this  way  can  always  be  shown  to 
contain  micro-organisms.  The  form  always  met  with  is  o'steoniyeiiti*  of 
rtaphylococcus  pyogenes  (see  Vol.  I.,  p.  248).  The  vims  is  gSrof*Xl 
believed  to  be  carried  by  the  blood  to  the  affected  bone.  What  Eib^-Joint. 
it  is  that  determines  the  particular  bone  affected  when 
the  inflammation  commences  in  the  medulla  is  uncertain,  but  when  the  peri- 
Qitenm  is  primarily  affected,  and  the  medulla  only  implicated  by  extension 
through  the  compact  tissue,  the  origin  of  the  process  can  often  be  traced  to  a 
blow. 

A  bone  affected  with  acute  diffuse  osteomyelitis  of  any  form  presents  the 
following  appearances  on  section.  The  medulla  is  in  parts  redder  than 
ntural,  and  scattered  hiemorrhages  are  commonly  met  with.  In  other  parts 
it  is  paler  in  colour  and  infiltrated  with  pus,  which  here  and  there  is  collected 
in  abeceas-cavities  of  various  sizes.  At  each  end  of  the  bone  the  morbid 
condition  extends  into  the  cancellous  tissue,  the  marrow  in  the  spaces  pre- 
senting the  same  appearances.  If  the  osteomyelitis  is  of  the  traumatic  septic 
form,  grey  gangrenous  patches  are  usually  present,  and  the  sawn  bone  is 
abominsbly  offensive  to  the  smell.    The  compact  tissue  shows  no  definite 
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chaiicjei?^,  but  the  puriogteiitn  is  always  swollen  and  frucjueiitly  separated 
the  bone  b?  the  formation  of  piie  l}eneaih  it. 

Acute  difTuse  oeteoinyelitis  always  causes  more  or  lass  ext<?nsive  ni*i* 
of  the  compact  tissue,  partly  by  depriving  it  of  its  vtiscular  snpply  when 
ftuppumtion  takefi  place,  and  fsartly  from  extension  of  the  ditluBe  inflammation 
into  the  Haversian  canab.  The  veins  of  the  affected  bone  become  inflamed 
and  filled  with  coa^'iduni.  The  thrombi  being  invaded  by  the  infective 
material,  soften  and  disintej^rate,  and  the  fragments  l»earitiir  with  them  the 
infective  matter  are  carried  into  the  eirr illation,  and  thus  euibolie  pytemia  is 
a  very  eommon  result. 

Simple  Chronic  Osteomyelitia  occurs  only  as  a  part  of  more  general 
inflammatory  affections  (»f  bone.  Thus,  in  an  osteoplastic  osteitis,  we  often 
find  the  medullaiy  canal  enrmached  on  by  th«  newly-formed  o^;8*?ous  tii^ue, 
until  in  some  cases  it  is  completely  tilled  by  sponji^y  bone.  In  uccrosis  of  the 
compact  tissue  tlie  neighbouring  medulla  becomes  chronically  inflamed,  ami 
the  products  of  the  process  undergo  ossification. 

Tnbercnlons  Osteomyelitis  results  from  the  deposit  of  tubercle  in  the 
medulla,  and  must  be  recognised  as  a  distinct  variety  <>f  tuhercuhieis  of  boDfs, 
The  condition  is  si'cn  most  fre^pjently  in  the  metaair|>al  [nmes  and  [>halangf«^ 
and  it  is  here  spoken  of  clinically  as  strumous  dactylitis.     It  usually  results  in 
the  formation  of  a  more  or  l<?8s  cLiffiise  caseous  mass  in  the  interior  of  the  bone. 
Sooner  or  later  the  compact  bone  is  slowly  perfomted  by  a  process  of  rarefaetivt 
osteitis,  and  thus  a  chronic  abscess  forms  beneath  the  periosteum,  antl  g^radti 
ally  invades  the  su|»erticial  tissues.     The  shaft,  is  often  thickcmn]  by  a  depri«it 
of  new  bone  U^neath  the  |>eriosUnniK     Necrosis;  i»ften  <KNuirs,  and  liie  seqnt' 
trum  may  present  any  of  the  characters  met  with  in  tuWrculous  disease  of 
cancellous  bone.     In  addition  to  those  cases  in  which  a  primary  tuliercnloim 
osteomyelitis   occurs,  it  occasionally  baptpens   that  the   medulla  ia  invailed 
secondarily  from  a  primary  focus  of  disease  in  the  extremity  ut  the  bom*. 

Inflammatory  Affections  of  thk  CANCELr^a's  Tissue, — The  caT»celli 
of  the  spongy  tissue  of  bone  are  c*jm|^M»sed  of  osseous  tissue  dilTering  in  no, 
respect  save  in  its  arrangement  frc»m  the  compact  substance.     The 
ai-u  filled  with  a  maiTow  in  most  parts  identical  with  that  of  the  mednlkry 
canal,  but  containiuir  less  fat.     In  the  vertebra?,  riU,  and  diploe  of  the  sknllt 
the  marrow  is  red,  and  contains  numerous  cells  like  white  c<»rpuselesand  uthm 
apparently  intermediate  betwi^en  white  and  red.     There  is  no  reason  to  believe 
that  any  of  the  pathological  changes  i»bserve<l  in  cancellous  Ume  begin  in  t 
osseous  tissue,  the  starting-point  of  every  process,  as  fur  as  can  be  ascertained* 
being  the  medulla  filling  the  cancellous  spaces.     The  following  are  the  ohiiiC^ 
inflammatory  processi^s  met  with  in  the  cauc4?llous  tissue: — I.  Acute  di 
osteitis;  'i»  lUrefactive  osteitis;  3.  Osteoplastic  osteitis*.     Chronic  inflai 
tion  of  cancellous  bone  is  in  the  large  mjij<»rity  of  cases  tulH*rculoiiB< 

▲ente  Bifhise  Znilammatloa  of  the  CanoelloQs  TiasiM  is  the 
procofis  oecumng  in  the  medulla  of  the  canccllouH  tisane  as  has  ftbnMdy  heei 
dewTil>ed  under  the  name  of  acute  diffuse  osteomyelitis  when  ?»'       •         the 
miUTow  of  a  long  bone,  and  arises  under  simihu-  conditinns,  •  the 

result  of  the  contact  of  putrid  disci mi'ges  in  an  i)[ien  wound,  imphtmting  the 
spong)'  tissue  of  a  bone,  or  as  an  infective  pr<K'esi«  ryimmcnring  without  direct 
communication  with  the  external  air.  In  many  aises  it  is  merely  an  extensiom 
to  the  end.<)  of  the  bone  fVom  the  medullary  oanab     In  it  the  canoellons  spaces 
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nme  filled  with  pus^  or  the  medullary  tissue  tuay  become  gangrenona.     It 
alimrB  leadg  U>  necroflia  of  the  osseous  tissue  sunoiinding  the  spaces, 

AurefTixig  Osteitis  is  very  ooiumon  iu  spongy  boues,  and  forms  the  chief 
pathoiut^irul  cfiiinge  iu  »  hu'gt*  proportion  of  the  cases  elinically  spokeo  of  as 
<ariw.  Rarefying  osteitig  in  cancellous  bone  is  essentially  the  same  process  as 
to  Uit  compact  tissue.  Inflammatory  exudation  and  migration  of  white  cor- 
ponkstake  place  iu  the  medullary  tissue,  and  theori-^inal  struct uresdi&appear 
the    inDammatory  new   i^^rovvth   (Fig.   50o).      The  cancelli   become 

dually  thinned,  being  absorbed  in  exactly  the  same  way  as  the  lamellae  of 
dm  ct)Cii|«ict  tissue.     A  spiculum  of  bone  removed  from  the  intlamed  area 
il»ir>  the  same    irregular  excava- 
tioDf  or  Howiihip's  lacunae,  in  most 
ti/^  may  l>e  seen, 

Th  iiikve  frctjuently 

nndt'rjfone  fatty  degenemtion ;  some- 
tmm  th«  ccIIb  iu  the  lacuuiB  are 
nfnstirted  merely  by  oil  globules. 
Thtfisdoe  to  interference  with  the 
oatntion  of  the  osseous  tissue  con- 
at  on  ttie  changes  occurring  in 

unwlnlhi  of  the  cancellous  spaces. 
FiiiillT  the  bony  tisBue  in  the  aflected 
may  entirely  disap|»ear,  the 
spaon  l)eing  oc<  upicd  by  suft 
inakr  gnumhition  tis.sue. 

i  Osteitis  aSect8  the 
OMlbtt  tiwue  with  c<msiderablc 
tnipmEny,  It  is  chai-acteriz.ed  by 
ikUmtDg  cif  the  cancelli  by  forma- 
te of  nrvr  bone  upun  llifm  at  the 
tsfom  of  Uie  medullary  tissue. 
TkiifKmgj  bone  thus  bc^comes  gradually  denser  in  structure  till  it  may  closely 
rmilllu  oompsct  bone.  The  process  of  formation  of  the  new  bone  is  the  sann' 
iifa  0llier  pacts.  Oiteoplastic  osteitis  of  the  compact  tissue  is  often  met  w  itli 
it  tk  etreamference  of  an  ai-ea  in  which  the  rarefying  process  is  going  on,  and 
ikm  not  QDcommonly  a  dense  zone  of  bone  is  formed  round  a  chronic  abscess 
<VA#ct]tiiniin]tD.  It  is  met  with  also  iu  conjunction  with  chronic  inflammatory 
(BWSIM  in  * '  -ict  tissue  and  in  the  neighbourhood  of  Bequestra.     In 

^Am  turn  1:  cur  as  a  sequence  of  the  rarefactive  in^ammatioD,  the 

fonnaiiofi  of  uew  bone  on  the  cessation  of  that  process  exceeding  the  nomiul 

Tsb«reiilaiLs  Disease. — Wt  have  already  seen  that  tubercle  of  bone  may 
e«  commence  as  a  periostitis  or  as  an  osteomyelitis.    Far  more 

16  itfi  occurrence  in  the  cancel kme  tissue  of  the  articular 

t  of  the  long  bones,  ar  in  that  of  irregular  bones,  sucii  as  tht^  vertebrse 

•adtsfsns^     Indeed,  it  is  now  a  generally  accepted  fact  that  the  different 

[firiclies  of  cshrooic  inflammation  of  cancellous  ti^ne — rarefactive  and  osteo- 

be  large  majority  of  ca8<^8  dependent  upon   a  tuberculous 

Microscopic  examination  of  the  granulation  tissue  which 

the  GSiicienouB  spaces  shows  the  characteristic  appeamncea  which  have 


Fitf.  3i06. — Cniioufl  b«»uc  frtjjn  t  Vaht^  of  TnberruUnin 
h*UiiiA  of  the  iKinm  nt  iiiv  8k uU  In  «  rhilil  At  b 
Rif>  ^r^ii  the  *i»-4?jitlrfi  LnrtintF!  of  Ifow4hi[i :  thi* 
iriutrrittl  filling  the  tlltatCiX  CaiU-4ltQii>»  s|jmcm  m  Ia 
c^L^biiUA  gratiiiUtion  tli»H.im. 


266         IXFIAMMATIOX    OF    BONE    AND    fTS    EFFECTS. 


already  been  described  (Vol.  I,»  p.  108<l).  The  tubei-cle  often  aflsumes  the 
infiltrating  form,  although  definite  tubercle  iif>dn]e8  may  be  proseoL  The 
disease  sfinnids  by  a  prooefig  of  mi^efaetivu  osteitiB  until  a  considefabte  csMOOi 
mass  occupicB  a  cavity  in  which  the  bony  trabecula*  have  been  oainpMdy 
destroyed.  The  nature  of  the  chanirea  in  the  bone  has  been  canTnlly  stndi«d 
by  Watson  Cheyne.  Aronnd  the  tuberculous  focus  the  cancellous  spaoea  ikt^ 
filled  with  vascular  fibrous  tissue,  and  the  trabeculse  themselves  are  generally 
more  or  less  thickened.  As  the  diseast^  spreads,  the  fibrous  material  is  iuTmd^ 
by  the  tuberculous  granulation  tissue,  and  tlie  sclerosed  trabeculsB  are  atioorbed* 
In  this  way  the  surface  of  the  bone  is  gradually  reached,  and  infrrtion  of  the 
BUficrficial  structures  or  the  cavity  of  a  joint  ticcurs,     Cheyne  has  abw>  pointed 


Vlg.  :fOO<— Tit bcrt^tf lout  otvltf  lit  |1^ft4 


out  that  a  condition  of  rap^factive  osteitis  may  lie  met  with  in  ]3arta  of  tbsl 
bone  at  a  considerable  distance  from  tlie  T" 

The  fo)lowin«!r  are  the  m(j«t  importunt  tii  .liieh  are  met  iritli  tn] 

tulierculous  diseusc  of  cnncfllous  bone  : — 

(a,)  Carifs  rnth  sappuratwn.  In  this  condition*  which  is  the  commonett 
foim,  chronic  suppuration  n.-sutts  from  the  a4lmixture  of  the  eaaeous  tuljensle 
with  the   irjflammatury  exudati«*n   of   the   «viv  /   tiKsue.     When    the 

disease  reu<*lit*H  the  surfuoe  of  the  Imnt*  the  p< ;  is  first  mijied  by  the 

pus  and  subs^Hjnently  [a^rforated,  the  chronic  abftcess  then  finding  ICa  way  Ui* 
the  surface* 

(b,)  (•hrank  ab$ci$*  of  bom.     In  this  (Tondition  caseation  and  snpfmmtioii 
occur  after  the  completo  destruction  of  the  osseous  canoeUi.     Osieo] 
osteitis  i^lowly  prueeed^  in  the  surrounding  hone  until  the  pus  is  t^<>mpteiel; 
stmt  in  by  a  dense  layer  which  oftVnt  irnat  i»hstnu'tion   to  the  aprcail  of  tht 
suppuration^     In  this  way  a  small  collection  of  puK  may  remain  ]iermam>ntl7j 
enoyvtod  in  Uie  centre  tif  the  bone*  or  eventually  it  may  come  to  the  snrfi 
through  a  fine  tnu'.k  and  discharge  itself  beneath  the  |»erio8teum. 
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(c)  Caries  sicca  or  dry  caries.  In  this  variety  of  caries  extensive  destruc- 
tioo  of  the  bony  matter  may  occur  without  suppuration,  the  granulation  tissue 
being  in  part  absorbed  and  in  part  undergoing  ossification.  Dry  caries  is 
most  commonly  met  with  in  the  bodies  of  the  vertebree,  and  occasionally  in 
the  articalar  surfaces  of  bones,  as,  for  instance,  in  the  head  of  the  humerus. 

(A)  Caries  fungosa  or  /ungating  caries.  This  name  has  been  applied  to 
those  cases  in  which  the  granulation  tissue  grows  exuberantly,  with  rapid 
destroction  of  the  bony  cancelli.  It  is  most  common  in  the  articular  ends  of 
bows;  the  granulation  tissue  fungatcs  into  the  joint,  after  destruction  of 
the  cartilage,  and  leads  to  secondary  infection  of  the  synovial  membrane. 

(f.)  Necrotic  caries  is  a  very  common  result  of  tuberculous  disease  of 
c&Dcelloas  bone.  In  the  process  of  rarefactive  osteitis  above  described  the 
destruction  of  the  bony  ti*abeculaB  takes  place  by  gradual  absorption  through 
the  agency  of  osteoclasts.  Almost  invariably,  however,  minute  fragments  of 
booe  are  found  in  the  tuberculous  tissue  and  represent  portions  of  cancelli 
which  have  become  completely  separated,  and  are  indeed  minute  sequestra.  In 
oeciDtic  caries  this  same  process  occurs  in  a  more  marked  degree,  and  thus  we 
Sod  in  the  cavity  of  the  chronic  al>sccs8,  or  imbedded  in  a  mass  of  caseous 
roaierial,  a  portion  of  necrosed  cancellous  bone  often  of  considerable  size.  The 
wqaeatrum  is  soft  and  spongy  as  the  result  of  the  i-arefactive  osteitis  which 
had  already  in  part  destroyed  it ;  its  enlarged  cancellous  spaces  being  occupied 
by  ^Dulation  tissue. 

In  another  variety  of  necrosis  due  to  tuberculous  osteitis  the  sequestrum 
piwents  characters  quite  different  from  those  above  described.  Instead  of 
being  eoft  and  spongy  it  is  very  dense  and  sclerosed,  the  microscope  showing 
that  the  trabecular  are  much  thickened,  and  the  cancellous  spaces  occupied 
^•J  toberculous  tissue  which  may  be  calcareous.  The  separation  of  such  a 
ttlerused  area  of  bone  as  a  sequestrum  depends  upon  the  spread  of  rarefactive 
•«eiiis  around  it  with  destruction  of  all  its  connecting  trabeculoe.  Sequestra 
of  this  kind  are  most  commonly  found  in  the  articular  extremities  of  bones. 
Tliey  are  often  superficial,  and  more  or  less  wedge-shaped,  so  that  Konig  has 
wjn^sted  that  they  are  the  result  of  embolism.  This  view  cannot  be  accepted, 
for.  as  Cheyne  remarks,  it  fails  to  explain  the  fact  that  the  bone  shows  unmis- 
ttkeable  evidence  of  the  active  growth  which  preceded  its  death. 

When  tubercle  of  bone  l)ecomes  (juiescent  or  undergoes  cure,  condensation 
«'f  the  rarefied  Ijone  takes  place,  and  the  tuberculous  granulation  tissue  under- 
tow fibroid  degeneration  or  becomes  calcareous.  Remains  of  the  tubercle 
nwv  however  sometimes  be  found  at  long  periods  after  all  evidences  of  active 
'iJMa?  liave  disappeared,  a  fact  which  is  in  keeping  with  the  well-known 
tendency  of  the  disease  to  recur  after  years  of  apparent  cure. 

It  is  necessary  here  to  state  that  the  term  Caries  is  applied  to  any  chronic 

destructive  inflammation  of  bone  whatever  its  cause  may  be.     Caries  is  not  a 

dijeaj*e,but  is  the  result  of  various  conditions  which  lead  to  rarefactive  osteitis, 

tith  or  without  suppuration.     Tubercle  is   undoubtedly   by  far  the   most 

common  cause   of  this  destructive   inflammation   of  bone,  and   it  will   be 

ff»nrenient  to  state  the  various  facts  upon  which  this  view  is  based.     In  the 

first  phice,  the  histological  characters  of  the  granulation  tissue  which  occupies 

th«.'  cancelU>us  spices  and  the  various  changes  which  it  undergoes  are  in  every 

respect  similar  to  those  met  with  in  tuberculous  tissue  elsewhere.     Secondly, 

the  tubercle  bacillus  can  usually  l^e  demonstrated  in  the  diseased  tissues  if 
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H  proloDtred  search  be  mjidc.  The  bacilli  are,  however,  few  in  mimher.  and  it 
iR  iiitoreftting  that  Wat.Hon  Cheyue  )ias  found  miioh  diffi(mlty  in  demotwtratio^r 
thera  in  eases  nf  tuberculous  joint  Jisciise  artificially  pnxluced  in  auimuK 
hy  inoculation  with  pure  cultivations  of  the  organiism.  Thirdly,  th**  bouf 
and  joint  affGctionfi  in  qiioatiou  are  not  uncommonly  asaociated  with  tubercb 
of  the  Inn^s  and  other  organs.  Billroth  found  cheesy  tuberculous  deposit*  in 
iotornal  organs  in  7i4  per  conL  of  the  cases  of  caries  exauiint'il  by  him.  The 
lungs  were  most  cummonly  afTected.  It  is  probable  that  in  many  of  these  tlie 
general  infection  was  secondury  to  tlie  disease  of  the  bone^  though  it  is  i|uit^ 
possible  that  in  many  the  reverse  may  have  been  the  case.  Dejith  from  other 
tul>eronlous  affections  is  by  no  means  rare,  and  general  tuberculosis  has  been 
kncjwn  to  follow  operations  undertaken  for  the  vmv.  of  the  local  difieHfle, 
Fourthly,  exactly  similar  changes  in  iiones  havp  l»eon  produced  e\'  illy 

in  animals  by  injecting  into  them  phthisical  sputum,  and  the  pus  i  nw 

absceeses.  Lastly,  Watson  Cheyne  has  produced  the  typical  "strnmoiw'* 
diseasca  of  Ixmcs  and  joints  by  the  inoculation  of  pure  cultivations  of  bacilli 
obtained  trora  human  taberculoelH,  In  the  case  of  the  bones  the  biu'illi  were 
injected  either  into  the  Idood- vessels  «uj>plyiug  the  bone,  or  din-'  ihe 

epiphyses  or  medulla.    Tuljcrculous  inflanimation  followed,  with,  tf  Lt<«, 

typical  disease  in  the  neighbouring  joints,  expansion  of  the  bone  aad  ibe 
formation  of  new  bone  beneath  the  periosteum. 


OUaaCAJL    ySATURSS    of    THIE     IKPLAMMATORT    AFFXOTIONS    07    BOMS 

PERIOSTITIS. 

Inflammation   of  tlie   Periosteum  is  common  us  a   result  of  injury, 

syphilis,  or  articular  rhe'imatism.  Of  these  causes  rhenmatism  is  the  least 
common,  but  the  existence  of  a  true  rheumatic  (.leriostiti!?  cannot  K*  doubted. 
Three  cases  of  this  nature  have  recently  been  recorded  l>y  t/outts  and  <Jarr(xl ; 
in  all  the  periostitis  affected  the  ulna,  and  was  aaeociated  with  organic  heart 
disease,  joint  swellings,  and  subcntajjeous  rheumatic  nodules.  Ferio«tJliii 
occasionally  occurs  as  a  setjuela  of  other  acute  sfiecifie  disciises,  such  as  typh' 
and  sr.utrlet  fever*  ft  may  l>e  de}>endetit  U]xm  disease  of  the  subjacent  bcjisa^ 
and  frefiuently  occurs  in  the  neighlK)urhix»d  of  joints  as  the  result  of  cjtietiaioii 
from  the  inflamed  ligament^^. 

Bjm^tomM.—Simph  Acute  /'erimtifi^  (p.  25<;)  resulting  from  injary,  »iicll 
as  a  blow  ou  a  supertieial  hnjue^  as  the  tibia,  is  characterized  by  the  formatioii 
of  a  swellinar,  fixed  on  the  surface  of  the  l>one,  acutely  tender,  and  ae«xiBi 
iwnied  by  severe  tensive  aching  pain,  ei'iieinally  when  th**  limb  is  if  len^ 

position.     The  skin  may  be^tiglitly  retldeneil  and  icdemaious,     i  /  V 

treatment   the  symptoms  sixui  sul»side  in  most  cases,  but  occasionaliy  th 
inflammation  goes  on  to  suppuration.     In  simple  periostitis  the  pus  sboun  butj 
little  tendt^ncy  to  burrow  beneath  the  membrane,  in  this  diflfering  essentially^ 
f mm  the  di Hi ise  or  infective  subperiosU-^aUuppu ration  t<»  '     '  nHf 

(see  Acute  Infectivi*  Periostitis  l     The  simple  subpen*-  v    luf 

followed  by  necrosis  of  a  scale  of  bme,  but  mon*  comtuoniy  after  the  pus  is 
evacuated  it  heals  without  further  trouble. 

Subamtfi  and  Chronic  PerioMU  may  occur  aa  a  sequel  of  the  acute  foi 
just  deitcribed  :  or  the  disease  may  from  the  bc^inuiuj^  assume  this  form  whi 
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\i  is  doe  to  syphilis,  rheamatism,  or  occnrs  in  a  scrofulous  subject.  Chronic 
periostitis  is  always  accompanied  sooner  or  later  by  the  formation  of  new  bone 
(0steq)la8tic  Periostitis,  see  p.  257).  The  symptoms  consist  of  a  hard 
ekogated,  bat  somewhat  puffy  swelling  without  cutaneous  discoloration — a 
nodh—not  distinctly  circumscribed,  and  attended  with  much  pain  in  the  part, 
especially  at  night,  with  tenderness  on  pressure. 

ftMtai«at. — In  the  treatment  of  the  acute  form  of  the  affection,  the  free 
applications  of  leeches,  with  hot  fomentations,  will  arrest  the  disease,  and  give 
relief  to  the  patient.  Should  pus  form  it  must  be  let  out  by  incision  as  soon 
IS  it  is  recognized,  strict  antiseptic  precautions  being  observed  in  order  to 
diminish  the  risk  of  necrosis. 

In  the  more  chronic  form^  the  continued  administration  of  the  iodide  of 
potassium  will  reduce  the  swelling,  remove  the  nocturnal  pains,  and  materi- 
ally improve  the  local  condition  of  the  part.  In  those  cases  of  periostitis 
which  are  of  syphilitic  character,  iodide  of  potassium  may  be  looked  upon 
almost  as  a  specific.  Added  to  this,  repeated  blistering  will  be  of  essential 
service.  If  there  be  much  thickening,  the  parts  suffer  from  the  tension  of  the 
structores  ;  here  considerable  relief  will  be  afforded  by  the  free  division  of  tlie 
periostenm  down  to  the  bone,  either  through  the  skin,  or  subcutaneously  by 
metDS  of  a  tenotome. 


CHROMIO    OSTXITIB    AND    FKRIOSTITIS. 

By  dironic  Osteitis  and  Periostitis  is  meant  an  affection  usually  at- 
tacUng  long  bones,  leading  to  considerable  enlargement,  with  alteration  in 
stroctore.    A  section  of  the  affected  bone  shows  that   the  periosteum  is 
thickened  and  new  bone  is  being  formed  beneath  it  (Osteoplastic  Periostitis, 
p.  257).    The  compact  tissue  has  become  more  porous  than  natural,  and  from 
the  simoltaneous  destruction  of  the  old  bone  and  formation  of  new,  it  often 
shows  a  peculiar  laminated  expansion  of  its  structure,  so  that  a  section  of  it 
praents  an  appearance  of  concentric  parallel  layers  (Rarefying  Osteitis  and 
Expansion  of  Bone,  pp.  201,  265).    The  cancellous  tissue  may  at  the  same  time 
become  denser  than  natural,  and  new  bone  may  form,  filling  the  medullary 
csDsl  (Osteoplastic  Osteitis  of  the  Cancellous  tissue,  p.  2G5).    As  the  result  of 
these  changes  in  its  various  component  parts,  the  whole  bone  may  be  con- 
^rted  into  a  uniform  mass  with  but  little  distinction  between  the  cancellous 
tnd  compact  tissue.    When  the  process  becomes  extremely  chronic,  as  it  often 
does,  the  osteoplastic  processes  may  be  more  pronounced,  and  the  enlarged 
bone  may  become  extremely  dense  and  ivory-like  in  structure.     Chronic  osteitis 
tnd  periostitis  may  occur  alone,  but  it  is  more  common  to  find  them  associated 
with  necrosis  of  small  portions  of  the  cancellous  or  central  layers  of  the  com- 
psct  tiisae,  or  with  the  presence  of  a  chronic  abscess  in  the  cancellouK  tissue. 
The  disease  may  affect  the  whole  length  of  a  bone  (Fig.  500),  or  may  be 
limited  to  one  end.     When  it  occurs  in  young  subjects  it  is  often  accompanied 
I7  early  union  of  the  epiphyses,  which  may  cause  shortening  from  want  of 
powth.     In   other  cases  in  which   the  middle  part  of  the  bone  is  chiefly 
sfected^,  elongation  may  take  place.     I  have  seen,  as  the  result  of  chronic 
osteitis,  the  tibia  from  one-and-a-half  to  two  inches  longer  than  its  fellow. 

Csttses, — Chronic  osteitis  may  arise  from  various  causes.     In  some  cases 
'\i  if  met  with  in  strumous  children,  and  appears  to  arise  from  slight  injury 
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or  from  ex|K)6ure  to  cold,     lu  those  cases  Iri  which  it  is  limited  to  one 
of  a  bone,  it  is  odeu  dae  to  the  irritation  caused  by  the  presence  of  a  sm; 
talienPiiloMs  centre  deeply  seated  in  the  cancellous  tissue.    When  the  middi* 
part  of  the  bone  is  affected,  especially  before  cessation  of  growth,  it  will  Qot 
uneoramonly  be  found  to  be  due  to  hereditarj^  syphilis*     In  miult  life  it  is 
often  oae  of  the  effects  of  acquii-ed  syphilis. 

S3rxaptom8. — The  symptoms  of  chronic  osteitis  consist  of  eulargtnneut  of  ihd 
afiVcted  bone,  with  deeply  seated  pain  in  and  ^Teat  tenderriess  of  the  limb 
tlie  pain,  as  in  jx^riostitis,  is  greatly  increased  at  nip  lit,  and,  when  the  disc 
is  chniuic,  is  much  influenced  by  the  state  of  the  weather.  There  is  no  danger 
ooiinected  with  this  condition  ;  but  it  often  becomes  disti*e*»*sin*(  from  the 
i$cverity  of  the  tensive  and  nocturnal  pain  accompanying  it*  In  strntnona 
subjects  there  is  always  considerable  probability  that  the  condition  it 
flecondarj*  to  a  central  tuberculous  focus,  and  this  may  lead  to  necrosis  or 
curies  with  chronic  suppuration. 

TreatmexLt. — In  chronic  osteitis  and  periostitis,  when  the  bone  has  be<^ime 
Uiickened  and  enlarged,  but  little  can  bc^  done  in  the  way  of  cua».     The  a*! 
ministration  of   ioflide  of  potassium  with  occasional  apphcatton  of   blistert 
will  however  do  much  to  an'est  the  progress  of  the  disease  and  relieve  pain* 
especially  in  those  cases  in  which  there  18  u  Kvphiliiic  taint.     ^  liewi 

means  fail  to  give  relief,  and  the  pain  continue  of  un  excessive];  Anig 

and  persistent  character,  I  have  found  the  operation  of  Untar  (Mtfohmf/  of 
great  service.  An  incision  about  three  inches  lung  is  made  directly  down 
on  the  chronically  inflamed  «nd  indurated  l^one,  being  carri^  through  the 
perioHteum,  so  that  the  senlpel  grates  u|x>n  the  bone.  By  means  of 
saw  this  cutis  extended  into  the  substance  of  the  bone  as  far  as  the  uj 
canal,  or  deeply  into  the  cancellcms  tissue*  Some  bleeding  o(*cur«,  bnt  it  can 
alw^ays  be  anvstc»d  by  f*ositiun  and  pressure.  The  wound  is  then  closed.  In 
this  way  tension  is  taken  off;  and  the  pain»  which  appears  to  be  dependent  on^ 
the  compression  of  intlamed  l>one  by  its  own  condensed  strnetnre,  is  at  oticd 
relieved.  *'  Linear  cjsteotomy  '*  \$  an  ojieration  especiidly  applicubk*  to  cisseon* 
m»des  of  the  long  bones,  or  to  chrtinic  osteitis  of  the  articular  ends  of  tJic  tibia, 
and  is  a  far  less  severe  mode  of  treatment  than  trephining  the  bone,  which 
hm  oc>(^i^ionally  bwu  adopted  in  such  cases  ;  while  it  is  equally  efficacious. 
After  a  time,  when  the  progress  of  the  disease  ceases,  the  enlarged  bone  drjea 
sot  give  rise  to  any  very  serious  inconvenieiiee,  except  sucli  an  may  \m 
occasioned  by  its  bulL 


OHBOKIC    AB8CBSB    Or    BOmC. 


Cluroiiic  abscesses  in  bona  are  usually  met  with  in  the  cancollotis  i 
^d  occur  with  sjx-fnal  frcNjuency  in  the  head  and  lower  end  (*f  the  tibia.     Thel 
/tbsceas  forms  as  the  result  of  rarefying  osteitis  of  a  localised  [wtrtion  of  the  mo*  j 
cdloiis  tissue  (p.  26rt).    This  process  continues  till  the  bony  ciuicelli  are  com* 
pletdy  destroyed.     Subsequently  the   inflammntory  products  ni  '  '» 

degeneration  and  soften,  forming  thick  euixly  fluid  containing  fevs 
pus  cells  and  largt^  cjuantiticM  of  fatty  (l*'hri*.   The  pnx^ess  may  continue  grado^ 
ally  Ui  extend,  and  may  thus  undermine  the  contiguous  iivrtilagt*,  and  CTentoally 
the  alisccss  may  burst  into  the  neighbooring  joint  (Fig,  508),    The  tendency 
for  the  pus  to  burrow  in  this  direction  is  increased  by  the  want  of  fonnatitio 
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f  new  bone  beneath  the  cartilage,  while  it  readily  takes  place  andcr  the 
team.  In  young  snbjects  before  the  union  of  the  epiphyses,  the 
XHnmonly  finds  its  way  to  the  surface  through  the  soft  tissue  be- 
i  the  epiphysis  and  the  diaphysis.  Very  frequently,  however,  the  disease 
aes  excessively  chronic.  The  abscess  is  then  of  small  size  and  deeply 
1  in  the  cancellous  tissue.     The  inflammation  in  the  bone  immediately 
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Pig.    508.  —  Abscoss    in 
Head  of  the  Tibia. 
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mding  the  cavity  in  these  cases  often  assumes  the 
)la6tic  form,  and  the  collection  of  pus  becomes 
mded  by  a  wall  of  excessively  dense  hard  bone,  and 
s  state  it  may  remain  unchanged  for  many  months 
en  years.  The  irritation  caused  by  the  presence  of 
38  usually  gives  rise  to  chronic  inflammator}'  changes 
le  neighbouring  compact  tissue  and  periosteum. 
\  asBome  the  form  described  in  the  previous  page  as 
>nic  osteitis  and  periostitis,"  and  produce  consider- 
mlargement  of  the  affected  end  of  the  bone.  Chronic 
»»  have  occasionally,  but  more  rarely,  been  met 
in  the  medullary  canal. 

e  quantity  of  pus  contained  in  a  chronic  abscess  of 
is  usually  very  small,  amounting  to  one  or  two 
ms,  but  Stanley  has  recorded  cases  in  which  an 
i  or  more  was  found. 

may  happen  that  degeneration  of  the  inflammatory 
lets    or    suppuration  may  take  place  before  the 
ring  process  has  advanced  far  enough  to  cause  complete  destniction 
ie  cancellous  tissue.      The   undestroyed  bone   then  perishes,  becomes 
ited  from  the  surrounding  parts,  and  lies  loose  in  the  cavity  of  the 


Ig.  500.  —  Section  of 
Tibia,  showing  Chn»- 
nic  Osteitis  and  (,ir- 
cunidcriVied  AbtfoesseM 
of  many  years'  dnra- 
tion. 


some  cases  abscess  of  bone  is  associated  with  chronic  osteitis  of  a  oon- 
ible  portion  or  the  whole  of  the  shaft,  the  bone  becoming  greatly 
ged,  thickened,  and  generally  diseased  from  end  to  end.  Fig.  509  is  a 
aestation  of  a  section  of  the  tibia  in  such  a  state  of  combined  suppu- 
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ration  and  iiitiammrttciiy  hypertrophy,  removed  by  nmputatiou  frum  a 
who  had  BnfTeivd  for  tweiity-tliree  yeant  fr'im  the  difiease. 

The  Causes  of  Gliromc  Abscess  of  Bone  are  ofUii  somewhat  doubtful. 
It  oocnrs  almost  exclusively  in  scrofnlous  Biibjects,  and  there  can  be  no  doubt 
that  the  immediate  cause  in  a  very  lar^^e  proportion  of  cases  is  the  deposit  of 
tid)ercle  in  the  medal lu  of  the  cancellous  tissue.  This  set«  up  inflammation 
around  it,  and  finally  softens  in  the  same  way  a^  in  other  parts.  In  some 
cases  the  disease  arises  apparently  from  injury. 

The  Symptoms  of  chronic  abscess  of  bone  are  nsually  of  the  following 
character.  The  patient,  |>erhap8  after  the  receipt  of  an  injur}%  has  noticed 
that  at  one  spot  the  aHected  hone  has  become  swollen  and  jkiinful  ;  the  «kia 
covering  it  preserves  its  natarwl  colotir  in  the  majority  of  cases,  but  in  some 
instancea  becomes  red,  glazed,  and  cedematous  ;  the  pain,  which  is  of  a  lan- 
cinating and  aching  character,  is  usually  remittent,  often  ceasing  for  days* 
weeks,  or  months,  and  then  returning,  under  the  influence  of  very  trivial 
GiiUfles,  with  its  original  severity.  It  is  especially  troublesome  at  night«  and 
is  always  associated  with  a  degree  of  tenderness  of  the  part  ;  and,  indeed,  in 
the  intervals  of  its  accession,  it  will  be  found  on  careful  examination  that 
there  is  always  one  tender  spot  in  the  enlarged  and  indurated  bone.  The 
long  persistence,  for  years  perhaps,  of  these  signs  will  unually  f>oint  to  the 
existence  of  a  small  circumscril)ed  abscess  under  the  thickened  wall  of  the 
bone.  It  must  be  borue  in  mind,  however,  that  the  same  local  symptoms  may 
be  induced  by  four  conditions:  1,  By  a  chronic  absces*  without  nerniKia, 
2.  By  the  inclusion  of  a  small  piece  of  dead  bine  surrounded  by  pus  within  a 
dense  and  impervious  casing.  3.  By  simple  or  syphilitic  osteitia  and 
periostitis  (p.  2fr!»,  and  Vol.  I.,  p.  1157),  without  suppuration  or  necroais;  umI, 
4.  By  the  growth  of  a  tnmour  within  the  bone.  For  all  practical  paqioeea 
the  diagnosis  is  of  little  consequence,  as  the  operative  procedure  is  the  same, 
whether  the  t^ymptoms  arise  from  the  confinement  of  a  few  drops  of  pns  or 
from  the  inclusion  of  necrosed  bone»  and  the  diagnosis  of  the  presence 
tumour  can  often  be  made  only  by  a  similar  opemtion* 

The  danger  of  clironic  abscess  of  the  end  of  a  long  b4»ne  will  gi*     "     '  r 
tin  its  proximity  to  the  articular  surface.     If  near  this,  it  will  prt' 
perforation  of  the  cartilage,  so  that  the  pus  enters  the  joint,  which 
k>ecomes  acutely  inflamed  and  often  destroyed.     If  tlie  ab«<^fis  is  due  to  Ibe 
presence  of  6*jftening  tubercle  the  synovial  membrane  may  become  iufisoted. 
and  chronic  tuberculous  disease  of  the  joint  may  thu!<  be  set  up. 

If  the  clironic*  aljscess  be  situated  in  the  diaphysis  near  the  jotiction  of  the 
epiphysis  with  the  shaft,  this  event  is  not  so  likely  to  oiTcnr.  Thesurronndiug 
bone  simply  becomes  thickeutHl ;  and  though  tlie  health  may  suffer  from  the 
oonstaut  wearing  pain,  the  joint  is  not  in  peril,  and  relief  may  readily  he 
given  by  o]>t' ration. 

Treatment. — As  a  circumscribed  abscess  in  bone  cannot  perforate  the  detiiie 
oeseous  structure  overlying  it  by  any  procesj^  analogoos  to  tlie  jHiinting  and 
discharge  of  an  absc^'SB  in  the  soft  parts,  it  becomes  necceanry  for  the  Snrgeun 
to  open  up  a  vent  for  the  pus.  In  mmQ  cases  simple  linear  osteotomy, 
described  at  p.  270,  may  be  practised  ;  but  should  the  bone  be  much  thickened 
and  the  »w«*eous  structures  greatly  indurated,  an  efficient  aperture  can  only  be 
made  by  nieans  of  the  trephine  or  gouge.  Before  performing  this  opermtioli 
the  fMiiuf    nf  greateist  teud'-nies^  ^Imuld    Uv   accurately   murked  nri   the  skin. 
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The  limb  having  been  made  bloodless  by  Esiuarch's  method,  the  bone  is 
exposed  by  a  free  incision  over  the  tender  area.  The  edges  of  the  incision 
being  held  apart  with  blunt  hooks,  the  periosteum  is  divided  and  i*eflected  with 
a  Laogenbeck's  (Fig.  510)  or  T-shaped  elevator. 

A  bone  trephine  is  then  applied,  or  the  dense  bone  may  be  carefully  cut  away 
with  a  gonge  (Fig.  511)  and  mallet. 

The  diseased  cavity  will  very  commonly  at  once  be  opened  in  this  way.  It 
may  contain  curdy  pus,  and  the  sclerosed  bone  surrounding  it  may  be  covered 
with  a  thin  layer  of  soft  granulation  tissue  ;  or  a  sequestrum  may  be  found 
sonoQoded  by  a  layer  of  caseous  tuberculous  tissue.  In  either  case  the  cavity 
mmt  be  thorooghly  scraped  out  with  a  Volkmann!s  sharp  spoon,  and  any  over- 
hioging  bone  should  be  removed  with  the  gouge,  so  that,  if  possible,  the 
opening  may  in  every  direction  be  as  extensive  as  the  cavity  itself.  If,  how- 
efer,  no  cavity  be  found  the  Surgeon  must  not  be  disappointed,  but  should 
pierce  the  neighbouring    osseous    tissue  in  different  directions  by  means 


Fig.  510.— Langunbeck's  Pcrio«teaI  Elevator 
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Fig.  511.— Gouge. 

<»f  a  gouge,  when  perhaps  the  abscess  will  be  opened  ;  should  it  not  be  so, 
the  patient  will  still  in  all  probability  be  materially  benefited  by  the  removal  of 
the  circle  of  bone,  and  the  consequent  relief  to  the  compression  of  the  osseous 
tiane. 

The  operation  should,  if  possible,  be  performed  with  antiseptic  precautions. 
The  cavity  should  be  thoroughly  cleaned  with  a  small  piece  of  sponge  soaked 
in  some  antiseptic  solution  (as  chloride  of  zinc,  gr.  xx.  to  3j.),  in  order  to 
ftmove  any  fragments  of  necrosed  bone  or  saw-dust.  It  may  then  be  dressed 
titb  any  efficient  antiseptic  dressing,  which  should  be  firmly  applied  before 
the  toamiqnet  is  removed,  the  cavity  in  the  bone  being  plugged  with  strips 
of  gaoze.  At  the  subsequent  dressings  careful  plugging  will  be  required  to 
prevent  the  superficial  wound  from  closing  before  the  deeper  parts  have 
healed. 

In  some  cases,  when  ihe  cavity  is  small,  plugging  is  unnecessary,  and  a  dry 
wo*>l  dressing  may  be  left  unchanged,  if  all  goes  on  well,  for  a  week  or  even  a 
month  if  no  discharge  soaks  through.  If  decomposition  can  be  prevented  the 
cavity  often  becomes  filled  with  blood-clot  into  which  the  granulation  tissue 
fpfoots  from  the  surrounding  bone,  until  in  two  or  three  weeks  it  may  be  com- 
pletely closed.  If  the  cavity  becomes  filled  with  septic  discharges  the  process 
of  healing  is  much  delayed.  Subsequently  the  granulation  tissue  develops  into 
bone  and  the  limb  recovers  its  former  strength  and  utility. 
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DIFFU8S    aEFTIO    08TB0UYZLJTIS. 

Diilhae  acute  inflamTDation,  ending  in  supptiration  of  the  mediillaiy  tii 
of  a  bone,  may  arise  as  a  confiequence  of  open  wunnds,  gncli  as  componnd 
fractures  or  amputations,  or  may  oc^cur  as  an  acute  disease  arising  without 
evident  cause.  I  shall  here  deal  only  with  the  former  condition,  the  hittrr 
being  most  conreuiently  considered  when  discuBaing  the  affection  commonly 
known  in  thi^  country  as  "  acute  necrosis/* 

Diflfuse  aeptic  osteomyelitis  was  formerly  a  common  consi-quence  of  injuries 
by  which  the  medullary  canal  was  opened^  such  as  convpcmnd  fractured  or 
amputations,  and  it  was  also  often  met  with  w*hen  the  r-anoellon*  tissue  only 
was  implic4itedj  as  in  excision  of  the  knee.  Compound  fissured  fractures  of 
the  lon«r  bones,  such  as  result  from  gunshot  wounds,  are  specially  prone  to  be 
followed  by  it.  The  condition  is  essentially  connected  with  decomposition  of 
the  discbarges  of  the  wound  through  which  the  bone  has  been  exposed,  and 
more  especially  with  the  presence  of  se|itic  matter  pent  up  in  contact  with  th** 
open  medullary  canal  or  cancellous  tissue.  The  improved  ti-eatment  of  wounds 
and  the  use  of  antiseptics  have  now  almost  abolishi^d  it  in  civil  practice  though 
it  is  still  not  uncommon  in  military  surgery. 

In  certain  rare  cases  diffuse  osteomyelitis  has  been  met  with  as  the  result  of 
subt^utaneous  injuries.  In  the  majority  of  these  cases  it  forms  a  seconckry 
effect  of  general  blood-poisoning  from  a  fool  wound  in  some  other  part  of  the 
l>ody.  That  this  is  the  most  probable  explanation  of  these  cases  is  shown  by 
the  fact  that  simple  fractures  can  be  made  to  suppnrate  in  animalB,  anil 
osteomyelitis  can  often  be  induced  in  the  injured  bone  by  injecting  septie 
matter  into  the  blood -stream^ 

The  pathology  of  the  process  is  n<it  difficult  to  understand.  If  sepdo 
matter  be  pent  up  in  the  deep  part^  of  a  wound  in  contact  with  the  opened 
cancellous  tissue  or  the  medullary  canal,  the  products  of  decomposition  wiQ 
readily  diffuse  themselves  into  the  soft  medullary  tissue.  This  b«*coii]€« 
acutely  inflamed,  and  pus  is  rapidly  formed  ;  or  owing  to  the  conHned  9pac«r 
in  which  the  meduUaiy  tiasue  is  contained,  the  inflammatory  ^  itiay 

arrest  the  circulation  and  cause  gaugi-ene.  Whether  it  ends  in  ^  _  •  or 
iu  suppuration  the  products  of  the  inflammation  in  their  turn  decompose,  and 
thus  the  proc^css  mpidly  spreads  throughout  the  medulla.  Simple  piitre* 
faction  is  thus  sufBcient,  in  most  cases^  to  explain  the  phenomena  of  difftiao' 
osteomyelitis,  without  snpposing  that  any  8f>ecific  virus  is  present  It  la 
proliable,  however,  that  in  many  caaes  the  wound  is  i\*ally  infected  with  aonit 
specific  virus  analogous  to  diat  of  phlegmonous  erysipelas  or  sproAdini; 
gangrene,  for  diffuse  osteomyelitis  may  attack  several  p*tients  in  one  ward  at 
the  same  time,  and.  in  fact,  is  predisposed  to  by  all  thoee  conditions  which 
have  already  l^een  dei?cribed  as  inflnencing  tlie  occurrence  of  other  infective 
proceaaes  in  wounds.  The  pus  and  gangi^nous  medulla  are  always  found  to 
contain  microscopic  organisms,  but  they  are  not  uniform  in  characior.  The 
procesa  is  often  accompanied  by  offensive  decomposition  and  blackening  of 
the  gangi'enous  tissues  from  the  generation  of  sulphuretted  hydrojren.  Sepiie 
osteomyelitis  is  one  of  the  most  common  causes  of  emlx^li 
connexion  between  these  conditions  has  been  specially  point.  .       ,       ^ 

who  has  had  abundant  opportunities  of  studying  the  disease  in  India.    The 
frequency  with  which  pyaemia  follows  this  affection  is  dne  to  the  fact  lliai  ttie 
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Teiiis  of  bone,  lying  as  they  do  in  rigid  canalB,  cannot  collapse,  a  condition 
highly  Ikvoorable  to  the  extension  of  thrombosis.  The  thrombi  thas  formed 
become  impregnated  with  the  products  of  the  unhealthy  process,  disintegrate, 
and  are  washed  on  into  the  blood-stream,  causing  centres  of  suppuration 
wherefer  they  lodge.  It  is  this  that  makes  septic  osteomyelitis  a  most 
dingeroiis  and  often  &tal  disease. 

Fat-embdism  has  been  obserTed  in  many  cases  of  acute  osteomyelitis,  the 
liquid  fat  from  the  broken  down  marrow  being  forced  into  the  Ycssels  or 
Ijmphatica  by  the  pressure  of  the  inflammatory  exudation.  If  the  emboli  are 
impregnatsd  with  the  products  of  decomposition,  they  may  give  rise  to 
ihneHes  in  distant  parts  where  they  lodge. 

If  the  patient  escape  the  dangers  of  pyaemia,  the  disease  almost  invariably 
Ml  to  more  or  less  extensive  necrosis  affecting  chiefly  the  inner  layer  of  the 
compact  tissue.  The  long  sequestra  once  so  frequent  in  stumps,  especially 
after  amputation  of  the  thigh,  were  the  result  of  this  process  (see  Vol.  I., 

After  death,  the  appearances  presented  by  the  inflamed  bone  will,  if  it  have 
been  the  seat  of  compound  fracture,  usually  be  most  marked  in  the  upper 
fragment;  if  it  have  been  the  seat  of  amputation  or  excision,  they  will 
eitend  through  the  whole  of  the  bone  that  is  left  The  periosteum  and 
ooter  soriSaoe  of  the  bone  will  appear  to  be  slightly  injected.  On  making 
a  loDgitadinal  section  of  the  bone,  the  medullary  canal  is  found  to  be 
fiOed  with  pns  or  a  reddish  puriform  fluid,  often  abominably  offensive  ;  the 
■edolla  is  swollen,  soft,  pulpy,  of  a  deep  red  or  reddish-brown  colour  ;  the 
ceoipaot  bone  has  a  pinkish  tinge,  and  the  cancellous  osseous  structure  is  often 
of  a  bright  rosy  hue.  In  a  case  of  compound  fracture,  the  contrast  between 
the  deep  coloration  of  the  inflamed  portion  of  bone  and  the  naturally  pallid 
appearance  presented  by  that  which  is  not  diseased,  and  more  particularly  the 
deep  red  hue  of  the  medulla  in  the  one,  and  the  pale  yellowish  waxy-looking 
bt  filling  the  medullary  canal  in  the  other,  is  most  striking.  Fayrer  describes 
(he  medollary  canal,  in  advanced  stages  of  the  disease,  as  being  filled  with  a 
BMi  of  dead  blackened  medulla,  debris  of  bone,  and  pus. 

Wgm^B/kiOimM. — In  acute  osteomyelitis,  after  an  injury  to  or  an  operation 
iiTolviiig  the  bone,  the  limb  swells,  and  there  is  deep-seated  severe  aching 
pain  with  mnch  tenderness.  Abscesses  form,  often  unconnected  with  the 
wiginal  wonnd,  and  profuse  suppuration  is  established.  The  suppuration  may 
amomt  to  many  ounces  of  pus  in  the  day,  and  the  discharge  is  often  dark- 
eoloored  and  fetid.  The  soft  parts  retract  from  the  bone,  and  this  where 
opoted  is  dry,  yellow  and  dead,  being  denuded  of  periosteum.  Septic  inflam- 
aHtion  and  suppuration  of  the  diploe  are  not  uncommon  in  head  injuries. 
Is  such  cases  the  scalp  is  swollen,  the  periosteum  loosened  from  the  bone,  and 
fibe  ooter  table  dry  and  bare.  If  the  outer  table  be  cut  away  after  death, 
fibe  diploe  will  be  found  infiltrated  with  offensive  pus. 

The  anutitutional  symptoms  are  those  of  severe  septic  fever.  The  tempera- 
tore  is  seldom  below  103^  F.  In  many  cases  the  symptoms  soon  become  those 
of  acote  pyaemia.  If  the  patient  escapes  pyaemia  the  fever  subsides,  and 
aobieqiieDt  ^mptoms  are  merely  those  dependent  upon  the  presence  of  the 
necroed  bone. 

Ti— twut  consists  in  supporting  the  patient's  strength  by  a  tonic  and 
atimolaring  regimen,  and  by  scrupulous  attention  to  hygienic  rules. 

T  2 
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EFFECTS, 


The  ]u88  tif^ute  forms  of  the  disease  call  for  no  treatment  beyond  atten* 
tioD  to  cleaalinefiB  while  the  setjuestra  are  i>ecommg  loose  eiioiigli  for 
remoTaL 

In  the  more  acute  forms  which  threaten  to  terminate  in  pysemiat  notliing: 
can  be  done  so  far  as  the  affect^ed  bone  is  concerned,  except  its  removal  ;  but , 
whether  this  should  be  done  in  the  continnity  of  the  bone  or  at  the  joint  abote, 
U  a  (juefttion  on  which  different  opinions  are  entertained  among  sargicaJ 
authorities.  If  an  operation  be  performed  upon  the  continuity  t>f  a  bone 
atfected  with  diffuse  suppuration  in  the  medullar)'  canal,  the  septic  inflamma* 
tion  will  almost  certainly  recnr  in  the  part  of  the  bone  which  is  left,  HenGe, 
it  has  been  8tmnf,^ly  urged  by  some  Surgeons,  especiullj  l»y  J.  Rotix,  that  the 
operation  fthould  be  peifiirmed  at  the  joint  abc»vc  the  diseased  Ikjuc,  in  prefer- 
ence to  amputation  through  its  contintiit?.  Roux,  who  had  extensive  experience 
in  the  Italian  war  of  IHf)*!,  successfully  disarticulated  the  thigh  at  the  hip- 
joint,  in  four  cases  iif  osteomyelitis  ct^nsequent  on  gunshot  injuries  of  the  | 
lower  end  of  the  femur.  *>f  'I'l  eases  in  which  he  performed  secondary  dift- ' 
articulation  at  other  joints  for  osteomyelitis,  all  recovered  ;  whert-as  every  aw 
terminated  fatally  in  which  ^he  amputation  was  performed  through  the  000- 
tinuitj  of  the  injui'ed  bon**  after  the  battles  of  Magenta,  Montebello,  M&rig- 
nano,  and  Solferino.  On  the  other  hand,  Larrey  did  not  consider  disarticab*  | 
tion  absolutely  indispensable^  even  in  caaei  of  acute  osteomyelitis  :  and  Long- 
more  has  met  with  cases  in  which  recovery  has  followed  the  simple  removal  of 
IKjrtions  of  dead  bone — the  disease  in  these  instances  ha\*ing  assurnwl  a  chronic 
form.  Fayrer  advises  that,  where  osteomyelitis  is  suspected  to  be  prcsent  in 
a  stump  after  amputation,  the  medulla  should  be  examined  with  a  probe.  If 
this  soon  impinge  on  healthy  bleeding  medulla^  the  Surgeon  may  wait  for  tlie 
efforts  of  nature  to  throw  off  the  diseased  bone  ;  if,  on  the  other  hand,  the 
probe  encounter  only  dead  bone  and  pus,  then  the  sooner  amputation  1% 
performed  the  better 

The  special  danger  in  osteomyelitis  o<.insist8  in  the  tendency  to  che  toper- j 
vention  of  osteophlebitis  tind  pysemia  ;  and,  in  deciding  upon  the  amputation ' 
or  exartieulation  of  a  hone  thus  utftcted,  it  is  of  the  first  importJinoe  not  to 
deUy  tlie  oj>eration  until  pyajmic  symptoms  have  set  in.     There  is  a  pexicd 
between  the  development  of  the  local  inflammation  and  the  pyn^mic  tnJSBdicm, 
which  should  not  be  allowed  to  pass.    During  this  period  the  patient  is  afleeted 
by  septic  fever,  but  there  are  no  rigors.     If  onci?  the  characteristic  rigor* 
and  the  irregular  tempeniture  and  }ir<'fus*;  sweats  of  pymmia  hiivc  wt  in,  I 
believe  that  operation  can  be  of  no  use,  as  the  patient  will  ocTtainty  perish 
from  secondary  abscesses  or  general  Idocxi-poisoning.     But,  before  ngoni  biw 
occurred,  the  amputation  may  be  done  with  a  good  prospect  of  suooesa*    Tte 
unsuccessful  results  of  the  ti^atment  of  this  diaeaae  render  it  all  the  more  j 
imperatively  necessary  to  prevent  it  by  the  adoption  of  efficient  antiseptic  j 
dressing  and  proper  attenton  to  the   hygienic  »urniundingt*  of  Mip  riAhVpt 
In  military  practice,  however,  this  is  not  always  possible. 

It  has  been  suggested,  insh^jid  of  amputating  at  once,  to  w-iM»p  hhh    un- 
medulla  with   u   sharp  spoon   and   to   introduce   iodoform   into   the  (mnaK, 
IVkowski  has  recorded  H  cases  in  which  he  carried  out  this  inrntment  wb^i] 
the  symptomfi  of  osteomyelitis  had  si^t  in  afttT  amputations.     In  three  the] 
whole  of  the  medullary  canal  remaining  was  8t*nijie«l  out,  and  in  the  other  ^rt 
l*length  of  fhmi  U  to  3  inches  was  ttvated  in  this  way ;  all  recovered  withimt 
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pjsoiia.    The  treatment  certainly  deserves  a  trial  when  amputation  is  for  any 
reison  anadvisable. 


AOUTX    NSOROBIB. 

Acute  Necrosis  is  an  acute  infective  inflammation  almost  exclusively 
met  with  before  the  growth  of  the  skeleton  is  complete.  The  affection  is 
known  by  many  other  names,  such  as  acute  diffuse  periostitis,  phlegmonous 
periostitis,  infective  periostitis,  infective  periostitis  and  osteomyelitis,  acute 
idbctive  OBteomyelitis,  acute  suppurative  epiphysitis,  necrosial  fever  and  bone- 
typhns ;  bat  the  term  '^  acute  necrosis  '^  is  perhaps  the  best  in  the  present 
iUte  of  our  knowledge,  as  it  does  not  imply  any  theory  as  to  the  exact  nature 
of  the  disease  and  starting-point  of  the  inflammation. 

fjmplams. — A  typical  case  of  acute  necrosis  presents  the  following  symp- 
tODH.    The  patient  is  usually  a  child  below  the  age  of  puberty,  and  most  com- 
monly a  male.    He  is  often  strumous  and  usually  in  somewhat  feeble  health, 
ponbly  the  result  of  a  recent  attack  of  some  acute  specific  disease,  as  scarlet 
fever  or  measles.    There  is  in  most  cases  a  history  of  some  slight  injury,  but 
chii  is  by  no  means  constant.    The  attack  begins  with  a  sudden  invasion  like 
dat  of  a  specific  fever.    There  is  high  temperature,  often  reaching  105°  F.  or 
even  higher,  occasionally  with    a   rigor  or  convulsion.     Headache,  loss  of 
appetite,  thirst,  and  sometimes  vomiting  or  diarrhoea  are  present     At  first 
the  local  affection  may  escape  observation,  and  such  cases  are  not  unfrequently 
mirtiken  at  the  commencement  for  one  of  the  acute  specific  diseases.    By  the 
Ncood  or  third  day,  however,  the  local  symptoms  become  manifest.    The  parts 
eofering  one  of  the  long  bones,  most  commonly  the  tibia,  femur  or  humerus, 
ire  found  to  be  swollen  and  acutely  tender.     At  first  the  skin  is  pale,  but  it 
soon  becomes  reddened.     By  the  fourth  or  fifth  day,  or  sometimes  not  till  the 
end  of  a  week,  distinct  fluctuation  is  recognized,  often  extending  over  the 
whole  of  the  shaft  of  the  affected  bone.     At  this  time  on  moving  the  limb, 
dirtinct,  though  somewhat  soft  crepitus  may  be  felt,  and  it  will  then  be  found 
thit  one  or  sometimes  both  the  epiphyses  may  be  loosened  from  the  diaphysis. 
is  a  rule  the  joints  escape,  but  occasionally  one  or  both  of  the  articulations 
into  which  the  bone  enters  become  distended  with  fluid.     If  at  this  stage  an 
iadiion  be  made  into  the  swollen  parts  down  to  the  bone,  a  large  quantity  of 
poi  escapes,  and  on  inserting  the  finger  the  greater  part  of  the  diaphysis  may 
be  felt  to  be  denuded  of  its  periosteum.    All  this  time  the  febrile  disturbance 
perristB,  and  by  the  end  of  a  week  may  assume  the  ordinary  characters  of 
pnemia.    Symptoms  of  pneumonia,  pleurisy  and  pericarditis  and  endocarditis 
may  sopenrene  and  death  take  place  before  the  ah^cess  has  been  opened.     The 
disease  does  not,  however,  always  run  this  typical  course.    The  following  are 
die  chief  modifications  met  with.    The  threatened  suppuration  in  some  very 
nre  caaes  does  not  take  place.    The  inflammation  of  the  periosteum  gradually 
nbaides  in  intensity,  and  assumes  the  osteoplastic  form.     A  case  of  this  kind 
oocgrred  lately  in  Iiniversity  College  Hospital  in  a  youth  aged  about  19. 
Xo  anpporation  took  place,  the  acute  symptoms  rapidly  subsided,  and  the 
femur  became  gradually  enlarged  to  more  than  double  its  natural  size  through- 
out the  whole  shaft,  from  formation  of  new  bone  under  the  periosteum.     In 
other  cases,  although  pus  forms  early,  the  extent  to  which  the  periosteum  ia 
firom  the  bone  is  more  limited,  being  confined  to  one  end  or  the  middle 
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nf  tte  shafl.  In  these  cases  the  couree  of  the  disease  is  usually  lesg 
and  the  abscess  may  become  localized  and  gradually  point  towards  the  gurfac*!^ 
Sepiiratidn  of  the  epiphyses  is  by  no  means  a  c<jnstant  occurrence  ;  tht; 
younger  the  patient  the  more  likely  is  it  to  occur.  Billroth  states  that  fr 
disease  of  exactly  the  saioe  character  may  occur  in  adults,  but  this  is  somewhat 
dnnbtful, 

Fathologfy, — Acute  necrosis  must  be  regarded  as  an  example  of  an  aciit» 
infective  suppuration  and  not  as  a  specific  disease.  The  fact  that  the  pua  in 
acute  necrosis  contains  micrm^occi  was  demonstrated  by  Lticke  and  KMi% 
long  ago  as  1^^74.  In  1880  Pasteur  cultivated  the  organisms  obtained  f 
case  of  this  disease,  and  pointed  out  their  similarity  or  identity  with  th' 
had  found  in  common  boils  ;  and  the  further  researches  of  Becker  in  Ii^^.%aiii_ 
Rosenhach  in  1K84,  added  greatly  to  our  knowledge  of  the  chnracten 
properties  of  the  micrococcus.  Indeed  it  is  now  recognized  that  the  oi 
is  most  commonly  the  staphylococcus  pyogenes  amicus  or  ulbus  (Vol.  I.  p.  248%' 
which  is  by  far  the  most  frequent  cause  of  all  forms  of  acute  suppuration^ 
The  streptococcus  pyogenes  is  much  les«  commonly  met  with,  l)at  it  baa  been 
found  in  Forae  instanced  by  Lannelongue  and  Achard.  Reference  has  alread; 
been  made  to  the  experiment  of  Gam^  who,  by  rubbing  a  pure  culti\*ati 
from  a  caae  of  acute  necrods  into  his  arm,  caused  the  development  of  a 
of  boils. 

The  starting-point  of  the  acute  suppuration  probably  varies,  but  ia 
majority  of  cases  it  begins  either  beneath  the  periosteum  or  lietweeii 
diaphysis  and  the  cartilage  of  the  epiphysis.  In  Germany  and  Fmnoe 
diaeaae  is  more  commonly  described  as  acate  osteomyelitis,  and  the  sn 
Is  believed  to  commence  in  the  medulla.  There  is  no  doubt  that  in  fatal 
it  is  very  common  to  find  the  medulla  inflamed  and  often  suppurating,  bi 
this  is  by  no  means  constant,  and  in  many  cases  at  least  is  evideiiili 
aecondar}'.  In  »  case  which  lately  occurred  in  University  College  HocpitAl, 
section  of  the  bone  showed  the  medulla  to  h^  inflamed  on  one  side  only,  ill 
contact  with  the  part  of  the  compact  tissue  which  was  denuded  of  ita  perioii 
teum,  the  remainder  of  the. marrow  being  perfet^tly  healthy.  The  iDflammi 
tion  waa  evidently  of  a  more  recent  date  than  that  of  the  periostcnnu  In  tlii 
early  adages  it  may  be  possible  to  decide  whether  the  suppuration  begsa 
beneath  the  periosteum  or  between  the  diaphysia  and  epiphysis,  but  soon  aD 
evidence  of  the  starting*point  is  lost,  for  the  pus  completely  separates  lh« 
perioBteum  and  causes  sejiaration  of  each  epiphysiSp 

The  mode  of  entranci*  of  the  organism  into  the  body  and  its  habitui  «mt  uf 
the  body  arc  still  uncertain.     In  very  nire  cases  acute  necrosis  is  pnxx*dcd  bj 
an  unhealthy  wound  or  s<^»re  on  the  surface  of  the  bo<ly,  hut^  aa  a  nile,  tto  wi« 
soaroc  of  infection  is  present.     If  the  conditions  for  its  development  are  m 
favourable,  the  oi^ganiam  is  destroyed  in  the  blood.    On  the  other  band 
tnay  find  a  suitable  nidus  for  its  growth  in  one  of  the  Ijones.    The  two  partj 
of  the  bone  in  which  the  BU{ipuration  usually  commences  arts  kH>th  rich  i 
vaacnlar  growing  tissue  and  thus  an?  esiwcinlly  liable  to  dnmngt*  from  trivial 
injuries.      A  definite  history  of  injury  i>*  not  uncommon  in  cusc*  of  acntu 
necrosis^  and  the   id  jury  must  be   regarded   aa  an    important    elempnt    ii 
[>refkaring  tha  delicate  grc»wiug  bone  for  the  growth  of  the  organism,    Thi 
clinical  fact  is  in  keeping  with  the  reaulta  obtained  by  the  ex|ierini^ntii 
iniKjulation  of  animals  with  the  staphylococcus  i  for  it  has  betm  fimnd  thai  iij 
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before  the  injection  is  made,  one  of  the  long  bones  be  bruised  or  broken, 
SDI^Ninition  follows  at  the  seat  of  injury. 

Farther  observations  are  required  in  those  cases  in  which  suppurative 
periostitis  follows  acute  specific  diseases,  such  as  typhoid  and  scarlet  fever. 
These  are  probably  examples  of  acute  necrosis  in  which  the  organisms  of 
npparation  have  gained  access  to  the  blood  through  one  of  the  local  lesions 
of  the  acQte  specific,  such  as  a  typhoid  ulcer.  Achalme  has,  however, 
leooided  a  case  of  abscess  of  the  tibia  following  typhoid  fever,  in  which  the 
pu  contained  only  bacilli,  in  every  respect  similar  to  those  which  are  supposed 
coctuse  that  disease. 

The  complications  of  acute  necrosis  can  all  be  accounted  for  by  the  dis- 
amination  of  the  organisms  of  suppuration  through  the  blood-stream.  In 
nae  cases  the  secondary  foci  of  suppuration  are  limited  to  the  bones,  but 
oidioarj  embolic  pyaemia  is  not  uncommon  and  results  from  infective  phlebitis 
and  thrombosis  in  the  veins  of  the  bone  or  of  the  soft  parts  around  it.  Small 
ibsoeBses  in  the  myocardium  are  especially  common. 

iMolts. — As  the  name  ''  acute  necrosis  '*  implies,  the  disease  almost 
iDTariably  resnlts  in  more  or  less  extensive  death  of  the  compact  tissue.  The 
eitent  of  the  necrosis  by  no  means  necessarily  corresponds  to  the  area  from 
which  the  periosteum  has  been  raised  by  the  pus,  for  after  this  has  been 
eneoated,  the  membrane  may  adhere  again  to  a  considerable  extent,  and  the 
oonneiion  between  its  vessels  and  those  of  the  bone  be  re-established.  In  a 
cMe  lately  in  University  College  Hospital  the  tibia  was  felt  to  be  bare  from  one 
end  of  the  shaft  to  the  other,  yet  after  free  incisions  were  made  no  necrosis 
Mkwed,  except  over  an  area  of  about  one  square  inch  near  the  lower  end. 
The  after-history  of  the  dead  bone,  the  process  of  separation  of  the  sequestrum 
iod  repair,  will  be  fully  described  with  necrosis  in  general. 

Uafaosis. — Before  the  local  symptoms  become  evident,  especially  in  fat 
children,  the  disease  is  easily  mistaken  for  one  of  the  acute  specific  fevers.  So 
likely  is  this  to  happen,  that  in  cases  of  sudden  severe  febrile  disturbance  of 
doobtfol  nature  in  children,  the  bones  should  always  be  examined.  When 
(he  iwelHng  sets  in,  ic  may  be  mistaken  for  phlegmonous  erysipelas  or  cellulitis, 
bat  these  conditions  are  rare  in  childhood.  When  pus  is  suspected,  a  puncture 
rikoold  be  made  with  a  grooved  needle  or  an  aspirator,  by  w^hich  the  diagnosis 
euk  usoally  be  cleared  up.  When  an  epiphysis  is  separated  the  afiection  may 
be  mistaken  for  disease  of  the  neighbouring  joint. 

FzogBOsia. — The  prognosis  of  acute  necrosis  is  always  grave,  but  as 
Billroth  points  out,  it  is  probably  not  so  fatal  as  hospital  statistics  would 
uke  it  appear.  The  milder  cases,  in  which  the  extension  of  the  inflammation 
ii  limited,  are  often  treated  at  home,  and  come  under  hospital  treatment  only 
M  i  kter  period,  for  removal  of  the  sequestra.  In  fact,  the  great  majority  of 
cmi  of  extensive  necrosis  of  the  long  bones  in  young  subjects  are  the  result 
of  thifl  disease. 

TMatmmt. — The  only  treatment  is  to  cut  down  upon  the  bone  and  let  out 
the  pus  at  the  earliest  possible  period.  In  the  thigh  the  incision  is  best  made 
OB  the  outer  side  ;  in  the  leg  in  front,  over  the  tibia.  If  the  lower  end  of  the 
femar  is  chiefly  affected  the  incision  should  ])e  parallel  to  the  anterior  border 
of  cbe  biceps.  In  this  way  the  ham  may  be  opened  up  without  endangering 
the  synovial  pouch  of  the  knee.  The  incisions  must  be  free,  and  if  necessary 
KTenl  may  be  made.    The  wounds  most  be  well  drained  and  treated  anti- 
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septicallj.  If  the  discharges  be  allowed  to  decompose,  the  dai 
patient  will  be  greatly  iDcreased.  The  result  of  the  treatment  it 
immediately  the  constitutional  symptoms  and  arrest  the  progi 
disease,  but  in  a  certain  proportion  of  a 
infection  may  have  taken  place  before 
is  recognized,  and  the  result  is  th 
fatal. 

If  after  the  incisions  have  been  ma 
charge  remains  very  profuse  and  threatens 
the  patient,  amputation  may  sometimes  b< 
In  the  arm  or  thigh,  as  there  is  only  a  sin 
splint  must  be  applied,  lest  spontaneo 
should  occur.  If  the  shaft  of  the  bone  i 
at  each  end  from  the  epiphyses  and  lies  1* 
cavity  of  the  abscess,  it  becomes  a  questioi 
should  be  removed  at  once  or  left  in  the  1 
may  partly  recover  or  may  at  least  serve  ai 
during  the  formation  of  the  new  bom 
periosteum.  Numerous  cases  have  been  i 
Holmes,  J.  Bell,  Macnamara  and  othen 
early  removal  has  been  practised  with  excel 
Fig.  512  represents  the  shaft  of  the  tibia 
this  way  by  C.  Heath  with  a  most  satisfac 
New  bone  is  slowly  formed  from  the  peri< 
after  a  few  months  the  limb  is  in  most  c 
as  strong  as  before  the  operation.  The  ren 
bone  can  usually  be  accomplished  by  simp 
it  by  a  free  incision,  laying  hold  of  it  wi 
forceps  and  twisting  it  out.  In  some  case 
tion  is  facilitated  by  dividing  the  shaf 
pieces  with  a  saw.  If  the  bone  on  exan 
found  to  be  firmly  attached  it  should  be 
It  is  only  in  those  coses  in  which  there  u 
believe  that  the  whole  diaphysis  is  separated  from  the  periosteu 
epiphyses  that  the  operation  is  justifiable. 

OARISS. 

We  have  already  seen  that  the  term  Caries  cannot  be  said  t< 
definite  pathological  meaning.  It  is  in  fact  applied  to  every  s 
gressive  ulceration  of  bone  except  that  concerned  in  the  sepa] 
sequestrum  Irom  the  surrounding  living  bone.  All  these  processes 
the  class  of  rarefying  inflammations  of  bone,  that  is  to  say,  the  boi 
gradually  absorbed  before  an  advancing  inflammatory  new  growth 
from  the  vascular  tissue,  either  in  the  medulla  of  cancellous  bone 
Haversian  canals  of  compact  bone  These  processes  have  all 
described  (pp.  258,  262). 

The  modifications  of  caries  depend  upon  the  cause  of  the  diseai 
of  the  bone  affected,  and  the  stage  of  the  process  in  which  supi 
degeneration  of  the  inflammatory  products  takes  place. 

Cmna^m  and  Vari«ti«s  of  Caries. — Caries  may  be  divided  at 


FiK.  512— Tlie  dlaphyuls  of 
the  Tibia  removed  early  in 
a  case  of  acute  uecrosiH. 
The  whole  shaft  in  not 
dead,  but  Ih  {tartly  covered 
by  a  thin  adherent  layer  of 
new  boue,  tthown  on  tho 
left  side  of  the  figure. 
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iti  caue  into  smpls^  sypMUic  and  tuberculous.  All  forms  are  predisposed  to 
bj  tboBe  oonstitational  conditions  which  predispose  to  inflammation  generally, 
nie  disease  is  common  in  strumous  subjects,  in  whom,  as  before  stated  (see 
Scnrftala,  Vol.  I.,  p.  1095),  inflammation  is  prone  to  be  set  up  by  slight  causes 
and  to  persist. 

Caries  is  divided  also  into  mperficial^  central^  or  articular,  according  to  the 
pirt  of  the  bone  which  it  afiects. 

In  all  forms  of  caries  in  which  suppuration  takes  place  as  soon  as  the 
ranltiog  abscess  is  opened,  decompiosition  of  the  discharges  ensues,  unless 
{vecaations  be  taken  to  prevent  it,  and  the  irritation  caused  by  the  contact  of 
the  Kptic  matter  with  the  diseased  surface  tends  to  perpetuate  the  chronic  in- 
Ikmmation  and  cause  extension  of  the  destruction  of  the  bone. 

In  all  cases  of  caries  the  neighbouring  periosteum  is  swollen  and  thickened 
uA  new  bone  is  formed  beneath  it.  In  central  caries  the  compact  tissue  is 
iKaally  somewhat  rarefied. 

mutioii  of  Caries. — Billroth  and  Menzel  of  Vienna  have  examined  the 
qceition  of  the  relative  frequency  of  caries  in  different  bones.  In  1,9 9 G  cases 
tbe  numbers  were :  skull,  161  ;  facial  bones,  44  ;  vertebral  column,  702  ; 
Keraam,  clavicle,  and  ribs,  184  ;  bones  of  shoulder-joiut,  2S  ;  elbow-joint,  93  ; 
wrist  and  hand,  41 ;  pelvis,  80  ;  hip-joint,  189  ;  knee-joint,  238  ;  ankle-joint 
ud  foot,  150  ;  scapula,  4  ;  humerus  (shaft),  13  ;  radius,  2  ;  ulna,  4  ;  femur 
iiihtft),  31 ;  tibia,  30  ;  fibula,  2.  A  classification  in  regions  gives  :  head  and 
ipine,  1091  ;  upper  limbs,  185;  lower  limbs,  720.  Hence  it  appears  that 
while  any  bone  may  be  afl^ected  with  caries,  it  is  most  frequently  met  with  in 
<hoit  and  cancellous  bones. 

1.  **^r^^  Cazi0s  occurs  under  various  conditions.  When  a  joint  has  been 
woonded,  and  suppuration  with  destruction  of  the  cartilages  has  taken  place, 
tlte  progressive  ulceration  that  may  occur  in  the  exposed  cancellous  tissue  is 
commonly  spoken  of  as  caries.  In  this  case  it  is  due  partly  to  the  irritation 
rf  the  septic  discharges,  but  chiefly  to  the  friction  of  the  diseased  surfaces 
assiait  each  other.  It  seems  probable,  also,  that  in  some  cases  of  caries  of 
the  spine,  tbe  disease  may  originate  in  an  injury  of  the  soil  growing  tissue 
between  the  epiphyses  and  the  body  as  the  result  of  some  concussion  or 
forcible  flexion.  Owing  to  some  constitutional  weakness  on  the  part  of  the 
patient,  and  still  more  to  the  slight  mechanical  in*itation  which  must  occur 
whenever  the  part  is  moved  or  the  weight  of  the  body  thrown  upon  it,  chronic 
TweWng  osteitis  may  be  set  up,  with  progressive  destruction  of  the  bone. 
That  tbe  |)er8istence  of  the  process  is  in  many  cases  due  solely  to  the  friction 
of  the  diseased  surfaces  upon  each  other  is  shown  by  the  readiness  with  which 
core  takes  place  when  this  is  prevented  and  perfect  rest  is  obtained.  Thus,  in 
traomatic  caries  of  a  joint,  if  the  limb  be  fixed  so  that  all  movement  is  im- 
potable, or  if  the  articular  surfaces  become  separated  by  dislocation,  the  carious 
bone  usually  heals  rapidly. 

In  these  cases  of  simple  caries  if  a  section  of  the  bone  be  made  perpendicularly 
to  the  carious  surface  the  disease  will  be  found  not  to  extend  to  any  great 
depth.  In  the  layer  that  is  afl'ected  the  bony  cancelli  are  thinned  and  in  part 
destroyed  near  the  surface,  so  that  in  a  macerated  specimen  the  tissue  looks 
more  spongy  than  natural.  In  the  spaces  the  normal  medullary  fat  is  replaced 
\r/  grannlation  tissue. 

In  the  Treatment  of  simple  caries  it  is  most  important  that  tho  part  should 


38i        INFLAMMATION    OF    BONE   AND    ITS    EFFECTS, 

tie  pat  at  perfect  rest.    Thus  if  the  ctsteitis  be  secondary  to  disease  of  a  joinl 
this  must  be  cai'efullj  fixed  on  a  splint.    Shonld  there  be  an  open  wcpui 
strict  attention  must  be  paid  to  drainage,  and  to  the  prevention  of  deoompod 
tion  ill  the  dist^har^e^. 

2.  BTphilitic  Caries  has  already  been  described  (see  Syphilis,  Vol 
p.  115tO'  Jt  atVects  most  commonly  the  surface  of  Ixmesand  is  then  theresul 
of  a  softening  subperiosteal  gumma.  The  disease  does  not  penetrate  deeptj^ 
hot  leaves  the  surface  rough  and  porous,  nud  is  accompanied  by  a  ^^ood  deal 
inflammation  of  the  soft  parti^  iu*ound  the  afTected  bone.  It  occurs  m 
frequently  in  atiults  and  is  veiy  chronic.  Like  tubcrcolous  caries  it 
ocriisioually  comjilicated  by  necrosis  of  smaller  or  larger  fragraenta  of  tJ 
affected  tone. 

Syphilitic  caries  is   usually  readily   cured  by  the  ordinary  treatment 
philis,  iodide  of  potassium  being  especially  useful,  and  by  the  application 
iodoform  <:>r  ioilidi'  of  starch  ointmeat. 

3.  Tabercnlons  CarieB. — The  evidence  has  already  been  oonsidered  whid 
shows  that  by  far  the  most  common  canse  of  the  destructive  inflammation 
bone,  which  is  known  as  canes,  is  the  deposit  of  tul^^crcJe  in  it.     The  o! 
which  tultercle  produces  in  a  bone  Imve  already  been  described  m 
separate   headings  of  tuberculous  periostitis,  tubei-culons  oste* 
tuberculous   disease  of  cancelluus  tissue.     It   now  remains  t^i 
sympttims  and  treatment  of  tbt«e  different  varieties. 

It  is  a  point  of  great  practical  importance  that  tuberculous  disBase  of 
and  joints  frequently  follows  an  injury.     The  association  can  hardly  be 
tUmtiil,  and  it  seems  far  more  likely  that  the  simple  traumatic  intlaii 
predisposes  tiie  part  to  the  growtli  of  the  tubercle  bacillug,  which 
through  the  bloc  Midstream,  often  no  doubt  from  some  internal  caaeoua  coiitn. 

In  Mm'culous  pfvimtitis  attacking  a  su|ierlicial  bone  there  will  be  a  locil 
swelling  over  it,  with,  in  most  cases,  some  \Axm  and  tenderness.     The  io 
rtcial  strnctures  are  at  lirst  normal,  but  later  the  skin  becomes  atdofOiloai 
discolourt."d,  as  the  chronic  abscess  invades  the  sofl  piirta  and  omam  id 
iurfaoe.     If  an  incision  l»e  made  it  will  be  found  that  the  peri 
separated  from  the  bone  Ijy  curdy  pus  and  granulation  tissue.     The 
the  bone  is  usually  sotl  and  roughened  aa  the  result  of  a  superficial  rarefi 
osteitis. 

In  tuhereulom  QnUomyelitis^  such  as  so  frequently  affects  the  tm 
bones  and  phalangt^s,  gradual  swelling  of  the  bone  is  the  moA 
symptom.    This  is   often  remarkably  painless,  and  in  the  eariy  stages 
superficial  structures  arc  normal  ;  the  movements  of  the  adjaoent  joints 
also  very  little  interfered  with.     In  some  cases  spontaneoos  cure  takes 
without  suppuration,  and  the  swelling  of  the  bone  slowly  subsides,  but  ia 
msjority  of  cases  abscesse**  form  over  the  bone,  and  having  burit  throuj 
skin  contract  down  to  sinuses  surrounded  by  prominent  tiabby  grauul 
(Fig.  51iJ).     K  probe  passed  down  one  of  these  sinuses  will  impinge 
rough  carious  bone  and  will  often  pass  through  a  small  opening  into  a 
cavity  perha})S  containing  a  sequestrom* 

Tim  fin«t  Hymptom  of  a  hibercuUim  deposit  in  the  ea»mSmi$  timm  of  a 
bone  or  (»f  the  articular  extremity  of  a  long  bone  is  nsnidlj  psio  of 
achiuf?  chanu;tcr.     This  may  l)e  associated  with  definite  teoderaeai^ 
the  result  of  slight  periostitis  over  the  scat  of  disease.    Wfaea  the 
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extzemitj  of  a  long  bone  is  affected,  the  early  symptoms  may  closely  resemble 
tiiose  doe  to  disease  of  the  articulation  itself.  As  the  process  of  suppuration 
extends  to  the  surface  the  skin  becomes  oedematous  and  inflamed,  and  finally  a 
nperficial  absoeas  forms  over  the  bone.  When  this  has  burst  the  character  of 
the  diseMe  will  be  recognized,  as  the  bare  and  rough  bone  may  be  felt  with  a 
probe,  which  sinks  into  depressions  upon  its  surface,  which  though  rough, 
yields  readily  to  the  pressure  of  the  instrument.  The  cavity  of  the  abscess 
gndoaDy  contracts,  leaving  sinuses,  which  discharge  pus  in  varying  amount. 
The  diflchaige  readily  decomposes,  unless  means  be  taken  to  prevent  this. 
Gnnoles  of  bone,  the  minute  sequestra  from  necrotic  caries,  are  often  inter- 
nixed  with  the  discharge,  which  has  been  shown  to  contain  a  considerable 
exoMB  of  i^osphate  of  lime.  The  sinuses  are  generally  surrounded  or  concealed 
by  high  spongy  granulations,  and  the  neigh- 
hooring  skin  is  duskily  inflamed. 

These  sinuses  are  often  long  and  tortuous. 
They  wind  along  and  around  the  muscles,  the 
pas  finding  its  way  aloug  the  lines  of  least 
rentance  in  the  intermuscular  planes  of  areolar 
tiHoe,  the  external  opening  being  often  situated 
it  i  considerable  distance,  perhaps  many  inches, 
from  the  diseased  bone.  The  difficulty  of  drain- 
ing these  long  sinuses  often  leads  to  the  accumu- 
htiMi  of  septic  pus,  at  a  certain  degree  of 
proRffe  in  the  deeper  parts,  in  consequence  of 
vUch  the  suppuration  may  be  maintained  almost 
indtfnitely,  the  patient  finally  dying  of  ex- 
bitttion,  chronic  septic  poisoning,  or  albume- 
Doid  degeneration  of  internal  organs. 

In  the  earlier  stages  tuberculous  disease  of 
bone  is  not  necessarily  associated  with  any  con- 
ititotional  disturbance,  although  not  un- 
fteqnently  the  patient  is  already  the  subject  of 
the  diaracteristic  symptoms  of   the  strumous 

^thesis.  In  many  instances,  however,  even  though  the  local  disease  be 
▼ery  limited,  a  definite  nocturnal  elevation  of  temperature  will  be  met  with, 
and  may  be  a  valuable  aid  to  the  correct  diagnosis  of  a  doubtful  case. 

On  naked-eye  examination  of  the  bone  from  a  case  of  tuberculous  caries  it 
wiD  be  found  to  be  much  more  porous  and  fragile  than  natural,  the  cancelli 
being  thinned  and  the  spaces  enlarged.  Here  and  there  cavities  will  be  seen 
where  the  cancelli  have  been  completely  destroyed  and  the  spaces  have  coalesced. 
In  these  cavities  loose  pieces  of  dead  bone  may  be  lying.  A  fresh  specimen 
•howR  the  following  appearances  proceeding  from  the  circumference  to  the 
centre  of  the  carious  patch.  The  earliest  morbid  change  is  increased  vascularity 
of  the  medullary  tissue,  which  is  redder  than  natural ;  the  next  change  observed 
ii  thit  the  normal  fatty  or  dark  red  semifluid  marrow  has  been  replaced  by 
pnk  gelatinous  granulation  tissue,  and  that  the  cancelli  are  l)ecoming  thinned. 
Xearer  the  centre  the  bony  cancelli  entirely  disappear,  and  the  new  tissue 
becomes  opaque  and  pale  yellow  from  fatty  degeneration.  In  the  centre 
it  may  form  a  caseous  mass,  softening  in  parts  into  a  thick,  curdy,  puriform 
ftiid.    Grey  granulations  are  seldom  to  be  recognized.    If  they  are  seen  they 


Fiff.   :>13.— Tuberculous  DiseaM   of 
Radius  and  of  the  Index  Finger. 
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are  more  likely  to  be  found  near  the  circumfereDce  where  they  have  oot 
been  concealed  by  the  farther  inflammatory  changes  around  them.     Carii 
necrotica  presents  the  same  ap|>earancee,  with  the  addition  of  frugmenU 
dead  bone,  mixed  with  the  de^nerating  inflammatory  pnidact«.     If  ihcM  i 
decomposing  they  will  be  black  or  grey  in  colour;  if  not,  they  are  white, 
the  prooeas  have  been  very  chronic,  small  patches  of  opaque  white  bone 
be  founds  in  which  calcification  has  taken  place  in  the  inflammatory  prodmsl 
filling  the  cancolU. 

Treatment. — The  oonstttntional  treatment  of  cases  of  tuberculous 
disease  is  often  of  the  fii-st  importance. 

In  many  caaee,  especially  in  young  subjects,  perfect  rest  of  the  di 
combined  with  means  calculated  to  improve  the  general  health,  will  lie  snfficii 
to  effect  a  cure.     Hence  it  is  well  not  to  be  in  too  great  a  hurry  to  inti 
by  operative  means,  especially  in  the  cjise  <if  the  small  bones  of  children, 
have  often  seen  cases,  especially  of  caries  uf  the  bones  of  the  hands  ar 
in  which  an  operation  for  the  removal  of  the  diseased  bone  wa^  apimrei 
dispensable,  rwover  spontaneously  on  change  of  air  and  attention  to  the 
health  of  the  child ;  the  disintegrated  particles  of  the  diseased  bcint 
eliminated  piecemeal. 

In  the  earlier  stages  of  caries,  should  there  be  any  acute  inflainini 
symptoms,  measures  should  be  taken,  by  means  of  appropriate  local  and 
stitutinnal  antipldogi sties,  to  subdue  the  activity  and  limit  the  extension  of 
disi^ase  ;  and  when  this  has  fallen  into  a  chronic  state,  constitutional  alteratt 
should  be  employed.     Amongst  these,  cod-liver  oil,  the  iodides,  and  change  ( 
air,  more  especially  to  the  sea-side  when  the  patient  is  young,  should  Ik  "  ^ 
first  plaoe.     Counter-irritation  is  of  little  avail  in  tlieso  cases  in  amistii  _ 
prctgress  of  the  disease.     By  means  of  blisters  or  iodine,  thickening  of  tl 
])erio6tenm  and  of  the  soft  structures  covering  Uie  diseased  patch  of  booe  i 
Ik?  lessened,  and  pain  subdued  ;  but  the  real  progress  of  the  osseous  Am 
cannot,  I  think,  be  influenced  by  such  means  when  once  it  has  passed 
earliest  stage. 

In  the  majority  of  cases,  however,  operative  interference  so<jner  or  I 
becomes  necessary,  and  should  in  no  case  be  delayed  when  definite  iigns  of 
chronic  abscess  are  present.     Earlier  than  this  it  may  often  bo  necGSMiry 
ejq)lore  the  bone  wheit   there  is  marked  painful  enlargement  which  is  n 
relieved  by  other  treatment. 

Operatioiis.— In  all  cases  the  part  should,  if  possible,  be  renden^d  bli 
by  Esmaaths  method, as  the  operator  will  then  be  able  to  see  what  he  is 
instead  of  working  in  a  deep  hole  filled  with  blood.     In  the  case  of  a 
culous  abscess  under  the  periosteum,  a  ft-ee  incision  should  lie  made  ai^ 
pus  and  granulation  tissue  cleanly  removed  with  a  sliarp  spoon.     The  lol 
of  the  l>one  is  often  carious  and  will  require  scraping.     The  superficial  woo 
may  l>6  closed  with  sutures  or  lef)  freely  open  and  a  lasting  gauasi?  tuid  wt 
dressing  applied.     In  tuberculous  osteomyelitis  good  results  will  ofltju  foU< 
_a  thorough  scraping  awuy  of  the  diseased  medulla  ;  in  some  cssfles»  hoiH 
Paxcision  of  the  ailected  bone  or  amputation  will  l)e  rtn^uinKi  ^ 

In  the  treatment  of  tuberculous  disease  of  cancellous  bone  the  nperatic 
practised  are  of  four  kinds ;  Removal  of  the  Diseased  Portion  of  E^iii 
Excision  of  the  Carious  Articular  End  x  Beaection  of  the  whole  of  i 
Bone  affected  ;  or  Amputation  of  the  Whole  Limb. 
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Before  proceeding  to  the  Removal  of  the  Carious  Portion  of  the  Bone 
the  limb  shonld  be  rendered  bloodless  by  Esmarch's  method.  The  diseased 
poition  of  bone  is  then  exposed  by  a  suitable  incision  through  the  soft 
puts.  The  carioos  bone  is  best  removed  in  most  cases  by  means  of  a 
Tolkmann's  sharp  spoon,  or  a  gouge.  As  a  rule,  the  gouge  is  only  necessary 
(0  remove  the  superficial  parts  of  the  bone  in  central  caries.  For  cleaning 
oat  the  actoai  cavity  the  spoon  is  much  better,  as  it  is  less  likely  to  injure 
fontHmdlDg  parts,  and  by  using  instruments  of  various  shapes  every  part 
of  the  cavity  may  be  cleaned  in  the  same  way  as  a  dentist  cleans  a  carious 
toodt  In  some  cases  it  may  be  necessary  to  use  a  small  trephine  to  open  up 
the  cavity  in  the  aflPected  bone.  I  have  found  the  goiige-forcepe  (Fig.  521) 
mj  useftd  in  clearing  away  angular  fragments  and  projections 
of  bone.  In  some  cases  Marshairs  osteotrite  (Fig.  514)  will 
be  found  a  very  serviceable  instrument,  clearing  away  the 
nftened  carions  bone  without  risk  to  the  surrounding  healthy 
itnictares. 

In  removing  carious  bone  with  these  instruments,  the  Surgeon 
mij  sometimes  be  at  a  loss  to  know  when  he  has  cut  away 
CDOo^.  In  this  he  may  generally  be  guided  by  the  difference 
in  texture  between  the  diseased  and  healthy  bone  ;  the  former 
cotttDg  soft  and  gritty,  readily  yielding  before  the  instrument, 
whilit  the  latter  is  hard  and  resistant ;  so  that,  when  all  the 
diKsae  is  removed,  the  walls  of  the  cavity  left  will  be  felt  to  be 
eompsct  and  smooth.  In  some  cases,  the.  healthy  bone  may  have 
been  toftened  by  inflammation  ;  should  there  be  any  doubt  as 
lo  the  condition  of  what  has  been  gouged  out,  the  question  may 
be  Kttkd  by  patting  the  detritus  into  water,  when,  if  carious, 
it  will  become  either  white  or  black,  whereas  if  healthy,  but 
ioAsmed,  it  will  preserve  its  red  tint.  In  operating  on  young 
children  especially,  it  is  important  not  to  use  too  much  force, 
kit  the  inflam^,  but  otherwise  healthy  though  somewhat 
ioftened  bone,  be  cut  away  together  with  that  affected  by 
cirieB.  After  the  operation  the  cavity  must  be  carefully 
eiesaed  to  remove  any  detritus  or  loose  fragments  that  may 
be  left  behind.  This  is  best  done  by  means  of  pieces  of 
iponge  held  in  a  pair  of  forcipressure  forceps.  The  sponges  should  be 
moistened  with  chloride  of  zinc  (gr.  xl.  to  5j)  or  liquefied  carbolic  acid 
io  as  to  disitifect  the  wound  thoroughly.  All  unhealthy  granulation  tissue 
lining  the  sinuses  should  be  scraped  away  with  the  sharp  spoon.  A  few  grains  of 
iodoform  may  be  introduced  into  the  cavity  and  a  small  piece  of  green  oiled 
«lk  may  be  put  on  the  wounds  to  prevent  scabbing.  Unless  the  wound  is  large 
it  maj  be  left  open  to  heal  by  granulation.  In  large  wounds  a  catgut  stitch 
Bsj  be  put  in  at  each  end.  Drainage-tubes  should  be  avoided  if  possible.  The 
iKtt  dressing  is  iodoform  or  salicylic  wool,  applied  so  as  to  form  a  covering 
tboat  an  indi  and  a  half  to  two  inches  thick  over  the  wound,  and  extending  at 
leiit  «ix  inches  on  each  side  of  it.  This  may  be  changed  at  the  end  of  a  week 
ibr  the  purpose  of  removing  the  drainage-tube  if  one  has  been  inserted.  A 
iimilar  dressing  is  then  applied,  and  if  the  part  affected  is  near  a  joint,  a 
pinter-of-Paris  bandage  may  be  put  over  it  and  left  on  for  a  month  or  six 
veeb,  unless  some  discharge  shows  out  from  beneath  it,  or  the  patient  com- 
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plains  of  pain,  or  suffers  from  febrile  disturbance.  A  considerabk  namber 
canes  have  been  treated  in  this  way  in  University  College  HoRpital  with  i 
beat  results.  In  a  lart^e  proporfcioa  the  wound  baa  been  found  complet 
healed  when  the  second  dressin^:  was  removed*  If  the  cavity  be  of  very  lai| 
size,  more  frequent  dressiut^^s  uiaj  lie  necessary.  If  the  materiala  for  thia  drvt 
intf  are  not  at  hand  the  wound  may  be  dressed  with  carbolic  oil,  glycerine  i 
•-arl)olic  acid,  terebene  and  oil,  or  any  other  eHicient  antiseptic  application. 

In  cases  treated  in  this  way  the  cavity  in  the  bone  fills  with  aseptic  bloa 
elot  into  which  ^o-anidation  tissue  sproutis  from  the  earronnding  bone.  It  hi 
been  recommende<l  to  pack  the  cavity  with  some  firmer  material  which  ml 
take  the  place  of  the  blood-clot :  for  this  purp<:»se,  Hamilton  nf  Aliei\ieeu  hi 
employed  aseptic  spooge,  and  Senn  of  Chicago  has  uaed  decalcified  boi 
which  has  been  kept  in  a  1  iu  5uo  solution  of  corrosive  sublimate  iti  aloolK 
U  is  doubtful,  however^  whether  these  materials  have  any  real  advantage  o' 
aEpptic  blftod'clot* 

Instead  of  removing  the  affected  bone  by  means  of  instruments^  Pollock  hi 
recommended  that  it  shoiild  be  dissolved  by  the  application  of  a  gf  '% 

tion  of  sulphuric  at-nd.     The  treatment  is  carrie<l  out  as  follows:  ti 
surface  or  cavity  being  exposed  as  before  described,  a  solution  of  equal  parte 
sti-oog  sulphuric  acid  and  water  is  applied  by  means  of  a  glass  brush  or 
and  this  may  l)c  repeated  daily  till  the  whole  surface  is  quite  fnMS  from 
bone.     In  deep  cavities  a  piece  of  lint  soaked  in  a  weaker  solntton  (oi 
of  the  acid  to  five  or  six  of  water)  may  be  stuffed  in  and  left  for  two 
days.    The  slough  resulting  may  in  a  day  or  two  more  be  peeled  off 
f(»rceps  and  the  application  repeated  if  any  diseased  bone  can  still  be 
I'Ik-  ti-eatment  is  said  to  Ije  efficacious,  and  the  i>ain  accompanying  it  m 
scvea*. 

When  tuberculous  disease  aftecta  the  artlcnlar  ends  of  the  bones, 
that  enter  into  the  fonnation  of  the  elbow  or  shoulder-joints^  it  may  be 
situated  as  not  to  admit  of  removal  in  the  way  just  indicated^  but  to  rt»q 
EjtciJmm  of  the  diseased  articulation  ;  this  operation  will  be  oonaidered  ti 
[lubsequent  Chapter.  W»en  a  bone  is  so  extensively  diseased  that  neitll 
of  the  preceding  plans  can  be  carried  out  successfidly,  it  becomes  new 
to  perform  either  the  Resertwn  of  the  whole  of  the  bone,  if  it  be  of 
siase,  or  Amjniiathn  of  the  limb,  if  of  greater  magnitude  or  if  the  tieig 
l>Quring  joints  be  extensively  adected.  Thus,  for  instance,  resection  of  \ 
<is  calcis  may  be  requirexl  for  caries  of  that  bone ;  whUe^  if  the  wi 
t4ie  tarsus  be  afifected,  amputation  is  the  only  resource* 


HSCROfilS. 

Veorosii  is  not  a  disea^  but  may  be  the  re^^ult  of  any  pathological  com 
of  a  bone  by  which  the  vitality  of  a  more  or  leas  extensive  portion  in  deaniroy^ 
Caries  may  be  rcgai-dcd  as  a  condition  closely  analogooa  to  ukienition  of  I 
iM)ft  tiaaues  ;  whilst  necrosis  must  be  luoked  upon  aa  identical  with  gatigra 
WhOtt  caries,  however,  chiefly  affects  the  cancellous  structure*  necroata  ia  fl 
with  in  the  com]>act  tissue  of  bone,  and  occdtb  far  more  frequently  in  { 
shafts  than  iu  tjie  articular  ends  of  the  long  bones.  It  is,  however,  an  en 
to  suppose  that  the  c-an<H.'llous  stracture  is  exempt  from  necrosis :  Uius  in  I 
head  of  the  tibia*  or  in  the  os  calcis,  small  mafites  of  necixwHl  bono  are  i 
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Qofreqaently  found  lying  in  the  interior  of  carious  or  suppurating  cavities. 
Diflerent  bones  are  affected  by  necrosis  with  vaiying  degi^ees  of  frequency. 
The  tibia  at  its  anterior  part  is  most  li*equeutly  diseased ;  the  femur  in  its 
lower  third  is  also  very  commonly  aflPected.  The  lower  end  of  the  humerus  is 
not  10  often  necrosed  ;  but  not  uncommonly  the  phalanges  of  the  fingers  from 
whitlow,  the  skull  from  syphilis,  the  lower  jaw  from  the  emanations  evolved  in 
the  manofaetare  of  phosphorus  matches,  and  the  clavicle  and  ulna  from  injury 
or  coDstitational  causes,  are  found  affected  by  necrosis. 

CSmms. — The  causes  of  necrosis  are  very  various.  We  have  just  seen 
that  it  is  Predisposed  to  by  the  structure  of  particular  parts  of  bone,  and 
ii  mcHre  frequent  in  some  bones  than  in  others.  Among  the  constitutional 
eonditions  which  predispose  to  it,  we  must  rank  in  the  first  line  scrofula  and 
ifphilis. 

The  Essential  causes  of  necrosis  act  locally  and  may  primarily  affect  the 
ptriostenm,  the  osseous  tissue  itself,  or  the  medulla. 

Afeciians  of  Periosteum, — ^An  injury  to  the  bone  may  cause  necrosis  by 
stripping  off  the  periosteum  ;  but,  though  the  bone  thus  injured  ofteu  loses 
its  vitality,  yet,  if  the  membrane  be  replaced,  its  life  may  be  preserved,  and 
ertn  when  the  bone  is  exposed,  adhesions  may  take  place  between  it  and  the 
neighboaring  soft  parts,  or  granulations  may  be  thrown  out  by  its  surface, 
which  eventually  form  another  periosteum.  Necrosis  also  frequently  occurs  as 
the  result  of  the  detachment  and  denudation  of  a  portion  of  bone  in  cases  of 
hid  compound  fracture.  Before  the  age  of  puberty  almost  all  cases  of  exten- 
lire  necrosis  of  the  shafts  of  long  bones  are  the  result  of  acute  diffuse  periostitis 
ortcote  necrosis  (see  p.  277).  Allied  to  this  variety  are  those  cases  in  which 
iecrosis  follows  acute  specifics,  more  particularly  typhoid  and  scarlet  fevers. 
Scarlet  fever  especially  is  apt  to  be  followed  by  pains  in  the  leg  and  about  the 
knee,  which  at  first  appear  to  be  of  a  rheumatic  character,  but  which  speedily 
ran  into  abscess  and  are  attended  with  all  the  symptoms  of  the  most  acute 
form  of  necrosis. 

Sometimes  the  death  of  bone  results  from  the  extension  of  inflammation 
to  it  from  the  neighbouring  tissues,  as  in  some  cases  of  whitlow,  or  from  the 
detraction  of  its  periosteum  by  a  neighbouring  abscess. 

Two  of  the  varieties  of  syphilitic  necrosis  must  be  included  under  this 
heading :  in  one  form  the  periosteum  is  destroyed  by  the  extension  of  super- 
ficial oloeration  to  it ;  in  another  form  necrosis  results  from  the  formation  of 
iobperiosteal  gummata,  which  finally  soften  and  thus  cut  off  a  piece  of  bone 
ftv*m  its  vascular  supply.  The  growth  of  a  tumour  beneath  the  periosteum 
may  sometimes  cause  necrosis  in  a  similar  way. 

Affections  of  the  osseous  tissue, — Of  these  the  condition  which  most 
ftimiDonly  leads  to  necrosis  is  chronic  osteoplastic  osteitis  with  gradual 
rotting  off  of  the  blood  supply  of  the  affected  area  by  obliteration  of 
the  Haversian  canals  (p.  202).  In  this  way  a  third  variety  of  syphilitic 
oecroiis  is  produced.  In  cancellous  bone  necrosis  is  usually  associated  with 
caries,  and  must  commonly  arises  from  chronic  inflammation,  usually  tuber- 
cqIoqs,  accompanied  by  caseation  of  the  inflammatory  products  by  which  the 
viscalar  supply  of  the  affected  area  is  cut  off. 

The  necrosis  of  the  lower  jaw  which  occasionally  occurs  amongst  workers 
with  phosphorus  probably  results  from  the  direct  action  of  the  acrid  fumes 
giiiiing  access  to  the  bone  through  carious  teeth. 
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Affeciiofis  of  the  meiluUa, — Acute  osteomyelitis  following  injuri«.ta  of  bone 
-a  not  uiicoiniiion  cause  of  necrosis,  especially  after  amjiotation^  (p.  :?G:?)» 
ihould  the  condition  arise  without  injury  (p.  2G3)  the  same  result  tak*«  plA*-" 
Necrosis  may  also  be  caused  by  tuberculous  oeteomyelitis  (p.  264). 

In  some  cages  necrosis  occurs  in  old  people  without  any  evideiii  cuus 
l»ein^  then  apparently  simply  the  result  of  old  a^e.  This  I  havi*  seen  oo<?i 
in  the  lower  ends  of  the  humerus  and  tibia,  givin^r  rise  to  rapid 
usually  fatal  disorganiMtion  of  the  neit^^hbouring  joints,  or  to  death  fron 
exhatiBtion  after  profuse  suppuration.  This  iSenile  A'ecrasU  may  be  ioofc 
BpfiU  as  the  counterpart  in  the  bone  of  senile  sloughing  or  gangrene  in  tJi 
eofl  parta. 

Charactera. — In  whatever  way  it  originates,  necn»sis  may  aire<:t  the  out 
lamince  only  of  the  hone,  when  it  may  be  ailled  pmph^ral ;  or  the  innermo 
layers  that  surround  the  medullary  canal  may  perish,  and  then  it  may  be  ter 
eetitral ;  or  the  whole  thickness  of  a  shafts  or  of  the  substance  of  a  shcirt  l»OD 
may  lose  its  vitality,  and  the  necrosis  is  then  spoken  of  as  ioUiL    The  urn 
portion  of  hone,  called  the  Seqneatrnm,  prcnent^  |>eculiar  characters,  by  whic 
its  nature  may  at  once  lie  recognized.     It  is  of  a  dirty  yellowish^whitc  colon 
and  has  a  dull  opaque  look,  and,  after  exposure  to  the  air*  it  gradually  acq  air 
a  deep  brown  or  black  tint ;  the  margins  are  ragged*  and  more  or  less  apicula 
and  the  free  suriace  is  tolerably  smooth,  but  its  attached  surfao?  i*  Vi>ry  irrt^ulli 
ron^^h,  and  uneven,  presenting  an  eroded  or  worm-eaten  ;;  e.     Tliii" 


eroiled  aj^pearance  is  very  marked  in  setitiestra  that  form  rn 
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tenninal  end  of  the  femur  in  a  thigh-stump  after  amputation,  and  i» ' 
illustrated  by  Fig.  29,  where  the  lower  smooth  part  is  composed  of  the  wbol 
thickness  of  the  bone,  whilst  the  upfjcr  rough  and  spicuh^ted  portio 
consist  of  the  central  layers  of  bone  fteparattnl  from  the  outer  layer,  ai 
hence  their  eru<led  external  surface.  IVljen  the  sequestrum  forms  in 
cancellous  tissue,  it  is  usually  of  a  blackish-grey  colour,  and  irregular  or  ovoy 
in  shapes*. 

When  the  necrosis  baa  been  the  result  of  an  acute  inflammatory  prucciM^  { 
osteomyelitis  or  infective  periostitis,  ihe  b<»ny  tissue  of  which  it  is  ciimr 
has  exactly  the  ap|K^arance  of  a  correspoudiiig  pict.'e  of  healthy  bone  mac 
after  death.     t>n    the  other  hand,   when  the  death  of    a    piece  of    bootl 
has  been  a  complication  arising  during  some  chronic  inflammatory 
the  sequestrum  bears  evidence  of  the   previous  disease  ujion  it,     Thua, 
it  result  from  o!<t<^oplaHtir  o>4teiti8,  it  is  den  sit  than  naturHl  ;  if  from  raf«* 
factive  osteitis,  as  is  cojnnionly  the  case  in  necmsis  of  the  canwilous  ttaoe,  it 
is  lighter  and  more  porous  than  the  normal  structure,  and  oAcn  eaten  oui  \iM\ 
irregular  cavities,  or  it  may  present  patches  of  calcification  in  the  itancclfetii  ] 
spaces.  I 

Symptoms* — The  symptoms  of  necrosis  are  divisible  ir  iltsttHl 

pcnoil^t.     In   the  first  they  are  those  of  the  disease  in  coh>  ofwfl^ 

the  death  of  the  {>ortiou  of  bone  has  taken  place,  being  acute  in  acnte  diSlaM 
periostitis  or  osteomyelitis,  chronic  in  chronic  periostitis  and  oateitiat  tiikHfl 
eulouB  caries,  or  in  syphilitic  caries,  periostitis  or  subperiosteal  gummata,  ^| 
til  '4  the  primary  disease  havh  %i^\*t  m.'p»nl^H 

of  ^'  from  the  living  takes  jibii  ion  of  a  supp^^l 

ting  layer  of  granulation  tissue  at  thr  expense  of  the  latter,  and  simaltane<iuii)jra 
new  bone  is  formed  from  the  periosteum  to  maijitaia  the  rigidity  of  the  {imtl 
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wben  Ae  dead  portion  becomes  loose.  In  the  third  period,  the  seqaestram 
hiTing  been  expelled  or  removed,  the  final  processes  of  repair  take  place  by 
which  the  restoration  to  the  proper  size  and  shape  of  the  bone  is  effected. 
The  particolar  character  of  the  symptoms  depends,  however,  not  only  on  the 
rtage  and  canse,  but  also  in  a  great  measure  on  the  seat  and  the  extent  of  the 
neoons.  As  already  stated,  the  sequestrum  may  be  peripheral,  central,  or 
toUly  perhaps  involving  the  whole  thickness  of  the  shaft 

The  acute  diseases  causing  necrosis  have  already  been  sufficiently  described, 
hit  a  few  words  are  required  on  some  of  the  chronic  forms. 

When  the  necrosis  is  associated  with  caries,  as  in  caries  necrotica,  the 
ifsqitomB  are  those  already  described  as  occurring  in  that  condition,  pain  like 
that  of  rhenmatism,  and  tenderness  with  gradual  enlargement  of  the  affected 
hone.  At  a  later  period  chronic  suppuration  takes  place,  and  the  abscess  at 
hK  points  beneath  the  skin.  When  this  is  opened  a  probe  will  pass  into  the 
eiiioiiB  cavity  in  which  the  sequestrum  is  lying.  When  the  sequestrum  is 
audi  and  central,  it  may  become  enclosed  with  a  small  quantity  of  cheesy  pus 
iaadeDfls  wall  of  solid  bone.    The  symptoms  are  then  those  of  chronic  abscess. 

Extensive  necrosis  may  occasionally  take  place  without  the  formation  of  a 
drop  of  pas.  Cases  of  this  kind  have  been  described  by  Paget  under  the 
BiBie  of  quiet  necrosis,  and  by  Morrant  Baker  as  necrosis  without  suppuration. 
TheijmptomB  are  those  of  chronic  osteitis  and  periostitis  (p.  269),  and  the 
dtignotis  can  be  made  only  when,  all  means  of  treatment  having  failed, 
tnphining  of  the  bone  is  undertaken  for  the  relief  of  the  pain.  In  Baker^s 
CM  the  enlargement  exactly  resembled  a  tumour,  and  as  spontaneous  fracture 
flmflj  took  place,  there  seemed  no  doubt  as  to  the  nature  of  the  disease.  The 
nl  condition  was  discovered  only  after  amputation  at  the  hip-joint.  In  these 
CMS  the  necrosis  is  due  to  arrest  of  the  circulation  by  osteoplastic  periostitis 
obliterating  the  Haversiaa  canals,  and  the  part  necrosed  is  always  the  central 
portion  of  the  compact  tissue  of  the  shaft. 

Another  conrse  taken  by  necrosis,  especially  when  it  follows  fevers,  may  best 
be  iDostrated  by  briefly  describing  three  typical  cases.    The  first  was  that  of  a 
giri  aged  14,  who  complained  of  persistent  pain  in  the  buttock  after  an  attack 
of  rheumatic  fever.    A  hard  brawny  swelling  gradually  formed  during  the 
bOowing  year.     It  was  aspirated  but  nothing  was  found,  and  fears  were 
atcrtiined  that  it  might  be  a  sarcoma.     Some  weeks  after  a  few  drops  of  pus 
Mcqted  from  the  puncture,  and  on  dilating  the  opening  a  small  sequestrum, 
iboat  the  size  of  a  thumb-nail,  was  found  detached  from  the  side  of  the 
pdm.    The  second  was  that  of  a  man  aged  about  85,  who  complained  of  a 
dowij-growing  tumour,  about  2  J  inches  in  diameter,  under  the  right  nipple,  that 
had  qypeared  some  months  after  typhoid  fever.    He  was  sent  into  University 
College  Hospital  as  a  case  of  scirrhus  of  the  male  breast.    There  was  one  small 
CDkiged  gland  in  the  axilla,  and  there  seemed  no  doubt  about  the  diagnosis, 
hot  to  avoid  any  possibility  of  error  a  deep  incision  was  made  into  the  growth, 
which  grated  under  the  knife,  and  felt  and  looked  like  scirrhus.    It  was 
•ooQidingly  removed,  when  a  small  cavity  half  an  inch  in  diameter  was  found 
beocith,  containing  some  caseating  granulation  tissue  ;  the  finger  passed  from 
lUi  throngh  the  pectoralis  major  to  a  small  sequestrum  on  the  fifth  rib.    The 
thiid  case  was  tliat  of  a  girl,  aged  about  14,  who  was  sent  into  the  hospital  for 
A  tomoar,  supposed  to  be  an  cnchondroma,  just  below  the  crest  of  the  ilium. 
On  catting  down  on  this,  it  proved  to  be  a  chronic  abscess  with  exceedingly 
VDii.  n.  V 
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thick  wallfl,  oontaiuing  a  gequestrum  about  the  aise  of  a  split  pea  which 
had  been  separated  from  the  iliam.  tShe  had  reoentljr  recovered  from  typhoid 
fever. 

Sepaxation  of  tlie  Bead  Bone  and  Formation  of  Provuiiotial  Kmw 
Boiie, — The  separation  of  the  dead  bone,  or  its  fSj/o/iatum^  is  earned  out  by  a 
prooe86  precifiely  similar  to  the  mode  In  which  a  slough  in  Bofl  tisgne^  is 
thrciwii  off,  the  only  difference  being  the  time  required.  Rarefying  ♦jsteitis  is 
set  up  in  the  living  tiesae  where  it  meets  the  dead.  The  details  of  this  pmceaB 
have  already  been  described  (Vol.  I.,  p.  271).  As  the  result  of  it  a  uarmw 
zone  of  the  living  bnne  k  destroyed,  and  its  place  occupied  by  soft  vaaoolar 
^granulation  tissue.  This  process  goes  on  most  rapidly  in  tlie  most  vaacnlar 
parts :  thus  we  see  the  ^analation  layer  first  completely  formed  near  the  fl 
periosteum  and  medullary  canal,  and  j^raihially  advancing  from  these  (kjihuV 
till  the  dead  bone  is  completely  separated  from  the  living.  If  a  bone  in  which 
a  sequestrum  is  partly  separated  be  macei*nted  so  as  to  destroy  the  granolatioa 
tissue,  a  groove  about  oue-twentieth  in  a  rjuarter  of  au  inch  wide  will  lie  seen. 
On  the  living  side  of  this  tlie  boue  is  porous  and  its  Haversian  oaoab 
ealarged  and  gradually  coalescing.  On  the  dead  side  the  bone  retains  its 
normal  compact  structure.  The  line  between  the  dead  and  the  living  tissue  is 
always  extremely  irregular.  The  granulation  tissue  in  contact  with  the  dead 
brme  yields  a  more  or  less  abundant  supply  of  pus,  which,  according  to  B.  Cooper* 
may  contaia  as  much  as  2^  per  cent,  of  phosphate  of  time.  When  the  sepank 
tion  is  complete  the  dead  bone  lies  closely  surrounded  by  vascular  granulaiioii 
tissue,  and  bathed  in  a  certain  quantity  of  pus.  If  decomposition  occur  the 
pus  win  be  increased  iu  quantity  in  consequence  of  the  irritation  of  the 
granulation  tiRsue  by  the  septic  products. 

When  once  the  d^  bone  has  been  detached  by  the  formation  of  this  line  of 
separation,  nature  takes  steps  for  its  ultimate  removal  from  the  lx>dy.  There 
is  no  evidence  that  it,  in  any  circumstances,  undergoes  absorption  to  any 
appreciable  extent ;  although,  as  Paget  and  Bilh^[>th  remark,  that  portion 
which  remains  in  contact  with  proliferating  granulations  may  undergo  a 
certain  amount  of  diminution.  That  this  maybe  so  is  rendered  ujon*  firo- 
bable  by  the  fact  that  the  ivory  pegs  used  in  the  treatment  of  unuuitod  frac- 
ture have  been  found  to  be  partly  absorbed  after  some  weeks.  The  abaocplton 
of  the  margin  of  the  living  bone,  in  the  formation  of  the  line  of  sepirmtioii, 
explains  the  fact  that  the  sequestrum  will  always  be  found  to  be  of  muoh 
smaller  size  than  the  cavity  in  w*hich  it  is  lodged.     The  ultiiM  ulsion  ol 

the  loosened  sefjuestrum  is  effected  by  the  growth  of  the  gi  i»$  below 

it  poshing  it  off  the  surface,  or  out  of  the  cavity  in  which  it  ^ea,  ^Vhea 
the  necrosed  bone  is  jftriphmral^  it  will  be  readily  thrown  off  in  this  way, 
although  it  may  for  a  time  be  hxed  and  entangled  amongst  the  granulations. 
When  the  secjuestrnm  is  inragmaied  within  new  or  cjld  bone,  the  proo^ai  of 
elimination  is  necessarily  very  alow,  and  may  be  difficuli  or  impossible  wiihonl 
surgical  aid. 

The  tm^  required  for  the  separation  of  dead  bone  varies  greatly*  \riieti  it 
is  superficial  and  small  in  sise,  a  few  weeks  may  suffice  :  but  when  the  long  erj 
fiat  bones,  as  the  femur,  the  scapula,  or  the  ilium,  are  affected,  Uie  prooeMj 
itxtends  over  several  years,  and  may  terminate  in  the  death  of  the  patient  fron&i 
exhaustion  before  it  is  concluded  ;  the  constitution  l)cing  worn  out  by  hedio^ 
induced  by  profuse  suppuration.     Or  the  disease  may  fall  into  a  chronio 
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Ibe  iimb  beootnitig  rigid,  and  the  tissues  much  indurjited,  witlj  sinuses  leadins- 
dMTD  to  eiposed  but  attached  bone,  and  thus  Wm^  a  source  of  constant 

nd  snffcniig  to  the  patient. 

se  pnicess  of  separation  of  a  piece  of  dead  bone  and  after  the 
ibtom  tim  formed  htiB  burst,  sinuses  are  left  leading  to  the  sequestrum 
thftwirfl  which  pus  is  constantly  discharged.  The  skin  is  unaltered  in 
ippeuanee^  unless  the  sequestrum  be  seated  in  a  superficial  bone,  when  it  is 
Moallj  rigid  and  often  red,  smooth  and  shining.  The  8oft  parts  surrouiidiD*^ 
tko  bone  are  alvrays  more  or  less  indurated.  The  openings  of  sinuses  leading 
to  dead  bone  are  usually  sarroooded  by  an  elevated  ring  of  granulation 
tisoe,  often  thinly  covered  by  epitheb^um,  the  orifice  presenting  a  peculiar 
ifpartQce^  which  the  older  Surgeons  compared  to  the  cloacal  aperture  of  a 

Bparative  Process,— The  reparative  process  adopted  by  nature  for  the 
fstorition  of  the  integrity  of  the  bone,  a  portion  of  which  has  necrosedj  varies 
lOOQlding  to  the  extent  of  the  loss  of  sulistance.  When 
the  outer  bmell^  alone  are  necrosed,  new  bone  is  deposited 
bf  tbei'i  '  <  riosteum,  and  the  depression  that  has 

tend  I  -  of  the  old  bone  is  filled  up  by  gmnu- 

UlioQ  i\mai%,  whicii  ultimately  ossifies.  If  the  whole  of 
tlw  inner  lamcllse  of  the  shaft  die,  constituting  central 
iwm»*ii,  the  otiter  layers  of  bone  become  greatly  consolidated 
lod  thiokened  l>y  osseous  matter  deposited  from  the 
im  :  in  which,  in  the  majority  of  cases,  the  circular 
^OTil  apertarcs  t^-rmed  Clmmr  are  left  for  the  estape  of 
lukd  the  ultimate  extrusion  of  the  seciuestrum  (Fig.  515). 
iQOHei  of  ^'necroBis  without  suppuration  "  {p»  2811),  how- 
mr^  00  cioiaos  form,  the  dead  bone  continuing  to  be 
Itn  the  thickened  outer  layers.  When  tlie  whole  of  a 
idiett  the  reproduction  takes  place  from  various  ^murces, 
ly  from  the  periosteum,  which  \%  indeed,  essentially 
dieoipcn  of  reproduction  of  bone  ;  this  becomes  thickened 
Tvctikr.  That  the  perifjsteum  takes  the  principal 
I  lA  the  reproduction  is  evident  from  the  fact  that, 
it  b  deOcjeut  or  has  been  destroyed,  apertures  are 
te  the  awe  of  new  bone  ;  and  if  it  be  removed 
ibtftibrr,  oiscons  tissue  is  either  not  formed  at  all,  or  most 
^iril%ly  by  the  contiguous  old  brrne,  or  by  the  epiphyses. 
_&i  mA  tismea,  also,  of  the  limh  generaUy,  if  thick,  as 
E^lili  Uilgh,  contribute  to  the  formation  <>f  granulation 
which  gradually  ossifies  and  so  tends  to  strengthen 
tfcf  new  case ;  and,  lastly,  the  articular  ends  of  the  old 

stO]    pfBflerving    their    vitality,    constitute    most    important    agents 

rvpamtive   process,  Ix'coraing   consolidated  firmly   to   the    new  shaft 

h  formed.       The    importance   of    the   periosteum    as   the    organ    of 

of  iKinc  after  the  removal  of  the  osseous  structures,  whether 

eii£ally  or  Burgically  by  resection,  or  by  necrosis,  has  been  conclusively 

tr  *    '  '  "  Oilier  of  Lyons.     Thi^^  surgeon  has  shown  by  many  ingenious 

in  the  lower  animals  reproduction  of  a  whole  bone  may  take 

iu  the  Ciise  of  the  radius  in  rabbits  and  pigeons,  afler  it  has    been 

u  2 
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removed  fh)m  within  the  periosteum  ;  and  that,  if  the  periosteum  be  diBsected 
off  in  slips,  and  twisted  here  and  there  between  the  muscles  of  the  limb,  new 
bone  of  various  shapes  may  be  formed  on  and  by  this  partially  detached  mem- 
brane.   Oilier  has  further  shown  that,  although  in  man,  after  operations  and 
disease,  new  bone  may  be  formed  by  the  contiguous  osseous  tissue,  and  even  by 
the  neighbouriDg  soft  parts,  yet  the  periosteum  is  essentially  the  organ  of  the 
regeneration  of  bone  ;  thus  confirming,  by  new  and  ingenious  experiments,  and 
by  additional   observations,  the  views  that  have  just  been  expressed.    The 
whole  of  a  necrosed  bone  may,  after  separation,  be  reproduced  by  the  periai>     k 
teum.    This  is  admirably  illustrated  by  the  annexed  drawing,  taken  from  tbe     's 
photograph  of  a  preparation  in  the  museum  of  the  late  J.  Wood  of  New  Tat     i 
The  whole  of  the  inferior  maxilla  had  separated  as  the  result  of  phosphorni     ,- 
disease;  the  patient,  a  girl,  lived  for  three  years,  the  lower  jaw  having  be«    p 

reproduced  as  a  perfect  ring  of  bone,M    :■ 
represented  in  Fig.  616.  ^ 

Thus  it  will  be  seen  that  the  net  - 
bone  is  formed  by  the  vascuUr  ud 
healthy  tissues  generally  that  surround 
the  seat  of  disease,  though  in  thil  :^ 
reparative  process  the  periosteum  takH 
the  chief  share,  the  epiphyses  and  old 
bone  the  next,  and  the  areolar  tioue  of 
the  limb  a  very  secondary  part  if  anyi 
In  acute  necrosis,  repair  commences  U 

Kg.  5i«.-.ReproduTtion  of  Lower  Jaw  after        «>on  as  the  intensity  of  the  inflamiMp 
Phosphorus  Necrosu.  tjon  has  bccu  reduccd  by  the  esci^  » 

pus  through  the  incisions.  In  a  few  di}i 
the  swollen  and  thickened  periosteum  will  be  found  to  be  lined  with  scaleiflf 
new  bone,  the  first  step  towards  the  reproduction  of  the  shaft. 

The  new  bone  deposited  on  those  parts  of  the  surface  of  the  shaft  bm  -^ 
which  a  scale  of  the  old  osseous  tissue  has  been  separated,  or  envdofag 
the  sequestrum  when  the  whole  thickness  of  the  shafb  becomes  necrosed,  k  it 
first  rough,  porous,  cancellated,  and  very  vascular ;  after  a  time  it  gradoa^f 
becomes  harder  and  more  compact.    The  case  of  new  bone,  which  nece8BSii|f     ^ 
exceeds  in  circumference  the  old  bone,  as  this  is  included  within  it,  gradal|p 
contracts  both  in  texture  and  in  size,  becoming  firmer  and  smaller  after  ttl  .^ 
removal  of  the  sequestrum  ;  and,  the  cloacae  closing  as  soon  as  all  dead  boM    - 
has  been  extruded,  it  eventually  acquires  the  proper  size  and  shape  of  the  boBli  - 
the  medullary  canal  even  becoming  more  or  less  perfectly  restored.     In  lib. 
way,  restoration  of  the  whole  of  the  shaft  of  many  of  the  long  bones,  sndi  tf  7    - 
those  of  the  arm,  forearm,  and  leg,  will  take  place,  provided  always  thi. 
epiphyses  have  been  left  untouched  by  disease.     If  one  or  other  of  these  tal* 
been  destroyed,  all  power  of  repair  seems  to  be  lost. 

The  new  bone  usually  forms  with  such  rapidity  that  the  shell  snrron 
the  sequestrum,  or  the  involucrum  as  it  is  termed,  is  sufficiently  strong  ! 
support  the  limb  by  the  time  the  dead  bone  is  loose. 

In  cases  of  acute  necrosis,  in  which  amputation  has  been  performed  but  ai 
weeks  after  the  setting  in  of  the  disease,  a  thick  layer  of  new  bone  will  son 
befonnA  under  the  periosti'um  ;  but  in  some  instances,  when  the  whole  of  a  d 
ia  necrosed,  the  new  case  is  not  completed,  or  has  not  become  attached  to  « 
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alar  euda  before  these  are  separated  from  the  shaft.  In  other  cases, 
ihoQ^h  complete,  it  has  not  sufficient  strength  to  resist  the  contractions  of  the 
;  of  the  limb ;  under  these  circumstances,  it  may  spontaneously  fracture 
n  accident  that  I  have  seen  happen  both  in  the  femur  and  the  tibia — or 
f  bttoame  ehortened  or  bent.  In  other  instances,  again,  when  the  perios- 
has  been  lost  by  sloughing,  new  bone  does  not  form  (Fig.  517)  ;  but 
If  tbieqiftntrum  separates,  the  limb  becomes  shortened,  lonse^ 
ddboDfid,  and  useless. 

f^Btfttmcat. — In  the  treatment  of  necrosis,  the  indications 
to  be  aocompHshed  are  sufficiently  simple,  tliough  the  mode 
in  which  they  have  to  be  carried  out  often  requires  much 
piticnce  and  skill  on  the  part  of  the  Surgeon.  In  those  cases 
ift  which  the  bone  is  perishing  from  some  chronic  prt»gressive 
imttm^  as  chrtmic  osteitis  and  periostitis  with  obliteration  of 
I  Hsfusiaii  canals,  or  when  it  is  associated  with  caries,  the 
t  point  is  to  remove,  if  possible,  any  constitutioutil  or  local 
cooditioo  which  tends  to  keep  up  the  disease.  Thus,  for 
iiitaikce,  if  it  appear  to  be  the  result  of  syphilis,  this  con- 
iiim  must  be  corrected.  So,  again,  if  it  arise  in  the  lower  jaw 
I  the  fxmies  of  phosphorus,  the  patient  must  necessarily  be 
from  their  influence.  If  it  be  tlii^eatened  in  conse- 
qocfioa  of  denudation  of  bone,  the  best  mode  of  prevention 
iill  be  to  lay  down  flaps  of  integument  and  so  to  cover  the 
cspQSed  littrface.  Abscesses  should  be  opened  as  soon  as 
iBOOgutsod,  Id  cases  of  acute  infective  periostitis  the  extent 
jljlbn  oeorosis  is  very  materially  limited  by  free  and  early 
( and  the  use  of  antiseptics^  and  in  this  way  the  separa- 
fcof  the  epiphyses  canoflen  be  prevented,  and  the  danger  of 
fn)in  exharistion  or  pyaemia  avoided* 
'B«mowal  of  the  Sequestrum.— When  all  that  is  possible 
bii  been  doue  to  arrest  the  morbid  condition  to  which  the 
Mmift  is  dne,  the  separation  of  the  sequestrum  should  be 
Ml  u  much  as  pc»S8ible  to  the  unaided  efforts  of  nature.  The 
to  the  Surgison  interferes  with  this  part  of  the  process  the 
for,  as  has  justly  been  observed  by  Wedemeyer,  the 
I  of  the  necrosis  are  known  to  Nature  only,  and  the 
1  will  most  firoUibly  either  not  reach,  or  will  pass  altogether  lieyond 
Here  much  pttience  will  be  requii*ed  for  many  weeks  or  months  :  and 
the  Surgeon  can  do  is  tu  attend  to  the  state  of  the  patieut'B 
ilnsting  him  careftilly  upon  general  principles,  removing  inflammatory 
"  by  appropriate  means,  opening  abscesses  as  they  form  in  the  limb, 
or  preventing  the  decomposition  of  the  discharges  by  antiseptic 
and  at  a  later  period,  keeping  up  the  patient's  strength  by  good 
Uaim^  ftnd  general  treatment,  calculated  to  support  him  against  the 

:  ftri'"  L^  influence  of  continued  suppuration, 

I  toon  la  -       :      i  rum  has  been  detached  from  the  adjacent  or  underlying 
!  the  Surgeon  must  proceed  to  its  removnU    In  most  cases  it  is  sufficiently 
Ici^,  when  the  necrosis  is  superflcial,  to  ascertain  that  this  separation  has  taken 
^M  the  fiat  end  of  a  probe  may  be  pushed  uuder  the  edge  of  the  detached 
When,  however,  the  sequestrum  is  deeply  seated,  it  is  not  always  so 
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eagy  to  be  sure  that  the  separfttion  has  occurred ;  thongh,  in  the  majority 
cases,  the  introdnction  of  a  probe  through  one  of  the  fistulous  openings  li 
to  the  necrosed  bone»  and  fimi  presgure  made  upon  the  latter,  will  enable 
Surgeon  to  determine  this.  In  other  cjises.  however,  the  sequestrum,  thougl 
completely  free  from  all  osseous  connexions,  still  continues  to  be  fixc<l  by  tl4 
pressure  of  the  surrounding  [n'anulations,  and  by  the  extension  of  its  spicubl 
into  the  corresponding  cavities  of  the  new  osseous  case.  This  especialll 
happens  when  the  sequestrum  is  central  and  invaginated,  and  the  cloacse  lea4^ 
ing  to  it  are  sc»  small  that  but  a  limited  portion  of  it  is  exposed.  Here  a  mora 
careful  examination  will  be  required  ;  and  it^  looseness  may  sometimes  b« 
determined  by  pressing  upon  it  with  a  probe  in  a  kind  of  jerking  manner,  ol 
by  introducing  two  probes  through  different  cloaca?,  at  some  distance  front 
one  another,  and  alternately  bearing  upon  the  exposed  bone  with  one  or  othef 
of  them.  Then,  again,  if  the  sound  elicited  by  striking  the  end  of  the  probe 
against  the  sequestrum  be  a  peculiarly  hollow  one,  the  detachment  of  the  bon« 
may  be  suspected.  The  duration  of  the  ease,  also,  will  probably  throw  somf 
light  upon  the  proVwible  state  of  things  inside  the  iuvolucrum* 

The  separation  of  the  sequestrum  having  been  asc^-rtained,  the 
must  adopt  measures  for  its  extraction.  The  part  should  first  be 
bloodlesB  by  Esmarch*8  apparatus  if  the  disease  is  situated  in  a  limb, 
necrosis  iye  peripheral^  all  that  is  necessary  is  to  make  an  incision  down  to  i% 
through  the  soft  parts,  either  by  directly  cutting  upon  it  or  by  slitting  op 
sinuses  with  a  probe-pointed  bistoury,  and  then  to  remove  it  w^ith  a  pair  of 
forceps,  or  to  tilt  it  off  the  bed  of  granulations  on  which  it  is  lying,  by  intiu* 
ducing  the  end  of  an  elevator  beneath  its  edge. 

When  the  necrosis  is  cenfrah  the  sequestrum  being  embedded  in  a  new  can 
or  covered  in  by  old  bone,  the  operative  procedures  for  its  removal  are|^H 
more  comphcated  cliaracter.  The  difticulties  here  consist  in  some  caaea  iinH 
dopth  from  the  surface,  and  in  the  obstacle  offered  to  its  passage  by  thn 
st^ft  parts  ;  in  others,  in  the  length  and  magnitude  of  the  sequestrum  in 
projKjrtion  to  the  small  size  of  the  cloaca?,  and  in  the  manner  in  which  it  Ued 
in  a  direction  parallel  to  these  openings*.  In  cutting  down  upon  the  bone,  timl 
Surgeon  must  be  guided  by  the  direction  and  course  of  the  fistulous  tmckil 
that  lead  to  the  principal  apertures  in  the  new  case,  the  incision  being  pboeu 
In  the  aris  of  the  limb,  and  carefully  directed  away  from  the  large  blood-vwrifl 
and  nerves.  If  the  part  has  not  been  rendered  bloodless,  however,  the  has^^H 
rhage  is  somewhat  abundant,  in  consequence  of  the  injectcHl  state  of  thi?  ^''^^I 
fumisliing  a  copious  supply  of  blood,  and  their  rigid  condition  preveutiiiflH 
traction  of  the  vessels  ;  this,  however,  may  be  arrested  by  a  toumiqQet»  or  hm 
the  pressure  of  an  assistant's  fingers,  and  will  boob  gradually  cease  of  itselQ 
The  bone  having  l^een  freely  ex|H>sed,  it  will  sometimes  be  found  tbat  Ittj 
cloacffi  are  of  sufiicietit  size  to  allow  the  ready  extraction  of  die  seqncslri^H 
But  in  the  majority  of  cases,  this  cannot  be  done  at  onee^  and  the  apeifflH 
must  be  enlai^ed,  either  with  the  ohisel  or  the  trephine,  aooording  to  thd 
density  of  the  new  case,  and  the  amount  of  room  required.  Occasionally  wheiH 
two  cloaca?  are  close  to  one  another,  the  intervening  bridge  of  bone  may  van 
conveniently  be  removed  by  means  of  cutting  forceps,  of  different  shapes  (iflH 
Figs.  518, 519,  and  520),  or  by  means  of  a  Hey *s  or  a  straight  narrow  saw  bavH 
a  movable  back  to  stiffen  the  blade  (Fig.  52:*),  and  sjiaoe  thus  given  for  Uieex3 
traction  of  the  sequestrum.    Very  convenient  forceps  for  this  purpose  are  thoia 
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in  Fig.  521.  They  am  made  with  gouge  ends,  and  henoe  may  be 
UsmA  fMtfe-/ore4^ps,  I  have  found  them  extremely  serviceable  in  many 
Ofientions  upon  t!ie  bones.  Care,  however,  should  be  taken  not  to  remove 
mm  (if  the  new  case  than  is  absolutely  necessary,  lest  the  ultimate  soundness  of 
tin  limb  he  endftDgered.  In  necrosis  of  the  lower  end  of  the  femur  the  bone  sur- 
iwroding  the  seqaeatrnm  is  often  so  peculiarly  dense  that  it  can  be  cut  away  so 
M  to  expose  the  dead  Ixjne  only  by  the  means  of  a  chisel  and  mallet,  used  with 
Qomidemble  force.  For  the  extiiiction  of  the  sequestrum,  the  most  convenient 
nifCnimeot  is  a  pair  of  strong  uecrosis-forceps,  well  roughened  at  their  ex- 


f%-  Aid.  Fig.  sn».  Fig.  530. 

CoUlug  rore#|Ni  lior  rtiuovfni;  Kouruned  Bunts. 


Fig,  52 I. 
Goug*- forceps. 


Ji 


Pig.  &23.— StnljEbl  Saw  for  retnoving  Necroaeci  Uoat. 


-bf,iiat«trtim  forcepa. 


\  ttid  ttmight  or  bent  as  the  case  may  require  (Fig  523).   OccasioQally 
im  is  so  shaped  and  placed  that  it  cannot  be  seized  with  this  In- 
in  these  circumstances  it  will  be  useful  to  drive  a  screw-probe 
iio  ii;«  by  which  it  may  either  be  extracted,  or  so  fixed  as  to  admit  of  seizure 
^irt  rancmi]  by  the  forceps.     If  the  sequestrum  be  too  large  to  be  removed 
librotigh  the  cloaca?,  it  may  perhaps  best  be  extracted  piecemeal,  having 
I  pftrteosly  divided  by  passing  the  points  of  narrow  but  Btrong  cutting 
I  mto  the  interior  of  the  bone. 

'  the  removal  of  the  sequestrum,  a  smooth  hollow  aivity  will  be  left  in 
w  mm,  from  the  bottom  and  sides  of  which  blood  usually  wells  up  freely, 
'  ibandantly  from  the  vascular  bone,  and  from  the  granulations  lining 
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itA  interior.  Should  this  luBinorrbage  be  at  all  troublesome,  elevfttion  of  in 
limb  and  preesupe  will  always  arrest  it  without  difticulcr*  In  the  sabseqiUHi 
treatment  the  chief  trooble  arises  from  the  Hceumiilation  of  discharges  i^H 
cavity  from  which  the  bone  has  been  remored,  where  they  are  prone  to  bl^H 
excessively  foal.  To  pi-event  this  the  cavity  slionld  Ijc  washed  oat  ww 
chloride  of  zinc  &<*lution  (gr.  xl.  to  3j.)  immediately  after  the  operation 
and  some  crystalline  iodoform  sprinkled  in  it*  It  may  then  be  dressed  will 
I  salicylic  or  iodoform  wool.  In  this  way  it  can  often  very  soon  be  brooght  inm 
\  oondjtion  to  ix^quire  dressing  only  alx*ut  onoe  a  week*  If  these  dressings  an 
not  at  biujd,  carlxilic  oil,  terebene  and  oil,  or  glycerine  and  carbolic  acid,  mm 
be  applied,  and  the  wo  and  well  syringed  with  Condy's  fluid.  If  the  M 
qnestmm  have  l)t^en  a  long  one,  and  have  involved  the  greater  part  of  tM 
shaft  of  the  bone,  it  may  happen  that  the  new  C4ise  has  not  sufficient  stretsgtf 
to  maintain  the  h'mb  of  its  proper  length  and  shape,  and  that  it  will  bend  d 
break  under  the  action  of  the  forces  and  weight  to  which  it  is  snbjecleq 
In  ftrder  to  prevent  this  accident,  it  will  be  necessary  to  put  it  up  in  Vtf^ 
j»l lilts,  or  in  a  starched  bandage.  After  the  removal  of  the  dead  boo^U 
nnoses  will  speedily  close,  and  the  limb  eventually  regain  its  normal  aiflAH 
■hape.  1 

Amputation. — If  the  necrosed  bone  he  so  situated  that  it  cannot  be  removiq 
occupyin^r  io\>  great  an  extent  and  continuing  to  be  firmly  fixe*! ;  and  if  attU 
same  time  the  patient^s  health  have  been  lowered  by  constant  diaol^^H 
and  symptoms  of  hectic  come  on  ;  or  if  the  limb  have  generally  been  gfllH 
difiOT^anized  by  the  morbid  processes  going  on  in  it,  recourse  must  l>e  had  d 
amputation  as  a  last  resource.  It  is  especially  in  the  lower  thinl  of  the  tbigli 
bone  thai  these  severe  forms  of  necrosis  necessitating  amputation  of  the  liml 
occur.  When  necrosis  affects  the  flat  posterior  surface  of  tliis  bone  abo'Fa  tM 
condyles,  a  special  source  of  danger  occurs  in  the  possibility  of  the  seqneiitnid 
causing  ulceration  or  wound  of  the  popliteal  art^sry.  In  cases  of  t^iia  kijifl 
suddenly  fatal  hsemorrhage  might  occur.  Should  the  hiemorrhage,  thoogl 
abundant,  not  be  fatal,  what  course  should  the  Surgeon  adopt  in  such  mficnJ 
Should  he  attempt  to  ligature  the  vessel,  or  shun M  be  amputate  the  limb  f^H 
line  of  practice  must,  I  think,  l)e  determined  by  the  condition  of  the  limb SH 
and  by  tlje  state  of  the  patient's  health.  If  bc»th  these  be  toltimbly  good«  td 
limli  not  too  much  disorganiswxl,  and  the  powers  of  the  system  not  too  miMi 
reduced  by  hectic,  an  attempt  might  be  made,  by  slitting  up  the  iinnie^  ll 
expose  and  secure  the  ptjpliteal  artery  at  the  li^eat  of  injury  in  it,  and,  by  Iqnj 
taring  it,  to  save  life  and  limb.  But  should  this  attempt  fail,  as  I  have  knon 
bapf>en,  or  should  it  not  be  thought  prudent  to  make  it»  owing  to  the  low  tiil| 
of  the  patient's  strength,  or  the  disorgauixed  condition  of  the  limb,  ampoMki 
must  be  done  without  delay.  Necrosis  of  the  tibia  requiring  amputatid^| 
mrefy  met  with,  except  as  the  result  of  bad  cnmj'vound  fracturt*8,  or  of  otM 
serious  injuries.  In  acute  necrosis  of  the  lower  end  (»f  the  thigh,  or  of  tM 
shaft  of  the  tibia  involving  the  contiguous  joints,  and  attended  with  deep  inq 
extensive  abscess  of  the  limb,  amputation  is  imperative.  J 

Be«eetio(ii  of  the  whole  of  the  nccn.ieed  bone  may  advantageously  bo  pen 
formed  in  such  castas  as  those  of  the  metacarpal  and  metatarsal  booei||Hl 
those  of  the  forearm  or  leg,  where  sufficient  stability  of  limb  is  secured  b^H 
remaining  l^me  or  bones  to  leave  a  useful  memljer*  The  diseaaed  bone  mai 
be  thus  removed  in  necrosis  of  the  ungiuil  phalanx  occurring  fW>m  whitlou 
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wbere,  hj  tbe  excision  of  the  dead  bone,  the  end  of  the  finger  may  be  preserved ; 
iho  in  necrosis  of  some  of  the  metatarsal  and  tarsal  bones,  or  those  of  the  fore- 
ann,and  the  fibnia.  Subperiosteal  resection  in  cases  of  acute  necrosis  has 
tiniAj  been  alluded  to  (p.  280). 

It  will  be  convenient  to  consider  here  the  chief  varieties  of  necrosis  and  caries 
« they  aifect  the  cranial  bones,  sternum  and  ribs,  leaving  the  consideration  of 
tte  bmies  of  the  extremities  and  of  the  spine  for  subsequent  chapters. 

Crakial  Bones. — ^Necrosis  and  septic  osteomyelitis  of  the  bones  of  the  skull 
following  injury  have  abready  been  considered  (Vol.  I.,  p.  718).  Necrosis  and 
cttiei  may  also  arise  as  the  result  of  syphilis  or  tubercle. 

i^pUlis. — In  considering  the  syphilitic  lesions  of  bones  we  have  seen  that 
tk  flit  bones  of  the  vault  of  the  skull  are  frequently  affected,  and  as  the  result 
of  the  lH:eaking  down  of  a  subperiosteal  gumma  extensive  caries  or  necrosis 
mj  occur.  The  frontal  bone  is  most  frequently  affected,  and  in  the  case  of 
iDf  of  the  bones  of  the  vault,  different  degrees  of  necrosis  may  be  met  with. 

In  one  form,  the  outer  table  alone  is  affected  ;  this  perishes,  separates,  and 
exfoliites,  granulations  spring  up  from  the  outer  surface  of  the  inner  table,  and 
I  pooesB  of  repair  is  thus  established.  In  the  second  form  of  the  disease,  the 
thole  thickness  of  the  skull  necroses,  separates  from  the  dura  mater  and 
nrroonding  healthy  bone  in  the  usual  way,  and  may  be  detached  in  large 
imgolarly  shaped  pieces,  sometimes  of  large  size,  occupying  several  square 
inchei.  In  the  third  form,  the  necrosis  is  hard,  dry,  rough,  and  pitted  and 
fwm-eaten,  penetrating  through  the  diploe  to  the  inner  table,  separating  veiy 
ibwlj,  and  lasting  an  indefinite  period. 

Sjphilitic  necrosis  may  also  affect  the  bones  of  the  base  of  the  skull, 
eqieciilly  the  ethmoid  and  sphenoid.  In  the  former  case  sequestra  may 
lOffletimes  be  extracted  through  the  nostrils,  and  in  one  extraordinary  case 
under  my  care  in  University  Collie  Hospital,  I  removed  through  the  mouth 
the  whole  body  of  the  sphenoid  bone.  The  patient,  a  mau  aged  forty-three, 
had  sofTered  from  syphilis  for  fifteen  years,  and  from  disease  of  the  bones  of 
the  nose  and  upper  jaw  for  three  years.  The  anterior  part  of  the  hard  palate 
WM  destroyed,  and  it  was  through  the  fissure  so  formed  that  I  removed  the 
booe.  The  fragment  included  the  sella  Turcica,  and  the  roots  of  the  pterygoid 
procesKs,  but  the  clinoid  processes  could  not  be  recognised.  The  patient  had 
rained  from  no  cerebral  symptoms  except  occasional  headache  and  some  loss 
of  memory.    He  made  a  good  recovery. 

Tbe  Signs  of  syphilitic  necrosis  of  the  cranial  bones  are  very  obvious.  When 
the  Tank  or  forehead  is  affected,  there  is  tenderness,  with  some  puffiness,  and 
^ndnal  elevation  of  the  scalp  into  an  abscess.  When  this  is  opened,  the 
iMciosed  bone  may  be  felt  or  seen  lying  bare,  at  the  bottom  of  a  sinus  or 
onbealed  ulcer.  When  the  sphenoid  or  the  ethmoid  is  affected,  deep  pains  in 
the  head,  persistent  oedema  of  the  eyelids,  and  fetid  discharge  from  the  nose, 
win  reveal  the  nature  and  seat  of  the  mischief. 

The  local  Treatment  of  syphilitic  necrosis  and  caries  of  the  cranial  bones 
win  vary  according  to  the  nature  and  the  seat  of  the  disease.  In  the  dry 
pitted  variety,  exposing  and  scraping  the  diseased  osseous  surface,  or  the 
application  of  a  strong  solution  of  sulphuric  acid  will  often  bring  about  a 
healthy  action,  provided  the  disease  have  not  penetrated  too  deeply.  Should 
there  be  reason  to  think  that  the  inner  table  has  been  perforated,  it  will 
probably  be  safer  to  leave  the  case  to  the  reparative  processes  of  nature  than  to 
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trephine.    If,  however,  the  anterior  wall  of  the  fronUl  ainus  be  the  seat 
disease,  or  if  the  supraorbital  ridge  be  aflectecl,  the  dry  and  roo^h  bone  niii| 
gafely  be  removed,  aa  I  have  twice  had  to  do,  by  the  applicatiou  of  the  trephii 
in  the  first  inatance,  and  of  the  gouge  in  the  other  case*     When  eifoliatinj 
necrosis  of  the  outer  table,  or  of  the  whole  thickness  of  the  bone,  afTecte 
vanlt  of  the  skull,   the  loosened  plate  may  readily   bo  tifted  off  its  gnm 
lating  bed  by  means  of  the  elevator  or  foroeps,  after  it  has  been  fail 
ex|^M)8ed. 

Tubercle. — It  has  long  been  recognized  that  necrosis  of  the  cranial  bom 
not  unfTe<4Uently  occurs  in  strumous  children,  especially  after  measlei 
scarlet  fever.  It  is  now  known  that  this  is  doe  to  the  deposit  of  tube 
the  bone.  This  may  occur  in  the  dipltx*  or  beneath  the  periosteum,  and 
the  tendency  which  the  disease  has  to  dt^stroy  the  whole  tbickness  uf  the 
it  has  been  spoken  of  by  Volkmann  as  a  **  perforating  necrosis,*'  Accordii 
to  Kcinig  the  l>one8  most  frequently  affected  are  the  frontal,  parietal^j 
temporal  ;  the  frontal  bone  in  the  region  of  the  external  angular  pn>ce86 
favourite  seat  of  the  disease*  As  a  rale  the  lesion  is  single,  but  multiple  foe 
may  l>o  present.  A  chronic  abscess  slowly  forms  over  the  diseased  bone,  ani 
when  this  is  opened  the  bone  is  found  to  be  soil  and  carious  and  otiet 
perforated  ;  {^matl  sequestra  may  be  present.  Tiiberculons  diseaie  of  til 
temporal  bone  may  affect  the  tympanum  or  mastoid  process.  The  trmimmi  0 
these  cases  must  be  carried  out  on  the  same  lines  as  that  of  tuberculooa  boa 
disease  elsewhere — the  abscesses  being  freely  o[)ened  and  the  soft  granuladei 
tissue  and  carious  bone  removed  with  a  sharp  spoon.  The  disease  may  be  eX' 
tensive  between  the  internal  talde  and  the  dura  mater,  and  great  care  tniul  b< 
taken  that  the  latter  Ix;  not  injured. 

Resulis, — In  all  forms  of  neurosis  of  the  cranial  bones,  there  is  the  ^|[^^| 
danger  of  extension  of  inflammation  to  the  membranes  of  the  brain,  anffllH 
oonseqnent  occurrence  of  etfnsion  within  the  skull,  leading  to  convnlsioo^ 
coma,  and  death.  This  danger  is  greatest  when  the  petrous  portion  of 
temporal  bone  is  affected,  as  the  dura  mati?r  is  continued  into  some  of 
canals  by  which  it  is  perforated.  Cerebral  complication  is  less  likely  to  oomq 
when  the  fmntal  l:K)ne  is  the  seat  of  disease,  mom  particularly  the  lower  pari 
of  this  bone,  where,  by  the  inteiTention  of  the  frontal  sinnses,  the  untenai 
wall  is  altogether  carried  away  from  the  inner  table,  and  from  all 
proximity  to  the  membranes  of  the  brain. 

Stern LTM. — Necrosis  and  caries  of  the  sternum  are  by  no  means  uncommon, 
the  former  as  the  result  of  the  breaking  down  of  a  subperiosteal  gumma,  tJii 
latter  from  tuberculous  disc4ise  of  the  cancellous  tissue.  In  either  case  ai]| 
part  of  the  bone  may  be  affected,  but  the  manubrium  is  most  frequently 
eoat  of  disease.  In  cases  of  tuberculous  caries  the  bone  may  be  oompi 
^)erfonited»  and  a  considerable  abaoeei-ca?ity  may  exist  on  its  posterior  an 
Under  these  circumstanoes  it  may  be  necessary  to  gouge  away  the  bone 
around  the  perforation.  Extensive  resections  of  the  sternum  bare  also 
practised  for  tuberculous  disease. 

KiBB.— Ttiburculons  disease  of  the  ribs  is  very  common,  and  usually 
BE  a  subperiustcnl  deposit.    The   bone  may  thus  be  superficially  eroded 
neeroais  may  occur ;  the  inner  surface  of  the  rib  is  often  chiefly  ajOTected. 
abeoess  forms  over  the  diseased  bone  and  may  communicate  through  an  ini 
coetnl  space  with  a  considerable  collection  of  pus  between  the  ribe  and 
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pleon.  The  diagnosis  from  a  localized  empyema  may  thus  sometimes  be  a 
nutter  of  difBcnlty.  In  some  cases  the  rib  cartilage  is  necrosed,  as  the  result 
of  i  tobeicnlons  deposit  beneath  the  perichondrium.  The  treatment  consists 
in  freely  opening  the  abscesses  and  sinuses,  and  scraping  or  gouging  the 
arioQS  boiMS.  In  some  cases  it  may  be  advisable  to  excise  completely  the 
albcted  portion.  In  these  operations  great  care  must  be  taken  not  to  damage 
the  pleura. 


Joo 
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CHAPTER    XLVII. 


STRUCTURAL  CHANGES  IN   BONE    AND  TUMOURS  OF  BOKE. 


BTFS&THOFHT  OF   BORB« 


Tru6  Hypertrophy  af  Bone,  that  is  to  say,  increaae  in  size  withoat 
alteration  in  form  or  structure,  is  very  rare.  It  occurs  as  the  r^alt  of 
exoessive  use,  in  common  with  the  eulargomeut  of  the  muaclos  inserted 
iDto  it.  J 

The  term  Inflammatory  Hypertrophy  is  often  applied  to  those  chioaic  1 
inflammatory  processeB  which  canae  enlargement  of  a  bone,  diftuaed  over  a 
considerahle  part  of  its  length.  When  the  thick^iut^d  bone  ia  more  spongy 
than  natural,  the  change  is  termed  Spongy  Uyperirophy  ;  when  it  is  denier, 
sclerosis^  or  hardening  of  bone.  Spongy  hypertrophy  occurs  in  its  most 
marked  form  in  the  diaease  described  by  Paget  as  osteitis  defonnani 
(p,  809).  Sclerosis  ia  most  commonly  met  with  as  the  result  of  syphilis  or 
after  recoTcry  from  chronic  osteitis  and  periostitis  in  scrofulous  subjecta.  It 
may  aflfect  several  bones  at  the  same  time  ;  and,  ia  the  long  bones,  may  lead 
to  filling  up  of  the  raednllary  and  Haversian  canals  with  bony  subetanoe,  with 
some  thickening  of  the  boue  generally.  This  condition  is  not  recognizable 
with  certainty  during  life. 

Xnoreaae  of  £<aigth  of  Bonea. — Allufiion  has  already  been  made  at 
p«  269  to  the  hypertrophy  of  bone  which  sometimes  follows  chronic  oateitii. 
This  increased  growth  of  bone,  as  a  result  of  morbid  conditions,  has  bees 
investigated  by  Stanley  and  Paget  in  this  country,  and  by  Langenbeck  and 
othera  on  the  Contiuent,  It  has  been  observed  in  eounexion  with  neoroaia^ 
chronic  osteitis,  and  chronic  abscess  ;  and  also  with  chronic  hyperemia  of  Iha 
soft  parts  of  the  limb.  Langenbeck,  from  his  observations,  conctades  that 
morbid  changes  which  give  rise  to  irritation  and  by|)erflemia  uf  the  oaaeom 
tissue  lead,  as  long  as  the  growth  of  bone  coutinues,  to  an  iiicreaM  both 
in  length  and  in  thickness  ;  and  that  the  iucrenj^c  of  growth  in  length 
alToct«  es|»eciaily  the  diseased  bones,  bat  may  also  occur  in  a  healthy 
bone  of  the  same  limb.  Sometimes^  as  Paget  haa  ]:M)inted  out,  the  long 
existence  of  an  ulcer  of  the  integuments  in  a  young  person  may  prodoot 
thickening  and  elongation  of  the  bone.  When  the  femur  nndcrgoea  eloogmlioii 
in  this  way,  the  inequality  in  length  of  the  limb,  uiileAs  the  opposite  limb  be 
lengthened  by  artificial  means,  may  lead  to  tidipi^of  the  foot  of  the  laaglhuiiad 
limb  or  to  lateral  cunatore  of  the  spine.  The  tibia  sometimea 
elongated,  while  the  fibula  remains  of  its  normal  length  ;  and  in  snoh  c 
the  former  bone  becomes  cuncd.  The  diagnosis  of  this  oonditioti  frum  tha 
curvature  of  rickets  consists,  accoitliiig  to  Paget,  in  the  niarked  elongation i 
in  the  absence  of  thickening  of  the  end$  of  the  bi>ue,  which  are  naualty  even 
more  nearly  ec^ual  in  size  to  the  shaft  than  in  the  natural  stAte,  on  acx»imt  of 
the  tbickoDing  of  the  latter  ;  and  eqiociai^  in  the  fact  thai  ^^  the  nckety  tibia 
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ii  oom]»«8ed,  nsaally  curved  inwards,  its  shaft  is  flattened  laterally,  and  its 
ffltfgins  are  narrow  and  spinous ;  while,  in  the  elongated  tibia,  the  curve  is 
oniDy  directed  forwards,  the  margins  are  broad  and  round,  the  surfaces  are 
eonrex,  and  the  compression  or  flattening,  if  there  be  any,  is  from  before 
hickwaidB.'' 

Atrophy  of  Bone. — ^This  term  comprises  two  conditions  :  one  in  which 
tk  booe  is  wasted,  and  another  in  which  an  arrest  of  growth  occurs. 

itophj  occurs,  as  a  natural  result,  in  old  age ;  the  change  that  takes 
phoe  in  the  lower  jaw  being  a  familiar  example.  In  other  cases  it  is  said 
to  \mffea  as  a  consequence  of  fracture  ;  the  nutrient  artery  of  the  bone 
kyii^  been  torn  across,  and  one  of  the  fragments  consequently  receiving 
isniBcient  vascular  supply.  Atrophy  of  bone  commonly  occurs  also  from 
dime,  as  is  the  case  in  old  dislocations.  '  In  atrophy,  the  booe  becomes 
tliiniier,  lighter,  and  more  porous  than  natural ;  the  compact  structure  dis- 
qipeariDg  until  a  mere  paper-like  layer  may  be  left,  and  the  cancellous 
beooming  expanded,  the  spaces  being  filled  with  soft  yellow  fat.  Atrophy  of 
bonei  is  common  in  general  paralysis  of  the  insane.  It  is  often  especially 
Baked  is  the  ribs,  and  is  a  common  cause  of  fractures,  occurring  either 
^pontuieoady  or  during  the  restraint  necessarily  employed  during  a  maniacal 
MtbnaL 

Chrowth  of  bones  is  an  occasional  consequence  of  disease.  Its 
in  rickets  will  presently  be  referred  to.  It  may  be  a  result  of 
of  the  epiphyses  and  joints,  or  of  the  resection  of  the  epiphyses  in 
children,  and  may  follow  the  formation  of  cicatrices  after  bums  in  the  neigh- 
bourhood of  joints.  The  effect  of  paralysis  on  the  growth  of  bone  varies 
•oeoidiDg  to  the  extent  of  the  loss  of  nerve-power.  It  is  common  to  tfee 
nonDil  growth  of  the  bones  in  limbs  affected  with  infantile  paralysis, 
ia  which  the  muscles  are  wasted  ;  while  in  other  cases  it  is  materially 
mipiired. 

BXOKXTB. 

R1CRT8  is  a  general  disease,  the  most  important  manifestation  of  which  is 
aa  imperfect  development  of  the  new  tissue  of  growing  bones.  It  occurs 
00I7  in  early  childhood,  most  frequently  appearing  during  the  first  or  second 
jevof  life,  though  it  has  been  observed  as  late  as  the  ninth  year,  and  is  said 
oecuioiially  to  be  congenital. 

filti, — ^Want  of  sufficient  food  and  of  fresh  air,  want  of  cleanliness  and 
l%ht,  tad  all  the  unhealthy  surroundings  of  the  overcrowded  poor  of  a  large 
eitj,  are  the  great  causes  of  rickets.  It  is  rarely  met  with  amongst  the 
wealthy  classes,  and  in  the  country  it  is  scarcely  seen,  even  among  the  poor. 
Improper  food  is  undoubtedly  the  essential  cause  of  the  disease.  There  is  but 
floe  proper  food  for  a  child  during  the  first  nine  months  of  its  life,  and  that  is 
the  milk  of  a  healthy  woman.  The  ill-fed  mothers  amongst  the  working 
chmet,  exhausted  as  they  oflen  are  by  repeated  child-bearing  and  unnaturally 
fnlonged  lactation,  are  very  frequently  unable  to  supply  milk  of  a  suffi- 
ciently nutritive  quality,  and  thus,  even  when  suckled,  the  child  is  but  half- 
UL  Should  it  be  brought  up  by  hand,  in  order  to  save  expense,  flour,  or 
firioos  useless  patent  preparations  of  starch,  are  largely  used  in  place  of 
eow'i  milk. 
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The  starchy  materials  in  the  food  probably  (;ake  no  active  part  in  the  pro- 
duction of  the  disease,  but  replace  those  necessary  constituents  which  the  child 
is  capable  of  digesting.  It  has  indeed  been  suggested  that  rickets  is  caused  bj 
an  ejcoess  of  lactic  acid  resultinjj^  from  fermentation  of  imperfectly  digested 
starch  ;  the  lactic  acid  unites  with  the  lime  of  the  boues  ;ind  converts  it  into 
a  soluble  salt.  There  is  no  evidence  in  favour  of  this  view,  and  Cheadle  has 
raised  the  serious  objection  that  it  would  be  inadequate  to  explain  more  than 
the  bone  changes  of  rickets,  which  most  not  be  looked  upon  as  the  only  result 
of  the  disease.  Everything,  indeed,  suggests  that  the  error  of  a  diet  which 
produces  rickets  is  that  it  lack^  some  essential  constituent  and  not  that  it  con- 
tains any  directly  harmful  substance,  Cheadle  is  of  opinion  that  this  error 
consists  chiefly  in  a  deficiency  of  animal  fats,  aided  perhaps  by  insufficiency 
of  earthy  phosphates  and  animal  proteids.  In  support  of  this  opinion  he 
citea  a  case  of  most  extreme  rickets  occurring  in  a  child  fed  on  skim  milk«  and 
also  the  beneficial  effect  of  cod-liver  oil.  The  cure  of  rickets  in  the  lion  cubs 
at  the  Zoological  Gardens,  which  were  fed  only  on  hoi'se-flesh,  by  giving  them 
ood-liver  oil  and  pounded  l:»ones  with  milk,  is  a  remarkable  instance  of  the  |mrt 
played  by  an  improper  diet  in  the  production  of  the  disease. 

It  is  generally  believed  that  the  offspring  of  fe^bk  mothers  show  a  speetil 
tendency  to  become  rickety.  The  health  of  the  father  has  not  been  showtt 
to  exert  any  influence.  Parrot  maintained  that  syphilis  in  the  par«itji 
may  cause  rickets  in  the  child,  but  against  this  there  is,  as  Jenuer  hat 
pointed  out,  one  unanswerable  argument :  in  a  family  of  rickety  rhildrcfi« 
as  a  rule,  the  younger  members  are  most  affected,  while  in  inherited  syphilis 
it  is  exactly  the  reverse.  TulxTcle  and  scrofula  have  no  definite  connexion 
with  rickets;  in  feet  they  are  seldom  met  with  in  the  same  subject.  X 
deficiency  of  lime  in  the  water  of  the  district  has  also  been  stated  to  be  a 
cause  of  this  disease,  but  this  is  eiidently  not  the  oaae^  for  rickets  la  fi^ 
more  common  in  London,  which  is  supplied  with  water  containing  a  con- 
siderable amount  of  Hme,  than  in  Glasgow,  where  the  water  oontatna  merely  a 
trace. 

Symptama.^These  may  be  divided  into  general  symptouw  and  thoi9 
referable  to  the  changes  in  the  bones*  The  ffen^ral  stpnjfionu  are  the  follow- 
ing :  the  child  may  be  thin,  but  is  more  often  apparently  well  nourished, 
sometimes  very  fat.  Its  mucous  membranes  are  pale,  but  the  cheeks  are  oft^i 
redder  than  natumh  On  careful  examination  with  a  lens,  however,  ihia  will 
be  seen  to  be  caused  by  a  network  of  dilated  capillaries  iu  the  tntc  skin.  A 
most  characteristic  sign  is  profuse  sweating  of  the  forehead  when  the  chiid  ki 
aaleep,  the  rest  of  the  body  often  being  at  the  same  time  hot  and  dry,  thoiigh 
the  thermometer  rarely  shows  any  marked  elevation  of  temperature.  Thm 
is  often  genera]  tenderness  of  the  body,  so  that  any  handling  is  jioinftil  % 
(lartly  in  consequence  of  this  and  j>art!y  from  the  heat  of  the  body,  Uie  child 
kicks  off  iu  bed-clothes  at  night,  so  that  it  is  sometimes  impoasible  to  keep  ii 
covered,  unless  it  is  made  to  sleep  in  flannel  draweiB  and  a  Jersey.  Tlie 
digestion  is  often  good,  but  there  is  a  tendency  to  attacks  of  gastric  catarrk, 
with  a  fiirrod  white  tongue  and  perhaps  vomiting.  The  motions  ai\j  cJay* 
coionred  and  offensive.  Flatulence  is  common,  and  owing  to  the  weakoeai  of  i 
the  muscles,  which  is  often  a  marked  effect  of  rickets,  the  child  usually  beoomei. 
pot-bellied.  The  spleen  is  fre<|tient1y  enlarged,  and  in  some  cases  the  liver 
The  urine,  as  a  rule,  presents  nothing  charaotertstic.     It  may  oontain 
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\  of  phosphate  of  lime,  but  this  is  not  the  result  of  soften uig  of  the 

>bat  evidence  of  imperfect  assimilation. 

The  changes  observed  in  Urn  boms  appear  early  in  the  disease.     Thej  consist 

of  eiilii)g)eiii6nt  of  the  articolar  ends,  most  marked  at  the  points  of  junction  of 

iiMB  diaft  with  the  epiphyses  ;  in  consequence  of  which  the  joints  appear  to  be 

twoOeB*     The  enlargement  is  also  especially  marked  at  the  junction  of  the 

nbi  with    their  cartilages,  which  form   prominent   rounded   swellings,  felt 

aDd  Mnnetimes  clearly  seen  through  the  skin^  giving  rise  to  the  appearance 

which  h«a  been  termed  the  '*  rickety  rosary."    At  a  later  period,  owing  to 

Ihe  aoftiieti  of  their  structure^  the  bones  bend,  giviDg  rise  to  various  charac- 

lerislfe  deformities.     Humphry  and  Langenbeck  hare  called  attention  to  the 

WttDi  of  growth  in  length  ofteo  observed  io  rickets,     IIumphrY  says  tliat  the 

hmnitnis  and  femur  are  about  one-fourth  shorter  in  rickety  subjects  than  in 

hiftlthy  uidividiials  of  the  same  age.     The  most  important  deformities  arising 

ia  diflbrent  partll  are  the  following  : — The  head  early  appears  large,  the  fore- 

bfiid    being  especially  protuberant,  and   the  face  small.    The  fontanelles, 

li|mlilTlj  the  anterior,  are  very  slow  in  closing  ;  the  bones  of  the  skull  may 

be  thickened,  forming  prominent  ridges  on  each  side  of  the  sutures,  though 

ooeanoDallj  in  the  occipital  region  they  are  unduly  thin.     The  spim  in  yonng 

diildico  QBoallj  presents  one  long  curve  backwards  from  the  lower  cervical 

tt^M  to  Iheooocyi,  with  a  compensating  curve  forwards  in  the  neck.    In  older 

dddfvii  there  may  bo  merely  exaggeration  of  the  normal  curves.    The  cMs/ 

Tery  characteristic  deformities  ;  the  sternum  projects  somewhat  for- 

^  with  a  deep  depression  on  each  side  caused  by  the  sinking-in  of  the  soft 

newlf-fbnned  part  of  the  ribs  at  their  anterior  extremities.     The  deformity  is 

tmammif  termed  "pigeon-breast."     The  depression  is  less  on  the  left  side,  as 

the  ribi  are  enpported  by  the  heart.     The  lower  ribs  are  pushed  outwards  hy 

iht  dbdominal  viscera.     The  angles  of  the  ribs  are  less  obttise  than  natural. 

Ttmihrkiu  show  merely  an  increase  of  the  normal  curves.    The  hutntrm  Is 

wmStj  bent  outwards  at  the  insertion  of  the  deltoid  ;  the  boms  of  the  forparm 

en  hmi  outwards  in  the  lower  third.     The  pelru  is  narrowed  from  before 

IviEiiida,  more  especially  if  the  defcumity  commencea  befnre  the  child  has 

kmied  to  walk.     The  femur  presents  a  single  long  curve  forwards.     The 

Sin  wqA  fibula  are  bent  forwards  and  outwards  or  forwards  only  in  their  lower 

ihMiu    The  defonnities  here  mentioned  are  the  most  common,  but  other 

lerifCiii  may  be  met  with*     As  the  child  grows  older  it  freqiientiy  becomes 

biock^faieed  or  bow-legged. 

Oestition  is  usually  much  delayed.  This  is  an  important  symptom,  and  it 
M,  Ifacnfore,  Deoeseary  to  remember  the  dates  at  which  the  teeth  shonld  appear. 
Hm  wmj  be  ea«ilj  done  by  the  following  formula,  which  is  accomte  enough 
fcr  dniical  porposee.  Taking  the  teeth  in  anatomical  order,  commencing 
•ik  the  eeotod  indsor^  they  appear  at  the  following  dates  in  months ;  7,  9, 

18.  It  n. 

ypogreaa  and  Prognoaia. — Under  proper  treatment  rickets  can  usually 
I  ir  mrtvi.  The  Ijones  then  rapidly  become  solid  and  firm,,  and  remain  per- 
HkmtnUj  filed  in  their  abnormal  shape.  The  concavities  of  the  cun'es 
liMMDe  partJj  filled  op  to  give  the  l>one  the  necessary  strength,  while 
iknr|ilton  lakea  place  laterally  to  preserve  lightness.  This  is  often  ver}' 
leAid  in  the  femur,  the  antcro-poskTtor  diameter  of  which  may  be  double 
ihi  tnoereric.     After  recovery  from  rickets  there  is  frequently  early  miion 
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of  the  epiphyses,  by  which  fche  whole  body  is  stunted.    Muscular  develop- 
ment  is,   however,    often    good»  and   the  patient   may  eventaally 
sufficiently  powerfal,  the  previously  soft  bones  becoming  unusually  dcnie. 

Bicketa  infinitely  rarely  causes  death  directly,  but  by  impairing  the 
of  ooughiug  it  indirectly  causes  the  fatal  result  in  a  considerable  proportion  of 
cases  of  bronchitis  in  children. 

Patliologjr, — Beyond  the  fact  that  the  red  corpuscles  have  L*een  foaiid 
deficient  in  number,  examination  of  the  blood  has  thrown  but  little  light 
on  the  disease.  Tlie  nature  of  the  enlargements  of  the  liver  and  spleen  is 
somewhat  doul>tfal  and  requires  further  investigation. 

In  the  bones  the  essential  features  of  the  morbid  process  acre,  first,  an 
exaggeration  of  the  processes  immediately  preparatory  to  the  devclopmoisi 
of  true  bone ;  secondly,  an  imperfect  conversion  of  this  prepanit^ry  tissue 

into  true  bone  ;  and  tliirdly,  a  great  irrego* 
larity  of  the  whole  process.  In  rickets  there 
is  a  growth  of  soft  l>one,  but  no  softening 
of  healthy  bone.  Such  oeseona  tissue  us  has 
been  developed  before  the  disease  conunenced 
remains  unchanged,  unleas  afaaorbed  in  Uie 
process  of  the  formation  of  the  meduDary 
canal.  The  pathological  appearances  are  beat 
studied  in  a  longitudinal  section  of  a  hmg 
bone.  In  normal  ossification  a  thin  bloisb 
line  is  seen  between  the  unaltered  cartilage  and 
the  newly-formed  bone  ;  in  this  the  prolifeim^ 
tion  of  the  caitilage-corpuscles  is  taking  phMse 
preliminary  to  the  formation  of  bone.  Id 
rickets  this  line  is  much  thicker  than  natttralt 
and  irregular  processee  project  from  it  into  tbe 
cartilage  of  the  epiphyses.  The  procett  is 
wanting  in  the  n;gularity  observed  in  QOrmal 
osaification.  The  proliferating  carttlag^^^aaUi 
are  heaped  in^egularly  together,  and  pilolifis 
in  which  calcification  of  the  matrix  is  taking 
place,  are  met  with,  scattered  here  and 
Uiere. 

The  vascular  medullary  spaces  also  wbkh 
ieBtfbfiiitdYwfc<r»tb»di^.6tM«9n,  normally  penetrate  in  an  even  line  into  fhm 
hS^^SS^'SSSt^t^^^  proliferating  hiyer  of  cartikge  show  the  same 

cinft  M  tilt  toft  iMv  boM  hM  bent*        want  of  regularity  in  their  development,    Sotna 

wHl  be  found  projecting  an  eighth  of  an  {acb 
or  more  in  advance  of  the  others  into  the  unaltered  caftilaga.  llMia 
spaoea  are  lined,  as  in  normal  bone,  with  List4K>bIaata,  and  bone  is  fimnd 
from  them,  but  the  osseous  tissue  thus  prodnce^l  is  softer  than  natnral»  and 
caitilage-cellfl  unalkred,  or  merely  calcified,  may  be  found  embedded  in  iU 
Beneath  the  periosteum*  es|>e<Tially  at  tbe  line  of  junction  of  the  epiphym 
with  the  shaft,  a  thick  layer  of  reddish,  vascular,  spongy  bone  ia  fimod^ 
Miorosooptc  examination  shows  that  the  osteoblastic  layer  beneath  the  perios- 
team  is  greatly  inoreasal  in  thioknen  ;  the  osteoblasts  are  numerous,  but  the 
osteogenic  fibres  between  them  are  imperfectly  devdopodp  and  lime  sails 
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are  boi  scant ily  deposited ;    the  resulting  structure  is  therefore  softer  thnii 

S^Mbtment*— lu  the  treatment  of  rickets  our  first  endeavour  juast  be  to 
remove ihoae  conditions  which  are  known  to  cause  the  disease.  The  child  must 
\m  aa  ranch  as  possible  in  the  open  air  and  should,  if  possible^  be  &ent  iuto  the 
ootmlrT.  It  must  be  put  to  Kleeji  in  a  bed  bj  itself  to  ensure  fri^h  air  durintj 
Uu  idight.  If  it  kicks  its  clothes  otf  it  must  be  made  to  slee})  in  loose  flannel 
disma  and  u  jacket,  to  avoid  the  risk  of  catchiug  cold.  A  bath  should  be 
pTeo,  of  tepfd  salt  wat^r  in  winter  and  oold  in  summer,  every  morning  and 
evening,  or  at  least  onct^  daily.  The  diet  should  be  carefully  ref^^ulated.  Before 
mrtn  xwm\\m  it  should  consist  of  nothing  but  milk  ;  the  mother's  milk  is 
tte  lj«t  if  she  be  in  a  state  of  health  to  stickle  her  child  ;  if  not,  the  be^t 
eow'f  niUk  must  be  given,  diluted  at  fii-at  witli  twice  its  bulk  of  water 
or  iMirii^^initer  and  sweetened  with  a 
Gttleiogmr.     Lime-w^ater  may  be  added  ~ 

ifibt  ditld  vomits  or  pusses  undigested 
milk  i»  .     After  the  child 

hot  po?-^  nth  month  a  small 

quantity  of  properly  prepared  starch 
imiA  inaj  be  added  to  the  diet,  but 
th«  J^npfily  of  milk  must  not  b^ 
iiiipmiibed  ;  at  least  two  pints  should 
\m  gtfiiii  daily.  Undenlone  meat 
fmODdocl  intfi  a  pnlp  tn  a  mortar,  or 
iIm  jtiioo  of  raw    meat   may  also   be 

ITbt  remedies  that  are  of  the  greatest 
iirrioo  in  rickL*ts  are  inm  and  cod4iver 
m1^  Um!  former  br;ing  the  more  import- 
1^     They  may  be  given  together — 
H|  ilm^m  of  steel  wine  and  the  siime 
<|BaaCi^  <»f  the  oil  Xmng  taken  three 
ttniei   a   day    iomu^Uately   afUt  food, 
Thtt  insiftlmeot  must  be  continued  for 
■any  months.      An  occasional  dose  of 
iholiarbaiid  soda, or  compound  liquorice 
pmiet^  may  l»e  n(*cessary,  and  if  the 
■     loiifpie  ba  Tiiy  furred  a  small  qu ami ty  of 
B  irey  pou'der  may  sometimes  be  added.    Kassowitz  recommends  the  administra- 
^^^|A  %jt  yti,  of  a  grain  of  phosphorus  daily  either  in  cod-liver  oil  or  oil  of 
^^■llMids,     He  states  that  under  its  iufluencx,^  all  the  symptoms  undergo  rapid 
^^BeGoraiioti.   It  is  of  much  impoitanec  in  preventing  deformity  in  these  cases 
M  y*  allow  the  child  to  walk  or  stand  much,  but  to  let  it  take  exercise  in 
dookvj-pAXinien)  or  hand -chairs,  and  to  support  those  limbs  that  have  a  special 
%MM  Uind,  with  profierly  coustntcted  steel  supports,  which  will  be 
I  of  much  ai«c,  provided  they  are  not  too  heavy,  and  do  not  interfere  with 
lis  let-  Muscles.    Methodical  friction  should  also  be  employed  to 

'Ciwinli^ 
Omabliiatioii  of  Bickota  luid  Scurvy. — Attention  has  been  drawn  by 
Cb(*dk%  and  T.  Barluw,  in  this  country,  and  Moller  and  others 
[  lui*  11.  ^ 
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m  Germany,  to  u  dig^^ase  ixi-cnrriiif^  in  young^  cbiltlren  whrch  is  character 
by  the  following  symptoms  ;  after  a  few  days'  illneag,  Bomewhat  smlden  Bwell- 
ing  tAkes  place,  i?videQtly  in  connexion  with  the  bones,  usually  in  the  luwiT 
extremities,  but  sometimes  also  in  tlie  upper  liwibg.  Of  all  bones  the  femnm 
are  most  freqnently  affect<?d,  but  mi^et  commonly  the  swelling  ia  not  limited  to 
one  bone.  There  is  subcutaneons  oedema,  varyin<(  in  amount.  Acute  tendcsr- 
ne8t§  forms  a  most  prominent  gymptom,  and  the  slightest  movement  eridently 
cBUses  severe  pain.  The  limbs  eonsecjnently  lie  motionlesn,  a  condition  which 
has  been  termed  *' psendo-parHlysis/"  The  swelling  of  the  bone*  is  usoally 
most  marked  near  the  ends  of  the  shafts,  and  in  extreme  rases  tlie  epiphy^fn 
are  fonnd  to  be  separated.  Other  lK>neB  often  become  affected  suljseqiiently 
to  the  first  ap|)earance  of  the  disease.  Thepe  is  nsually  some  elevation  of 
temperature,  but  it  seldom  exceeds  \i\\%>^  F.  Spongy  gums  are  met  with  In 
about  half  the  cases  ;  purpura,  haamaturia,  and  subconjunctival  Inemorrlia^ 
have  also  been  noted.  The  child  8f>on  becomes  extremely  am»mic»  and,  if  not 
properly  treated,  rapidly  emaciates  and  dies. 

The  fatd  ca«es,  when  examined  after  death,  have  shown  that  the  pain  and 
swelling  are  due  to  a  copious  extravasation  of  blood  beneath  i\\M  (>eriogtei«ii 
stripping  it  widely  from  the  bone.  The  disease  has  been  descrilx^l  by  I f erman 
writers  as  "acnte  rickets,"  hut  Barlow,  who  has  carefully  analysed  2:f  ea«em 
states  that  in  three  the  signs  of  rickets  were  ver}-  pmnounccd,  in  eoven 
m<K)erately  well  marked,  in  nine  slight,  and  in  three  al>8<>lutely  wanting.  He 
therefore  oonclndes  that  the  scurvy  is  the  essential  part  of  the  disease,  the 
ricketa  being  more  or  less  accidental,  and  at  most  favouring  the  occurrence  i»f 
the  8ubpL*rioeteal  bcemorrhages.  In  every  ca«e  the  disease  seems  to  have  Ijeen 
the  result  of  improj)er  feeding,  chiefly  an  insufficient  supply  of  milk  in  infttntm 
and  want  of  vegetables  in  older  children.  Barlow  then*fort*  suggests  the  name 
t»f  "  infantile  scurvy  "  for  the  disease.  The  treatment  is  usually  suceesaful  if 
the  disease  be  recognized  in  time.  Milk,  lime-juicei  and  fresh  vegelalilea, 
with  plenty  of  fresh  sir,  soon  relieve  the  symptoms. 


MOLOTIXa   OBSmM.     OBTSOUAJLACtA. 

MolUties  Oaainm  is  a  somewhat  rare  diseaae  characterized  by  softening 
of  the  bones,  Jt  has  l>een  studied  with  much  attention  by  Curling.  Jk^Uji 
Stanley,  Maelntyre,  and  Litsmann  ;  and  it  is  principally  from  their  tabanri 
that  we  are  acquainted  with  the  chief  facts  relating  to  it. 

In  this  disease  the  bones  are  bent^  or  their  shafts  broken  in  various  parti  af 
the  body.  OccBsionally,  though  very  rarely,  only  one  is  fractured ;  but  in  oiber 
cases,  aa  in  TyrreUV,  there  may  be  as  many  m  twenty -two  fractures,  or,  as  in 
Amott's,  thirty-one.  These  fractures  are  unattended  with  anv  attempt  at  the 
formation  of  callus.     The  body  becomes  singularly  and  distr*  -      ^  rt«i 

On  examining  the  bones  after  death  the  periosteum  is  swn  U^  ider 

and  more  vascular  tiian  natural  A  section  of  the  bone  can  readily  be  made 
with  a  knife,  the  iisseoiis  tiasue  feeling  soft  and  gritty  as  it  is  cuL  The  medullary 
eanal  of  a  long  bone  is  increased  in  diameter,  the  spaces  i*f  the  (rancv^loiia 
tiBBiie  art  enlarged  by  coolescenoe«  after  destruction  of  the  bony  tnil»4^:ulfr,  and 
the  compact  (Issue  is  more  spongy  than  natural,  from  widening  of  the  Haversian 
canals.  However  advanced  these  changes  may  l»e,  there  is  always  a  thin 
unaltered  layer  of  compact  bone  immediately  beneath  the  periosteum.    Tli# 
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enlarged  cancellous  spaces  and  Haversian  canals  are  filled  with  an  oilj,  red, 
gramooSy  semi-flnid  substance.  Microscopic  examination  shows,  according  to 
Comil  and  Ranvier,  that  the  fat-cells  of  the  medulla  have  disappeared  to  a 
grait  extent,  their  place  being  occupied  by  small  round  cells,  spindle-cells, 
and  some  flattened  cells.  Haemorrhages  into  the  medullary  substance  are 
oommoD,  and  small  cysts  are  often  met  with.  In  a  case  described  by  Poncet 
the  cyatic  changes  were  so  extensive  as  to  cause  considerable  swellings  of  the 
bones.  In  the  later  stages  the  contents  of  the  medullary  spaces  include  a 
sobstance  resembling  the  splenic  pulp  in  appearance,  and  in  which  crystals  of 
hsmatoidin  may  be  found.  The  trabeculae  of  bone  appear  as  if  they  had  been 
acted  on  by  acid.  The  lime-salts  have  disappeared  from  the  layers  of  bone 
nemreat  the  vessels,  leaving  the  tissue  transparent,  but  still  showing  the  bone- 
oorpofldes  just  as  in  bone  artificially  decalcified.  This  process  gradually 
advances,  and  is  followed  by  absorption  of  the  decalcified  matrix,  while  the 
corpuscles  either  perish  or  mingle  with  the  cells  of  the  altered  medullary 
subfltancc. 

The  term  "  senile  mollities  "  is  sometimes  incon'ectly  applied  to  the  atrophy 
of  old  age.  In  this,  however,  the  enlarged  spaces  are  filled  with  yellow  fat,  and 
not  with  the  characteristic  tissue  just  described. 

In  chemical  composition,  the  diseased  bone  has  been  found  by  Leeson  to  be 
composed  of  lH-7')  parts  of  animal  matter,  29*17  of  phosphate  and  carbonate 
of  lime,  and  52*08  of  water  in  every  hundred  parts. 

The  Causes  of  the  disease  are  obscure.  It  has  been  stated  that  it  is  some- 
times connected  with  a  rheumatic  tendency  ;  as,  in  every  case  recorded,  the 
dTection  has  been  preceded  or  accompanied  by  severe  pains,  resembling  rheu- 
matism. In  some  instances  the  patients  have  been  afi'ected  with  syphilis.  Ic 
most  commonly,  though  not  invariably,  occurs  in  females,  as  pointed  out  by 
Kilian ;  and  in  a  majority  of  cases  it  appears  to  have  a  connexion  with  the 
child-bearing  state.  Among  131  patients  whose  histories  have  been  collected 
by  Litzmann  of  Kiel,  there  were  85  females,  in  whom  the  disease  either 
appeared  during  pregnancy  or  was  modified  in  its  course  by  this  condition. 
Of  the  remaining  46  patients,  35  were  females,  and  11  males.  It  most  gene- 
rally attacks  adults,  having  been  observed  in  few  cases  under  the  age  of  20  ; 
and  it  may  occur  even  at  a  very  advanced  age.  Among  other  conditions  which 
hare  been  supposed  to  take  part  in  the  causation  of  the  disease  are  prolonged 
lacution,  constant  exposure  to  cold  and  damp,  and  insufficient  animal 
food. 

Of  the  various  theories  which  have  been  advanced  to  account  for  the  decal- 
dficmtion  of  the  bones  may  be  mentioned,  the  presence  of  excess  of  phosphoric 
or  lactic  acid,  venous  congestion  of  the  medullary  substance  with  resulting 
exoen  of  carbonic  acid,  and  excessive  excretion  of  lime  salts  in  the  urine. 
Tliere  is  little  evidence,  however,  to  support  any  of  these  hypotheses. 

The  Seat  of  the  Disease,  according  to  Litzmann,  varies  according  as  it 
occurs  within  the  child-bearing  period  or  independently  of  this.  In  85  child- 
bearing  women,  the  whole  skeleton  was  afiected  in  G  cases  only,  and  all  except 
the  bones  of  the  head  in  two  ;  while  in  40  other  cases,  all  parts  of  the  skeleton 
vere  diseased  in  21,  and  all  the  bones  except  those  of  the  head  in  six.  The 
pt:roentage  of  the  occurrence  of  the  disease  in  various  parts  is  shown  in  the 
following  table  : — 
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h:,  pli  ill  I-  ih/jj  n  n\z    **•  olh#r  cj 


Bpinul  Colnmn 
Chert 

Lower  Limb 
ll|>ficr  Limb     . 


In  eliilri-bcaring  women  the  disease  appears  to  have  a  remarkable  predilec- 
tion for  the  pelvis  ;  it  is  prohable,  however,  that  a  careful  examinatioB  of  all 
the  bones  has  not  been  niatk-  in  all  cases. 

State  of  the  Urine. — The  nriue  is  usnallj  abundant  and  pale  m  ooloar ; 
it  tends  to  deposit  a  sediment  which  has  lieen  com(»ared  to  curdled  lutlk.  In 
many  recorded  cases,  it  has  been  found  to  contJiin  large  quantities  of  ph*>s- 
phate  of  lime,  probably  derived  from  the  softenini^  lx»nes,  and  in  one  recorded 
hy  8olly,  a  phosphatic  calculus  was  lodged  in  the  pelvis  of  the  kidney,  Benee* 
Jones  described  in  one  case  the  presence  in  the  urine  of  an  albumenoid  body, 
to  which  he  gave  the  name  of  '*€leutoxide  of  albumen  ; ''  it  has  the  charaetimi 
of  an  alhumose.  It  is  soluble  in  hot  water.  It  is  dit*solved  hy  dilute  nitric 
acid  when  heated,  but  precipitates  again  on  cooling.  Virchow  1ms  desi^riljed 
a  similar  Kab8t«nce  in  the  affected  bones. 

Symptoma. — These  are,  in  the  early  stages,  extremely  obscure  and  insidious* 
The  patient  complains,  in  the  first  instance,  of  wandering  pains  about  the 
limbH  and  trunk  which  assume  usually  a  Hieumatic  charneter,  though  they 
have  been  observed  to  be  of  a  much  more  severe,  [)en<istent,  and  inti-actable 
nature  than  those  that  occur  in  any  form  of  rheumatt8tiK  Tlie  patient  lK.*€0tn6i 
dt^bilituted,  unfitted  for  exertion,  and  emaciated,  spontaneous  fracture  now 
occure  in  some  bones  under  the  influence  of  the  most  trivial  cause* ;  othefB 
Income  bent,  and  the  body  consequently  greatly  nrisshapen  and  distorted. 
The  deformity  of  the  pelvis  is  a  frequent  caus<?  of  difhcult  lalx^ur,  *  '  .-s* 

fiitating  Oa^iruau  section,  or  Form's  oi>uration.     The  acetabula  \i- 

nmted  by  the  weight  of  the  body  pressing  on  the  heads  of  the  fcniom  ;  thus 
the  oblique  diameten?  are  diminished,  while  the  pubes  is  carried  forward^  the 
horizontal  rami  often  coming  nearly  in  contact.  If  the  patient  is  not  preg- 
nant, menstruation  remains  regular  in  most  cases.  Death  asoally  reealU  from 
gem-ral  exhaustion,  after  a  period  varying  from  two  toaix  years. 

Bi&gnoaia* — The  ilijigoosis  of  this  affection  has  to  Ik»  made  in  the  early 
stages  from  rhmmaiimtu  This  is  not  always  ea<*y,  and,  indeed,  iii  at  Hrrt 
impossible  ;  but  after  a  time,  when  the  peculiar  phosphatic  condition  of  the 
tirine  and  the  fragility  or  jlistortions  of  the  osseous  system  mauife^t  themselvei, 
the  true  natui'e  of  the  affection  becomes  appirent.  With  rUktd*  it  cannol 
posH)  bly  lie  confounded,  an  rickets  is  a  di^ea^e  of  diildhood,  and  oeteomalaeia 
IS  pi;culiar  tti  adult  or  advanced  life. 

Treatment* — With  r^^ard  to  treatment,  but  little  can  be  done  :  tlie  ad- 
ministration of  tonics,  and  a  general  supfK)rting  plan  of  treatment,  may  arrett 
for  a  time  the  progrf-fs  of  this  terrible  affection  :  but  when  once  it  is  declared, 
it  QBiially  prpgresees  fVom  bad  to  worse,  and  at  last  deetroys  the  patiait 
Opiates  may  be  employed  to  allay  the  pain,  and  in  Maclntyre*s  caae  eoiise 
tem|>orar\'  advantage  npj)eared  to  result  from  the  administration  of  alnm  ;  bat 
no  remedy  lias  appeared  to  1^  of  any  real  advantage  in  this  complaint*    Casce 
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have  hoirever  been  recorded  in  which,  after  very  extensive  softening  of  the 
bones,  complete  recovery  has  taken  place. 

The  cloee  relation  of  the  disease  to  pregnancy,  and  its  rapid  increase  with 
recarring  gestations,  has  suggested  the  production  of  an  artificial  menopause  as 
a  possible  means  of  relief  or  cure.  For  this  purpose  removal  of  the  ovaries 
has  been  practised  by  Fehling  of  Basel  and  Trizzi  of  Milan,  apparently  with 
considerable  success. 

OBTSrCIB    DXFORMANS. 

In  1876y  Paget  read  a  paper  before  the  Royal  Medical  and  Chirurgical 
Society  of  London  on  five  cases  of  a  general  disease  of  the  bones  to  which 
he  gave  the  name  of  oataitia  deformana.  Since  that  time  a  considerable 
Dumber  of  cases  have  been  recorded  in  this  country  and  in  France,  which  have 
more  or  less  closely  agreed  with  Paget's  original  description. 

The  Canaea  of  the  disease  are  obscure.  It  most  commonly  commences 
about  the  age  of  fifty,  and  appears  to  aflPect  the  two  sexes  about  equally  ;  for, 
akhongfa  of  23  cases  observed  by  Paget  only  6  were  females,  of  43  cases  collected 
by  Thibierge  21  were  males  and  22  females. 

The  disease  appears  to  have  no  connexion  with  syphilis,  but  in  some  cases 
there  has  been  a  history  of  gout  or  rheumatism.  Except  perhaps  in  one 
instance  there  has  been  no  evidence  of  hereditary  influence.  In  some  few 
cases  an  injury  to  a  bone  lias  preceded  the  development  of  the  disease. 

Vjmpioma. — The  most  marked  feature  of  osteitis  deformans  is  a  gradual 
enlargement  and  deformity  of  certain  parts  of  the  skeleton.  The  disease  runs 
an  extremely  long  course,  lasting  even  as  long  as  twenty  years  without  affecting 
the  general  health  to  any  appreciable  degree.  ^'  The  disease  affects  most  frequently 
the  long  bones  of  the  lower  extremities  and  the  skull,  and  is  usually  sym- 
metrical. The  bones  enlarge  and  soften,  and  those  bearing  weight  yield  and 
become  unnaturally  curved.  The  spine  may  sink  and  seem  to  shorten  with 
increased  dorsal  and  lumbar  curves  ;  the  pelvis  may  become  wide  ;  the  necks 
of  the  femora  may  become  nearly  horizontal,  but  the  limbs,  however  misshapen, 
remain  strong,  and  fit  to  support  the  trunk."  The  bones  chiefly  affected  are 
the  tilMse,  femora  and  clavicles,  and  those  of  the  vault  of  the  skull  and  the  spine, 
bat  the  enlargement  is  first  noticed  in  one  or  both  tibiae.  The  bones  of  the 
upper  limbs,  with  the  exception  of  the  clavicles,  are  rarely  affected  in  so  mark<^ 
i  degree  as  those  of  the  lower  limbs.  More  or  less  pain  is  a  common  symptom  ; 
it  if  generally  most  marked  in  the  early  stages,  and  being  situated  in  the  bones 
it  is  thonght  to  be  rheumatic.    The  pain  is  not  usually  worse  at  night. 

In  fonr  of  Paget's  cases  the  patient  gradually  became  blind  ;  in  one  from 
choroiditis  and  in  three  from  retinal  haemorrhages.  Hutchinson  has  also 
leoorded  a  case  in  which  choroiditis  was  present. 

Faihology. — The  bones  examined  after  death  show  changes  evidently  of  ati 
inflammatory  character.  The  skull  is  uniformly  thickened,  but  in  the  long 
boDca  the  compact  tissue  is  chiefly  affected.  The  thin  layer  of  compact  bone 
OQ  the  articular  surface  is  thickened  and  encroaches  on  the  cancellous  tissue. 
The  thickened  bone  is  soft  and  spongy,  its  substance  is  very  vascular,  and  its 
nrfiKse  is  grooved  with  lines  for  the  vessels  of  the  periosteum.  Neither  the 
periosteam  nor  the  medulla  presents  any  marked  change. 

Mk^oecopic  examination  of  one  of  Paget's  cases  by  Butlin  confirmed  the 
<^Dion  that  the  disease  is  inflammatory.    He  says  :  *'  The  whole  microscopic 
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architecture  of  the  bone  bad  been  altered  ;  the  Rtructure  appealed  U*  have  baeil 
almost  entirely  removed  and  laid  down  afresh  on  a  different  plan  and  in  • 
larger  mould ,*'  The  enlarged  Haversian  canals  contained  a  tissue  clciselj 
resembling:  that  found  in  ordinarj'  rarefying  osteitis,  but  more  fibrillar  audcon* 
tfiining  fewer  cellp.  In  some  of  the  ranals  the  process  of  destruction  wtin 
evidently  progre8siiif;»  Ifowship^s  lacunar  with  osteoclaats  (p.  ^o9)  being  seen, 
while  in  other  parts  new  bone  was  being  formed  by  osteoclasts,  Sharkey 
found  similar  changes  and  noted  an  irregularity  in  the  arraugemem  of  the 
bone  corpuscles  and  shrinking  of  the  lacuna\ 

In  three  of  Paget 's  first  ease**  8arcomata  of  bone  appeared  late  in  life  ;  and 
of  a  total  of  HI  deaths,  collected  by  Tbihierge,  10  occiured  from  malignant 
disease,  affecting  amongst  other  parts,  the  dura  mater,  lung,  cerebellam, 
humerus  and  radius. 

No  Treatment  seems  to  be  of  any  use. 


ACROMXQAI^Y. 


Acromegaly  is  a  rare  disease  chiefly  characterized  by  symmetrical  enlarge- 
ment of  certain  piarts  of  the  skeleton^  notably  of  the  band»,  the  feet  and  the 
faoe.  It  was  first  described  as  a  distinct  affection  by  Pierre  Marie  in  1885. 
who  founded  hi^  description  on  two  typical  cas^^^s  in  the  Salp^trivrt*  Hcispitat 
Ca^es  presenting  similar  symptoms  had  previously  l>een  recorded,  and  since  tht 
publication  of  Marie's  monograph  a  considerable  number  of  cases  have  been 
met  with  in  this  country  and  elsewhere*  In  Souza-Leite's  thesis,  pnblislied  in 
1890,  details  of  thirty -eight  cases  are  given. 

The  Gaoseft  of  acromegaly  are  obscnre.  The  disease  affects  both  sexes,  but 
women  appear  to  be  more  liable  to  it  tlnin  men.  It  ujsually  commences  liL*twecii 
the  ages  of  20  and  26.  There  is  no  eddence  to  show  that  syphilis  stiuids  In 
any  causal  relation  to  the  affection,  nor  does  it  appear  clear  that  the  rehuion  to 
goat  and  rheumatism  is  more  tlian  an  accidental  one. 

Symptoms. — The  most  obvious  symptoms  of  acromegaly  are  the  enlarge- 
ments of  the  hands  and  feet,  and  of  the  face.  The  enlargement  of  the  kandi 
takes  place  without  appreciable  alteration  of  form,  except  that  the  widili 
and  thicknefla  are  more  increased  than  the  length,  so  that  the  term  "battledonr 
hands  *'  has  been  applied  to  them  by  >Iarie.  There  is  no  swelling  or  axlenia* 
the  soft  parts  being  merely  increased  in  proportion  to  the  bones,  so  that  the 
bands  come  to  resemble  those  of  a  giant.  The  arms  and  forearms  are  oaoally 
not  enlarged,  and  in  ciises  where  some  hypertrophy  of  thes^.^  parts  was  noted  it 
was  not  in  proportion  to  that  of  the  hands.  The  feet  ant  affecUHl  atmilarljr  U> 
the  hands,  the  enlargement  not  extending  above  the  ankles.  The  cratitiilii 
ia  mrely  much  affected,  but  there  may  be  some  increase  m  its  antero-poeltfior 
diameter.  The  alteration  in  tlie  face  is  the  most  striking  featnre,  and  the 
patient  may  be  (juite  unnH^ognimble  by  his  friendi^  It  beoonm  grmtif  in- 
creased in  length  and  oval  in  form^  the  enlargement  affeeUog  chief! j  the 
sapraciliary  ridges»  the  margins  of  the  orbits,  the  nose,  tim  malttr  bonet  «od« 
mora  than  all,  the  lower  jaw.  The  at:)!!  parts  of  the  face  geoeralljr  are 
thickened:  the  lower  lip  is  much  enlarged  and  the  chin  prominent.  There  b 
marked  curvature  of  the  spine  in  tlie  cervical  and  dorsal  regions  so  that  the  bend 
IS  thrown  forwanls.  The  sternum  is  prominent  and  the  clavicles  and  ribe 
enlarged.  In  a  large  numl>er  of  recorded  eases  the  thyroid  gland  has  licen 
diminished  in  si2e  ;  in  some  it  appeared  to  be  normal,  and  in  a  few  ijifltanee« 
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hjpertrophied.  The  speech  is  often  slow,  and  the  voice  deep  and  harsh. 
Amongst  the  symptoms  of  which  the  patients  complain  may  be  mentioned 
headache  and  severe  aching  pains  in  the  limbs  with  general  debility  and 
defneuion ;  the  appetite  may  be  increased^  and  excessive  thirst  has  been 
a  troableaome  symptom  in  some  cases.  According  to  Marie  the  onset  of  the 
disease  in  females  is  often  accompanied  by  amenorrhoea. 

BiAgiioaia. — Acromegaly  is  easily  distinguished  from  myxcedema  by  the 
fact  that  in  the  latter  affection  the  swelling  is  limited  to  the  sofl  parts.  The 
principal  differences  between  acromegaly  and  osteitis  deformans  are,  according 
to  Karie,  that  in  the  former  the  face,  and  in  the  latter  the  cranium  is  chiefly 
enlarged  ;  in  acromegaly  the  general  oatline  of  the  face  is  oval,  in  osteitis 
deformans  triangnlar ;  in  acromegaly  the  hands  and  feet  are  chiefly  affected 
and  the  bones  are  merely  enlarged,  whereas  in  osteitis  deformans  the  long  bonet 
ire  chiefly  affected  and  become  remarkably  deformed ;  acromegaly  usually 
occors  before  85,  osteitis  deformans  after  40.  A  remarkable  condition  has 
been  described  by  Marie  under  the  name  of  "  hypertrophic  pulmonary  osteo- 
uthropathy,*'  in  which  enlargement  of  the  bones  and  joints  occurs  as  the 
result  of  chronic  pulmonary  disease.  In  this  affection  the  enlargement  of  the 
hands  affects  chiefly  the  wrist  and  Angers,  the  extremities  of  the  latter  being 
bnlboDB.  Marie  has  also  pointed  out  the  features  which  distinguish  acromegaly 
from  a  rare  affection  of  the  bones  of  the  face,  flrst  described  by  Yirchow  under 
the  name  of  leoniiam  ossea.  It  seems  hardly  likely  that  the  two  diseases  can 
be  mistaken.  Leontiasis  ossea  is  characterize  by  great  and  irregular  enlarge- 
ment of  the  &ce  and  bones,  the  two  upper  jaws  being  as  a  rule  first  affected. 
Wiisffti  of  bone  project  externally  and  also  fill  the  antra  and  block  the  nose. 
The  affection  very  slowly  spreads  to  the  other  bones  of  the  face  and  even  to 
those  of  the  cranium.  The  new  bone  is  spongy  in  structure.  In  the  few 
recorded  cases  the  disease  has  begun  in  early  life,  but  nothing  definite  is  known 
as  to  its  causation. 

Fathological  Anatomy. — ^The  most  remarkable  condition  which  has  been 
met  with  in  the  post-mortem  examination  of  cases  of  acromegaly  is  enlarge- 
ment of  the  pituitary  body.  In  seven  autopsies  collected  by  Souza-Leite  this 
ooodition  was  constantly  present,  but  in  more  than  one  of  the  fatal  cases  in  this 
ooontrj  the  pituitary  body  appeared  normal.  In  one  case  the  gland  was  as 
krge  as  a  hen's  egg,  and  in  another  it  pressed  upon  the  optic  commissure  and 
aenres,  cansing  optic  neuritis  and  blindness.  The  enlargement  appears  to 
tflfect  the  anterior  lobe  of  the  gland,  and  in  a  case  examined  by  Marie  and 
Maiinesoo,  these  observers  found  true  hypertrophy  of  the  glandular  tissue, 
asMciated  with  degenerative  changes  and  fibrous  overgrowth.  In  Godlee's 
case  the  enlargement  affected  only  the  right  half  of  the  anterior  lobe  ;  the 
misroscopic  appearances  differed  from  those  of  the  normal  gland  in  an  irregu- 
Isrity  of  the  gland  tubes  and  the  cells  lining  them.  Atrophy  of  the  thyroid, 
iderosis  of  the  sympathetic  ganglia  and  persistence  of  the  thymus  are  among 
the  other  conditions  which  have  been  met  with.  The  enlargement  of  the 
bones  is  apparently  the  result  of  a  new  formation  of  spong}'  osseous  tissue  and 
if  associated  with  some  rarefaction  of  the  whole  bone. 

The  only  Tieatmant  which  has  hitherto  been  adopted  is  purely  sympto- 
flMtic.  The  headache,  which  may  be  the  most  troublesome  symptom,  has  been 
relieved  by  antipyrin. 
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TUMOURS    OF    BONE. 


Exostosis. — By  exostoBis  is  meant  the  ^jwth  of  a  bony  tumour  from  mm^ 
of  the  osseous  stnictares  of  the  body.  The  caaseg  that  immediately  grive  rise 
to  this  disease  are  usually  extremely  obscure.  There  can  be  no  doubt  that  in 
some  instances  it  is  hereditary  ;  but,  in  general,  it  occui's  without  any 
appreciable  exciting  cause.  It  is  met  with  chiefly  in  the  youug,  detrelopiiig 
about  the  age  of  puberty.  Exostosis  appears  to  uriginate  in  two  waya  ; 
either  primarily  formed  as  true  bone  developing  from  periosteum,  or  being  the 
result  of  the  ossification  of  a  chondroma. 

Exostoses  arc  of  two  kinds — the  one  hard  and  compact,  the  other  softer  and 
more  spongy.  The  hard,  or  Ivory  ExoBtosii,  is  rarely  multiple.  It  is 
developed  from  fibrous  tissue,  but  in  stractunj  diflers  both  in  ap{>earance  and 
com  position  from  normal  bone.  It  is  extremely  compact  and  white,  haWng  a 
section  closely  resembling  that  of  ivory,  but  possessing  a  true  bony  stroctuns. 
Haversian  canaU,  lacunae,  and  lamell®.  In  chemical  composition,  it  is  fotuid 
to  differ  from  healthy  bone  in  containing  moiT  of  the  phosphate  and  less 
the  carbonate  of  lime,  and  also  in  the  proportion  of  organic  matter  being 
smaller.  This  kind  of  exosti«is  grows  principally  from  the  fiat  bmea  and 
lower  jaw,  and,  as  it  is  generally  of  small  size,  seldom  pnxluces  much  m* 
convenience,  unless  it  compresses  important  parts.  Thus,  Cloquct  relates  the 
case  of  a  tumour  of  this  kind  growing  from  the  pubic  bone»  and  perforating 
the  bladder  ;  and  it  is  occasionally  found  to  project  into  the  orbit,  or  from 
the  inner  table  of  the  skull,  up«m  the  brain.  When  an  i?nry  t-xostmi**  ii* 
left  to  itfielf,  it  may  become  sttUionary  after  a  time.  In  some  iustniK'es  it  hai» 
been  known  to  necrose,  and  to  slough  away,  as  it  were,  from  the  parts  in 
which  it  has  been  situated.  Of  this  termination  Hilton  and  Boyer  have  reliitad 
Instancies. 

The  Spongj  or  C&ncelloiLa  Xxostoses  grow  more  rapidly,  uhvn  atUiiii  a 
considerahle  siz*.%  and  are  not  unfuiniiionly  multiple.  When  niultiph.*,  iimj 
may  be  symmetrical  in  their  aiTangement,  and  they  are  occasionally  heredttaiy 
through  several  generations.  Exostoses  of  this  form  are  developed  frooi 
cartilagB.  They  commence  almost  invariably  at  the  line  of  junction  of  ui 
epiphysis  with  the  shaft,  and  usually  befr»re  puberty.  When  they  tkpftm 
at  a  later  period  it  has  been  suggest^  that  thoy  arise  from  a  portion  o#  tbe 
Oftrtj'lege  of  the  epiphysis  that  has  escaped  ossi filiation.  When  growing  ^knej 
are  covered  with  a  thin  layer  of  coirtilage,  but  siiould  this  become  completdjr 
ossified,  growth  ceases  and  tlie  tumour  remains  stationary.  They  aite  thxm 
composed  of  a  thin  layer  of  oompac^^t  tissue  surrounding  ordinary  cancaUocn 
bone  ;  opposite  the  buie  of  the  tumour  the  normal  comjjact  tissue  is  w%XkU 
ing,  so  that  the  c*ancellous  ti!^sue  of  the  tumour  is  cuntinuous  with  thit 
of  the  Ijone  from  which  it  is  growing.  The  exostoses  of  young  subject*  tixm 
frequently  cease  to  incre4ise  when  general  gro^^  comes  to  an  en(L  Ttiose 
commencing  after  that  time  show^  more  continuous  growth,  and  mors  m^gonUy 
require  surgical  interference.  Spongy  exostoses  art*  usually  pedonoiiltftfd ; 
Lhey  are  irregularly  lobulated  on  the  surface,  sometimes  resemUtng  the  heitl 
of  II  oaaliflower.  A  bunsii  not  unfrequently  deveio|Js  in  the  ^upr«r8cial  tiisiiw 
covering  them* 

Their  most  common  seats  are  tlie  lower  end  of  the  f«mur,  tuc  upper  end  of 
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the  tibia,  and  the  upper  end  of  the  liumerus.     Their  structure  has  been 
deacribed  and  figured  with  Tumours  (Vol.  L,  p.  1025). 

The  Symptoms  of  exostosis  are  simply  those  produced  by  a  hard  and 
ilowly  growing  tumour,  connected  with  a  bone  and  pushing  forwards  the  soft 
parts  covering  it.  In  many  cases  it  produces  serious  inconvenience  by  its 
prearare,  either  upon  neighbouring  organs  or  mucous  canals  ;  or  it  may  occa- 
noQ  ulceration  of  the  skin  lying  above  it.  In  some  cases,  the  presence  of  an 
exostods  may  be  connected  with  an  arrest  of  development  of  the  bone  from 
which  it  springs.  Thus  I  have  seen  the  lower  third  of  the  ulna  completely 
•rrerted  in  its  development  by  the  formation  of  an  exostosis  at  the  lower  part 
of  the  middle  third,  the  bone  being  permanently  shortened  and  dwarfed  below 
this  point. 

Trmhnenf. — If  an  exostosis  be  so  situated  as  to  occasion  inconvenience  or 
deformity,  it  will  be  necessary  to  remove  it ;  and  as  it  is  a  local  disease,  there 
ii  no  fear  of  its  return,  provided  this  be  fully  done.  If,  however,  the  whole  of 
it  be  not  taken  away,  it  may  grow  again.  The  removal  of  these  tumours  is 
best  effected  with  a  Hey's  saw,  or  cutting  forceps,  or  a  chisel  and  maUet.  In 
tome  ntnations,  as  when  close  upon  joints,  or  springing  from  the  cervical 
TertebrsBy  they  cannot  be  interfered  with  ;  and  in  other  cases,  as  occasionally 
happens  in  the  neighbourhood  of  the  orbit,  their  density  and  hardness  may  be 
each  that  the  saw  can  scarcely  work  its  way  through  them. 

The  Spongy  Ezostosui  of  the  TTngoal  Phalanx  of  the  Great  Toe 
it  of  such  frefjuent  occurrence  as  to  deserve  special  attention.  It  springs  from 
the  npper  snrface  of  the  phalanx,  near  its  anterior  extremity,  pushing  the  nail 
opwards  and  backwards.  It  may  reach  the  size  of  half  a  cheiTy  and  project 
beyond  the  nail,  gi>ing  rise  to  great  pain  and  inconvenience  in  walking.  The 
only  treatment  is  complete  removal  of  the  growth  with  the  cartilage  covering 
it  from  which  it  grows,  as  if  any  of  this  be  left  behind,  the  tumour  will  recur. 
The  removal  is  thus  eflTected.  The  toe  must  be  made  bloodless  by  Esraarch's 
method.  The  nail  is  then  removed  in  order  to  expose  the  growth  thoroughly. 
i  circular  incision  is  then  made  round  the  tumour  to  the  bone,  and  the  base 
ii  cot  through  with  a  gouge  or  chisel.  The  tumour  should  then  be  carefully 
eiamined,  and  if  it  appears  that  any  of  the  cartilage  covering  it  has  been  left 
behind,  this  should  be  cut  away  with  a  gouge. 

CH05DB03fATA  OR  CARTILAGINOUS  TuMOURS  OF  BoNE  are  oftcu  met  with. 
These  have  already  been  described  when  speaking  of  enchondroma  and  its 
pathology  (Vol.  I.  p.  1022,),  and  need  not,  consequently,  be  more  than  alluded 
to  here.  They  usually  re<iuire  resection  or  amputation  of  the  aflTected  bone, 
iooording  to  the  attachment  and  size  of  the  growth. 

Fibroma  of  I^one. — Fibromata  are  not  common  in  bone  ;  when  they  do 
oocor  they  spring  from  the  periosteum.  The  situation  in  which  they  are  most 
frequently  met  with  is  the  base  of  ihe  skull,  from  which  they  project  down- 
vaitlfl  into  the  pharynx  and  posterior  nares,  forming  the  disease  known  as 
ibroos  polypus  of  the  nose  (see  Diseases  of  the  Nose).  They  are  also  occa- 
■onaliy  met  with  in  connexion  with  the  jaws. 

Ctotic  Tumours  of  Bone  are  extremely  rare,  if  we  exclude  those  met  with 
in  the  jaws,  which  arise  in  connexion  with  the  teeth,  and  those  in  which  the 
cjita  are  merely  an  accidental  formation  in  a  solid  tumour.  The  cystic 
tofflonrs  describe  by  the  older  writers  under  the  name  of  Spi/ia  Ventvsa  are 
ilways  sarcomatous  growths  in  which  cysts  have  developed. 
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Nclabon  describes  aiuiple  cynts  of  bone  contaiuiiiif  tt  clear  or  reddish  geroim 
ftnid,  and  lined  with  a  smooth  menibraue  having  the  appearance  of  a  serous 
membrane,  as  being  occasionally  met  with  in  tlie  \mi^  bone«.  lie  states  that 
the  cyBtfl  may  be  unikicular  or  mattilocuhir.  ftc  tlescritics  but  one  oftse  m 
having  come  under  his  ubaervatioru  The  tumour  oceupiixl  tht*  furuur,  from 
the  trwhant>er  to  one  incli  from  the  coud)  les,  expanding  r.bc  whole  shaft  to  u 
pieat  8ize,  It  was  composed  of  an  a^gloniemtion  of  cyst*,  mc^stly  «l>out  tlie 
size  of  a  walnut,  and  separated  from  eaeb  other  by  bony  septa.  The  cysto 
were  filled  with  rtnidish  serum.  lie  states  that  two  ^limilar  tamoura  have  be«ii 
reeordt^I,  one  by  Breschet  ami  one  by  Ti*avere. 

The  chief  symptom  is  a  slow  and  almost  painless  enlargement  of  the  affected 
bone,  forming  a  Ruiooth,  round  or  oval  growth.  The  skin  covering  it  is  of 
normal  colour.  When  a  certain  size  has  Ix'cu  attained,  bo  that  the  ahcll  of 
bone  is  expanded  into  a  very  thiu  lamelkt  and  before  it  is  perforated,  pressure 
on  the  tumour  occasions  a  peculiar  eiiickHng  or  rustling  noiae,  like  that  pro- 
duced by  pressing  together  a  broken  egg- 
shell^ or  the  crackling  of  tin-foil.  Under 
this,  the  elasticity  or  en^n  semi-fluctuation 
of  the  tumour  may  be  felt*  The  fluctua- 
tion is  particularly  marked  after  a  time, 
when  the  osseous  envelope  liaH  hK**>me  gtill 
more  expanded,  or  i  '>lly 

alisorbed.    When  thr  i  mcs 

very  thin^  spontaneous  fb^uro  may  UJb? 
place- 
Cysts  of  the  jaws  will  be  mons  fully 
des^crib^d  with  the  di incases  of  thoeo  pvtft. 
TreatmesLt* — When  the  tumour  is  veij 
lorge^  removal  of  the  aflfected  bone  may  be 
ueoeflsary,  but  if  it  be  of  moderate  aize«  00 
as  not  to  have  materially  affected  the 
integrity  of  tlie  bune,  it  may  Httifice  Ut 
rem<jve  one  side  of  the  wall  of  the  cyst 
by  the  trephine  or  by  excision,  and  then  the  cavity  may  Ijc  ollowud  lo 
granulate,  and  its  walls  to  contract.  This  plan  has  proved  especially  snootts^ 
ful  in  mm^  of  the  cys^tic  tuniotjrs  of  the  lower  jaw  ;  and  I  have  practiied  ii 
with  success  in  a  small  cyst  forming  in  the  outer  c^mdjle  of  the  homerna. 

HviJATiDS.^Hydatid  di^ase  of  bone  is  rare.  Forty-nine  caaos  w«pa  ool* 
lected  by  (langolphe  in  1886,  and  Targett  has  i*ef^ntly  incnMwcd  the  rnunber 
to  seventy -six.  Of  14  specimens  in  the  London  Museums,  Targett  finda  ituii 
in  8  the  femur  or  tibia  is  atfected,  in  2  the  pelvis,  and  in  4  the  spine.  Tho 
diiBaae  b^ins  in  the  cana^llous  tissue,  and  causes  graduul  id  finally 

perforation  of  the  bone.     In  the  early  stfiges  the  c^ino  ^a  found 

infiltrated  with  small  cysts  ;  the  growth  of  the  puniaitc  takmg  place  by  bud* 
ding  from  the  out^sr  surface  of  the  piirent  cyst,  and  not  within  it  as  is  uaoalfy 
the  caae.  Suppuration,  necrosis,  and  spontaneous  fracture  are  oooaaiooal 
results  of  the  disease  ;  and  when  the  articular  end  of  a  long  bone  is  affi 
the  ni*ighlxturing  joint  may  be  invaded.  The  disease  i**  likely  to  be 
for  a  central  sarcoma  or  for  otiteitiH  and  tiecrosis  from  oUier  cauioa.  TI10 
Treatment  must  depend  itn  the  situation  and  extent  of  the  diteasiSp  and  id  the 
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cue  of  the  long  bones  the  Surgeon  must  consider  the  possibility  of  removing  the 
dneased  part  of  the  bone  by  gouging  or  excision  before  resorting  to  amputation. 

Babookata  of  Bone — Pkihary  Malignant  Tumours  of  Bone.— Car- 
dnoma  never  occurs  primarily  in  bone  ;  the  tumours  formerly  classed  as 
primary  encephaloid  or  scirrhous  cancer  of  bone,  osteo-cancer,  osteo-cepbaloma, 
&C.,  all  belong  to  the  class  of  sarcomata.  Carcinoma  only  attacks  bone  as  a 
lecondaiy  growth,  or  by  extension  from  a  primary  growth  commencing  in  the 
epithelium  of  a  gland,  of  the  skin,  or  of  a  mucous  membrane. 

Our  knowledge  of  sarcoma  of  bone  has  been  greatly  increased  by  the  inves- 
tigations of  Gross  of  Philadelphia  and  Butlin  of  London.  For  the  purpose 
of  claasification,  sarcomata  of  bone  are  divided,  first  into  central^  springing 
from  the  cancellous  tissue  or  the  medullary  canal,  bhA  periosteal^  subperiosteal 
(ftptr^heraly  arising  on  the  surface  of  the  compact  bone  ;  secondly,  they  are 
fobdivided  according  to  the  structure  of  the  growth,  into  spindle-celledy  round- 
ft!Mf  mixed  spindle-  and  round-celled^  and  myeloid.  Gross  makes  a  separate 
division  for  osteoid  or  ossifying  sarcoma,  and  separates  cartilaginous  tumours 
(Qtireljy  placing  them  in  another  group.  Butlin  classes  ossifying  sarcomata 
lod  chondro-sarcomata,  according  to  the  form  of  the  cells  (spindle,  round,  or 


Fig.  528.— Microscopic  Characters  of 
the  •"  •     •  •  "^ 


ng.  537.— OMifying  Hpindle-celled  Sarcoma  Tumour  the  Tumour  in  its  second  Recur- 

sprini^ng  from  the  Scapula.  rcncp.       Multinucleated  Myeloid 

CellK. 


mixed,)  met  with  in  the  growing  margin  of  the  tumour.  The  microscopic 
rtrocture  of  these  various  forms  of  sarcoma  has  already  been  described  in  the 
Chapter  on  Tumours  (Vol.  I.  p.  1037).  Gross  gives  the  following  as  the 
rrfitive  frttjuency  of  the  different  forms  of  sarcoma  among  the  1G5  cases 
ifla-ting  the  long  bones  which  formed  the  basis  of  his  paper  :  central  myeloid 
nrcoma,  70  ;  periosteal  ossifying  sarcoma,  45  ;  central  spindle-celled  sarcoma, 
K» ;  periosteal  round-celled  sarcoma,  13  ;  central  round-celled  sarcoma,  12  ; 
periosteal  spindle-celled  sarcoma,  9.  Of  all  forms  of  sarcoma,  out  of 
14H  cases,  87  occurred  in  males  and  62  in  females;  and  of  147  in  which 
tile  age  was  ascertained,  110  occurred  before  30.  The  central  spindle-celled 
ttfcoma  was  the  only  form  that  Gross  found  to  occur  more  frequently  after 
30  than  before.  In  shimt  half  the  cases  the  disease  was  attributed  to  injury. 
Hie  various  long  bones  were  affected  in  the  following  order  :  femur,  67  ;  tibia, 
46;  humerus,  25  ;  fibula,  13  ;  ulna,  7  ;  radius,  6  ;  ulna  and  radius,  1.  The 
fellowing  table,  showing  the  malignancy  of  the  various  forms  of  sarcoma 
affecting  the  long  bones,  is  so  important  that  I  reproduce  it  entire. 
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When  iDternal  organs  l)ecome  affected,  the  secondary  growtlis  will 
generally  l»c  found  in  the  king,  and  liometimes  t\\m  in  the  liver  and  othiT 
viscera.  The  secondary  tumoure,  ixs  a  rule,  reproduce  the  s|)«'cij4l  fcjitun***  oj 
the  primary,  such  as  ossification,  calcification,  development  of  curt! Inge,  &c 
(Fi^^  5t>8). 

In  Central  Saxcoma  of  Bone  the  tumour  springs  from  the  cancellous  tiMoe 

or  the  medullary  canal.  It  is  QftmiUy 
8ituated  at  or  about  one  aiticular  end, 
expanding  tlie  bone,  nntil  in  man 
caacs  a  thin  shell  only  i^  left  surrunnd 
ing  the  mass.  The  symptoms  may 
first  closely  resiemble  those  of  cbronii 
periostitis  and  osteitis,  or  al^acetfi  ol 
bone,  the  only  means  of  diagnosis  Bome- 
times  being  the  application  of  a  tre- 
phine. In  most  cases,  howevtr,  thi 
pain  is  not  so  sevire  as  in  chronic  in* 
flaramatory  affections.  However  eiien- 
sively  the  articular  end  of  the  \ytmt 
may  Iw  destroyed  by  the  tumonr,  the 
cartilage  of  the  neighbouring  joiJi^ 
never  becomes  implicated.  The  close 
pn»ximity  of  the  tumonr  to  the  joint 
may  lead  t**  the  di!«cais<'  l)eing  v. 
for  tuberculous  diseaR-  of  the 
tion,  a;s  I  have  more  than  once 
happen  in  myeloid  sarcoma  of  the  lower  end  of  the  femur.  The  cartibge^  ho^ 
ever,  being  undestroyed,  there  is  in  these  cases  usually  a  considerably  frreeler 
degree  of  movement  than  ispossilile  in  tulx^rculouii  disease,  f' 
ong  as  the  disease  is  confined  within  the  walls  of  bone,  develu] 
shows  but  little  tendency  to  infect  the  system,  but  when  once  it  extends  t^vuni) 
and  implied es  the  soft  pHrt*»  the  danger  becomes  greatly  tDcrctt«cd,  8p4>nuioc^ 
ouB  fracture  is  not  uncommon.  Central  sarcomata  arc  of  fonr  kinds,  myeloid 
or  giant-celled,  spindle-oelled,  round-celled,  and  mixed  spindle-  and  rojud- 
celled-  These  are  further  modified  by  \\w  furmatitm  of  cvsts,  calcification, 
ossification,  and  the  development  of  cartilage.  Kighty-one  cases  collected  by 
Bntlin  showed  the  following  structure  :    n>uad*celled  22,  of  which  T 
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•imple,  1  calcified,  3  oesifying,  and  1  fibroid  ;  spindle-celled  19,  of  which  15 
were  simple,  2  developing  cartilage,  and  2  calcified  ;  mixed-celled  22,  of  which 
18  were  simple,  8  oasifying,  and  1  calcified  ;  and  myeloid  17,  of  which  14  were 
Hiraple,  and  3  contained  bony  spicula.    According  to  Gross,  if  the  long  bones 


iV  :^.— Oiantrcll  from  Myeloid 
Sftrcoiiia. 


Fig.  531,— Fusifonii  and  oat-sbuped  CellH 
from  Myeloid  Tumour. 


only  be  considered,  myeloid  tumours  form  a  much  larger  proportion  than  in 
Butlin*8  table. 

All  the  central  sarcomata,  except  the  myeloid,  tend  to  diffuse  themselves 
viddy  throogh  the  medullary  canal ;  the  myeloid  tumour  often  rcmains 
UtienUy  sharply  limited  to  the  articular  end 
of  the  bone  in  which  it  commenced,  and 
oiy  even  be  shut  off  from  the  medullary 
euud  by  a  dense  plate  of  new  bone.  As  a 
ceDtnJ  sarcoma  grows,  the  bone  becomes 
**  expanded  **  by  it  till  a  mere  shell,  often 
deScieot  in  parts,  is  left.  If  the  tumour  be 
very  soft  or  contain  cysts,  this  may  in 
ptrts  give  the  sensation  of  **'  egg-shell 
cfickling.'" 

In  Viripl&eralt  or  Periosteal  Sarcoma, 
there  is  no  expansion  of  bone.  The  tumour 
H  from  the  first  elastic  and  fixed,  commen- 
cing usually  at  one  side,  but  often  at  a  later 
period  embracing  the  whole  bone.  The 
fonns  of  sarcoma  met  with  in  80  examples 
oiUected  by  Butlin  were  the  following : 
nmnd-celled  30,  of  which  22  were  simple,  6 
o«ifyiiig,and  2  chondrifying  ;  spindle-celled 
«,  of  which  13  were  simple,  3  ossifying,  and 
(  ehoodrifying,  and  in  some  cases  subse- 
fKQtly  becoming  ossified  or  calcified  ;  mixed 
nmnd-and  spindle-celled  28,  of  which  11  were  simple,  G  ossifying,  r>  calcifying, 
md  6  deTeloping  cartilage.  When  the  tumour  ossifies  or  calcifies  it  does  not  pene- 
tnte  deeply  into  the  compact  tissue  ;  when  these  changes  do  not  take  place  the 
hne  becomes  eroded  and  spontaneous  fracture  is  very  likely  to  occur.  The  pain 
aoeomptnying  a  subperiosteal  tumour  is  usually  less  severe  than  that  of  a 
oentnl  sarcoma.  The  tumour  varies  in  consistence  according  to  its  nature 
km  firm  and  elastic  to  semi-fluctuating.     In  some  cases  pulsation  of  a 


Fig.  5SJ.— Calcined  Nodule  of  Sarcoma  of 
the  Lun^r,  secondary  to  a  similar  Kfowth  in 
along  Bone (188  diam.)  a.  Decalcified.  The 
flat  grey  Surface  repreHenU  Uie  Caleitied 
Htronia.  b.  Xot  decalcifled.  Shows  the 
gliHtening  bars  of  (Jalcitied  Stroma  pasMin}; 
between  tl»e  granular  celln,  which  in  soni*' 
parts  also  are  calcifled. 
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Uirilling  kitid,  with  or  without  a  bruit,  ifi  dlstinctlj  pcrc'eptililo  tf^iieeiftllj 
in  nn  iidvaijeed  sta^e  of  the  disease,  when  the  VD«calarity  of  the  tiuoou 
18  greatly   increased.      Pysts  ure   not  uncommon  in   the  ftofler   forms 
Barcoma. 

DiagnoBis*— TentrHl  sarcoma  of  bone  in  it-s  e*irlj  stages  so  i'los(*)y  n»ik^riibi6 
rhrmttt*  ostnfis  nmi  jmrmtiUs  that   it  is  frequently  impossible  to  o<»me  to 
correct  conclusion  as  to  the  nature  of  the  case  without  cutting  down  ou  th 
bone  and  applying  a  trephine  or  gouge.     In  the  later  stages  the  dia^no 
becomes  more  easy;  the  great  t?Dlurgement  of  the  lKjrjt\  the  occurrence  of  *'e*»|j 
shell  crackling  '*  un  pressure,  and  more  especially  pulsation  when  it  is  present, 
making  the  nature  of  the  c-ase  clear. 

Frfjm  ajntic  Umottrs  of  bone  the  diagnosis  is  often  impossible,  ai  the  gr«it 


Fig.  a88.— Rtpanwlon  of  Lowit  Entl 


*^\%m  ^s**y^'',  1* +r'*-^*  *.**'♦'*  *?f2t-#  . 


tuuamr  la  v^Mck  ltol»«i 


majority  of  ** cysts  of  l^ione  **  (except  in  the  jaws)  arc  really  «ift 
with  cysts  developed  in  the  tamour.     It  is  only  by  cutting  into  the 
part  that  the  nature  of  the  disease  can  be  ascertained,     Fr*im  d*sms0  tf  I 
fieitjhltourifU]  joint,  the  diagnosis  is  made  by  oliserving  that  th**  joint  Aom  \ 
ft^rm  the  centre  at  the  h welling,  and  that  movement,  although  Itmit#cl|  m 
painful*  and  is  unaccompanie<l  by  grating  or  crackling  in  the  artieol 
Should  the  tumour  have  penetrated  the  joint,  which  is  very  rare*  the  dSl 
of  diagnosis  becxnnes  greatly  increased* 

Peripheral  Sarcoma  is  most  frequently  mistaken  for  a  deep  iMMited 
ahnrms,  but  the  absence  of  true  fluctuation^  Lhi^  ph*seuce  of  a  rcmiidod 
the  tumour,  antl  its  fixed  attachment  to   the   bone  will  usuiUly 
Surgeon  to  recognise  its  tnio  nature.     Sometimes  the  natnn*  of  the 
revealed  by  the  occurrence  of  spontaneoufl  fVacture,  as  in  the  gm 
in  Fig.  5^:i.     In  all  doubtfbl  cases  the  fwelling  most  be  pooolaTed 
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MpiiBtor.  Even  when  the  presence  of  a  tumour  is  evident,  it  is  not  always  eaaj 
to  make  snre  that  it  is  attached  to  the  bone.  Examination  under  chloroform, 
with  complete  relaxation  of  the  muscles,  will  usually-,  however,  overcome  this 
dilBciiltj. 

A  consolidated  aneurism  has  been  mistaken  for  a  sarcoma  of  bone,  and  ampu- 
tilion  has  been  performed  on  this  supposition,  as  in  the  case  represented  in 
Rg.  450.  The  opposite  error  has,  however,  more  often  been  made,  a  soft 
pmkating  sarcoma  being  taken  for  an  aneurism.  The  distinction  between 
these  diseases  has  already  been  given  at  p.  112. 
Having  ascertained  the  presence  of  a  tumour,  it  remains  to  determine  ihe 


Fig.  585.— Peripheral  8^in- 
dle-celled  Sarcoma  of  Hhaftof 
Femur  iiawn  op«n.  Spoii- 
Uneooii  Fracture. 


Fig.  536.  —  Peri- 
pheral Spindle-celled 
8arooina  of  Shaft  of 
Femur,  Buc«etwfully 
Amputated  at  Hip- 
Joint. 


mhvB  of  the  growth.  In  many  cases  this  cannot  be  done.  If  the  tumour  is 
rf  ilow  growth,  very  firm,  of  considerable  size,  lobulated  on  the  surface,  very 
deaify  defined,  and  immovably  fixed  to  the  bone,  it  may  be  a  simple  chon- 
dnma.  I(  with  the  same  symptoms,  however,  it  is  of  more  rapid  growth,  it 
ttij  be  a  sarcoma  developing  into  cartilage.  The  distinction  is  very  impor- 
ttai  if  it  can  be  made,  for  a  simple  chondroma  is  an  innocent  tumour,  and  the 
tegeoQ  in  removing  it  may  carry  his  knife  close  to  the  growth,  butachondri- 
ffing  sarcoma  is  usually  very  malignant,  and  amputation  must  be  done  high 
iboTc  it.  Unfortunately  the  distinction  is  often  impossible.  When  the  tumour 
i  central  and  situated  at  an  articular  end  of  a  loug  bone,  especially  the  upper 
•d  of  the  tibia,  the  lower  end  of  the  femur,  the  upper  end  of  the  humerus  or 
4e  lower  end  of  the  ulna,  or  in  the  lower  jaw,  the  chances  are  greatly 
ii  fiToar  of  ita  being  a  myeloid  sarcoma.    According  to  Gross,  nearly 
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70  per  oeDt.  of  the  central  tiimourB  of  the  lon^  lK)nes  ai-e  of  this  natuie. 
Mydoid  turaotirs  jir^  often  somewhat  globular  iu  forni,  and  c>'ii^u  arc  very 
common  in  them.  They  mmWj  occur  between  :tb  and  IMt^  and  grow 
slowly  witliont  afll'ctins:  the  constitution.  "When  the  central  tnmour  nflrcU 
the  shaft  of  a  bone  it  18  probably  one  of  the  more  mali^iant  6arc«>niAta« 
either  round<celled,  spiudle-eelled  or  mixed,  myeloid  being  very  mre  in  thi* 
situatiun. 

The  jH  ripheral  sarcomata  cannot  be  clearly  dr8tin«,nii8hed  fmni  fsaeh  other. 
Myeloid  m  rarely  coraineuces  guperficiully,  that  it  may  practicnlly  b<5  excluded* 
If'  the   lymphatic  glands  are  atfected,  it    i»   mc«t   |irobably  a   round-rcUrf 


P»|t  WtT.-Rtplilh  Krowlntf  tiiAUgiwiiit  tH* 
_  oar  of  Um«  HMfl  ul   tlt«  Uiuutfrua^  wlUi 


Tutnoar  < 
uf  BiuiUFJi.- 


i«oll«  BpiclllA  fuui. 


mrconia,  the  spindle-celled  fonn  very  rarely  spreading  in  thit  way.     All  fa 
of  [)enpheral  sarcoma  may  e«|ually  implicate  the  surrriunding  soft  partg. 

In  distinguishing  Iwtwe^n  the  benign  and  the  mahgnaot  tamourt,  P^T^ft 
directly  attention  to  the  following  pomta  :  1.  The  age  of  the  patient*  If 
below  puUrty  or  past  middle  life  the  tumour  is  probably  mahgnaxU.,  milev 
it  be  a  common  exostcksia.  2.  The  age  of  the  tumour.  If  of  more  tliaii 
two  years^  duration,  it  is  probably  not  malignant,  a.  If  a  tumour  of 
have  doubled  in  size  in  six  mouths,  not  l>eing  inflamtnl,  it  is  pn>Uably] 
ma  I  i}.'^  mint. 

Treatment.— The  only  pomUe  treatment  ia  by  operative  interfereooep 
the  tumour  be  simple^  it  may  be  poBsible  to  remove  it  by  gouging  or  caUtng  i 
out,  bot  if  it  be  oue  of  the  malignant  sarcomata,  the  only  safe  ocmrae  ii  kiA 
remove  the  whole  bone  from  which  it  springn^  If  frt>m  the  localised  Daiareofj 
the  growth,  tU  origin  at  an  articular  end  of  a  bone,  and  its  centml  poetlioo«| 
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there  is  retaon  to  believe  that  it  is  a  myeloid  sarcoma,  it  may  be  sufficient  to 
remoTe  only  the  part  of  the  bone  from  which  it  grows.  In  the  leg  this 
Moeasitates  ampntation,  but  in  the  lower  end  of  the  radius,  or  the  upper  end 
of  the  hmnems,  it  is  sometimes  possible  to  excise  the  affected  part  of  the  bone 
withoat  lemoving  the  limb.  In  tumours  of  the  lower  jaw  it  is  seldom 
Meenary  to  remoTe  more  than  half  the  bone.  If  part  of  the  bone  only  be 
removed,  the  sawn  surface  and  medullary  canal  must  be  carefully  examined, 
and  if  they  do  not  appear  healthy  more  must  be  cut  away. 

If  the  tumour  be  peripheral,  or  if  it  be  a  central  sarcoma  of  any  kind  other 
than  myeloid,  no  means  avail  except  the  complete  removal  of  the  diseased  bone. 
Thae  operations  are,  however,  not  very  promising,  as  there  are  few  forms  of 
BialignaDt  tnmour  in  which  secondary  growths  more  rapidly  develop.  The 
r^Ndity  of  recurrence  will,  however,  greatly  depend  upon  the  form  of  the 
diaeaae,  on  the  time  when  amputation  is  performed,  and  on  the  part  where 
\i  ii  pnM^tised.  Amputation  should  always,  if  possible,  be  performed  in 
the  eariiestat  age  of  the  disease,  before  general  infection  has  taken  place. 
If  the  glands  be  enlarged,  little  can  be  expected  in  the  way  of  ultimate 
care. 

The  selection  of  the  line  at  which  amputation  should  be  performed  is  of 
gTBtt  importance.  If  the  limb  be  removed  for  a  central  growth  in  the 
cootinuity  of  the  diseased  bone,  there  is  great  probability  of  a  rapid  return  of 
the  disease  in  the  stump— even  when  the  bone  appears  healthy  to  the  naked 
«je  it  the  part  cut  through,  the  myeloid  sarcoma  alone  being  an  exception  to 
thii  rule.  In  cases  of  peripheral  disease,  this  return  may  not  take  place  in  the 
tame  bone  ;  indeed,  I  have  seen  one  case  of  the  kind  in  which  the  disease 
affected  the  lower  end  of  the  tibia,  and  that  bone  was  amputated  in  its  upper 
third ;  in  this  case,  after  a  lapse  of  some  months,  fatal  recurrence  of  the 
diseaee  took  place  in  the  pelvic  bones,  but  not  in  the  stump.  As,  however, 
the  peripheral  is  more  rare  than  the  central  form  of  the  disease,  and  as  there 
•re  no  means  of  ascertaining  the  precise  kind  before  removal,  the  rule,  I 
think,  should  be  absolute  to  amputate  at  or  above  the  next  joint — at  the  liip- 
joinc,  in  malignant  disease  of  the  femur  ;  in  the  thigh,  for  that  of  the  bones 
of  the  leg  ;  and  at  the  shoulder,  when  the  upper  arm  is  affected.  When  the 
l'>wer  part  of  the  femur,  however,  is  involved,  amputation  through  the 
tKduuiterB  may  sometimes  be  substituted  for  disarticulation  at  the  hip-joint, 
the  ktter  operation  being  so  formidable  and  so  fatal  that  the  Surgeon  may 
think  it  advisable  not  to  subject  the  patient  to  so  serious  a  risk  ;  or  amputa- 
tion might  be  performed  through  the  trochanters,  and  the  head  of  the  bone 
then  resected.  In  this  way  the  severity  of  the  operation  and  the  extent  of 
*«ind  would  be  lessened,  whilst  the  whole  of  the  diseased  bone  would  be 
*noved.  In  cases  of  myeloid  sarcoma  it  is  not  usually  necessary  to  remove 
4e  whole  bone,  as  the  disease  almost  invariably  begins  in  the  articular  ends, 
ttJ  nrely  extends  far  into  the  medullary  canal. 

In  some  forms  of  malignant  bone  disease,  however,  the  muscles  inserted 
iuo  the  affected  bone  speedily  become  contaminated,  and  this  contamination 
■aj  spread  widely  through  the  substance  or  along  the  sheath  of  any 
farticolar  muscle.  Hence  I  think  the  rule  in  these  cases  should  be  to 
anpQtate  not  only  above  the  diseased  bone,  but,  if  practicable,  above  the 
oripns  of  the  muscles  in  the  neighbourhood  of  the  disease  :  thus,  if  there  be 
a  maJiirnant  tnmour  of  the  bones  of  the  forearm,  amputation  should  be  done 
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not  only  above  the  elbow-joint  but  above  the  humeral  attachments  of  th« 
nmsrles  of  the  forearm.  I 

The  propHety  of  pjcision  of  some  hones,  as  of  those  of  the  face,  in  thii 
difeaae  must  depend  on  whether  the  morbid  j^owth  is  limUf*fl  tn  the  structurea 
that  can  be  excised.     This  operation  can  rarely  be  advaii'  '^  in 

malignant  tnmuurs,  there  being  in  general  too  great  an  n   -  -  >fE 

strnctnres  in  the  neigh butirhood  to  jnstify  it, 

Hecoxdary  SAitco3iiATA  OF  BoNE. — All  malignant  sarcomatri,  wi^^i.^^t 
arising,  when  they  l>ecome  gefieralizef],  may  form  secondary  growths  in  the 
bone^.  Thus  in  a  case  of  sarcoma  of  the  breast  under  my  care  sot' 
ago,  the  fatal  result  wag  due  to  a  secondary  tumour  forming  in  the  ^i 
Melanotic  sarcoma  not  unfretjueutly  gives  rise  to  secondary  tumours  m  the 
medulla  or  cancellous  tissue  of  bones  ;  secondary  al?eolar  sarcoma  is  sometimes 
met  with. 

CARriKOMA  OF  BoxE  is  alwavs  Micondanr,     Glandular  CareiBoiii&  when 
it  becomes  generalized,  not  unfrequontly  gives  rise  to  secuudary  tumours  of  j 
hfine,  and  is  a  common  cause  of  spontaneous  fracture*     Seven  chmh  nf  thii  j 
kind  have  occurred  lately  in  University  College    Hc»spital,  winch  an*  good! 
examples  of  this.     Five  occurred  after  excision  of  the  breast*     In  thrw,  the! 
secondary  tumour  formed  in  the  vertehne  ;  iu  one,  in  the  ribs  ;  and  in  one,  I 
in  the  femur.     In  a  sixth  case,  in  an  apparently  healthy  man,  tlje  upper  jairj 
was  excised  for  what  was  supposed  to  be  a  primary  tumour  of  f  lie  ituter  jiart  of  I 
the  upper  maxilla  and  the  malar  bone.     After  death  a  primary  scirrhous  mnc^ff 
of  the  pancreas  was  found,  and  the  tumour  of  the  jaw  presented  the  sii»« 
structure.     In  a  seventh  case,  amputation  »t  the  shoulder- joint  was  perfonmil 
for  a  tumour  of  the  upper  end  of  the  humerus  which  was  thought  to  be  a 
primary  sarcoma,  but  which  proved  to  he  a  carcinoma,  secondary  to  a  primanr 

Dwth  in  the  utems. 

Squamonji  Caroinoma  of  bone  \*eTy  rarely  oecure  as  a  wcondary  growth  ; 

^t  is  usually  the  result  of  direct  extension  from  the  primary  ttimoiir.     Two 

gj»ecimens  of  see^ndar}^  squamons  carcinoma  of  a  rib  are  preaerred  in  tbt 

Mnaeum  of    University  College  ;  in   one  the  primary  growth  wu  io 

ti*8ophagus,  in  the  other  on  the  jMniis. 

Secondary  Colamnar  Carcinoma  is  still  more  rare,     BiTuard  Pitta 
recorded  a  case  in  the  Transiictions  of  the  Pathological  Hociety  of   London*  tn 
which  a  growth  iu  the  humerus  ciiusing  spontaneous  fracture  was  aecondaij 
a  columnar  carcinoma  of  the  rectum* 

A  very  rare  form  of  malignant  growth  is  occasionally  met  with  in 
th)Toid  body,  which  almost  exactly  reaembles  the  normal  glantl  in    lit 
It  has  u  peculiar  tendency  t<i  give  rise  to  secondary  tumt»nrs  of  the 
structun^^  in  the  bones.     C)U<es  of  this  kind  have  been  re<»rdorl  by  Co 
Morris,  and  others.     In  some  cascs  they  have  pulsated  strongly* 

All  secondary  c^incerous  tumonre  of  bone  are  central,  oommeiiciiig  «*i^h'*r  •!! 
the  medulla  or  in  the  cancellous  tissue. 

Pm*fiATiNG  TrMorRK  ok  m>NK— Oi^TKo-AxRrmi^y. — Putntia^  tumours  i 
l)onc,  or  t»st4X)-aneuri»ui8,  an*  a  niixed  group  of  gnnvths  posnewing  tti  i 
only  one  featun%  that  they  pulsate  strongly^  so  as  in  some  caatt  al 
resemble  a  true  aneurism.     The  great  majority  of  these  are  soft 
Bareomata»  in  which,  as  Billroth  has  pointed  out,  small  anenriamal  dilatatkn 
aaay  exist  on  tlie  %'etteb»  which  form  a  doie  network  thrcugbout  tli« 
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GroM  states  that  pulsation  was  present  in  20  per  cent,  of  the  myeloid  tumours, 

in  12  per  cent,  of  the  central  spindle-celled  growths,  and  in  33  per  cent,  of  the 

central  round-celled  sarcomata,  of  which  he  had  collected  the  records.     In 

periidieral  sarcomata  pulsation  was  very  rare.    It  is  evident  that  pulsation 

cannot  be  recognized  in  central  tumours  until  the  bony  wall  has  been  completely 

destroyed  at  one  side,  and  it  is  possible  that  the  frequency  with  which  central 

tumours  pulsate  distinctly  after  this  has  taken  place  may  be  due  to  the  fact 

that  the  yascular  mass  of  the  tumour  is  surrounded  on  all  sides  but  one  by 

imyiddiBg  bone. 

Excluding  all  these  cases,  two  other  kinds  of  pulsating  tumours  have  been 
dcKfibed  as  occurring  in  bone.  In  one  of  these,  which  is  very  rare,  there  is 
developed  in  the  bone  a  ▼ascnlar  erectile  growth,  closely  resembling  a 
cqiiDaiy  naevus  in  structure,  composed  of  an  infinity  of  vessels,  interlacing  in 
every  way,so  as  to  form  a  soft  reddish  tumour  (Fig.  539).  In  the  second  form 
a  hollow  cavity  is  formed  in  a  bone,  scooped  out  of  the  cancellous  structure 
and  filled  with  blood,  partly  liquid  and  partly  coagulated,  and  having  arterial 
branches  opening  into  it.  The  shell  of  bone  surrounding  this  cavity  is  very 
thin  and  expanded,  and  after  a  time  is  usually  completely  absorbed  on  one  side. 
This  constitutes  the  "  true  aneurism  of  bone."  Its  mode  of  origin  is 
onoertain.  Yolkmann  suggests  that  in  some  cases  it  may  be  a  soft  sarcoma, 
the  original  tissue  of  which  has  been  entirely  softened  and  broken  down  by 
hemorrhage  into  its  substance. 

In  an  important  communication  on  the  subject  of  blood  tumours  of  bone, 
pieaented  by  Roughton  to  the  Royal  Medical  and  Chirurgical  Society  in  1889, 
two  cases  are  described  which  seem  to  prove  their  sarcomatous  nature.  One  was 
a  female  child,  aged  four  years,  under  the  care  of  Langton  in  St.  Bartholomew's 
Ho^Htal  for  expansion  of  the  upper  end  of  the  tibia.  Egi^-shell  crackling 
wii  obtained,  and  an  exploratory  incision  revealed  a  cavity  in  the  bone  con- 
taining about  two  ounces  of  altered  blood  and  a  few  clots.  The  cavity  was 
plogged  and  gradually  closed ;  three  years  later  the  child  was  perfectly  well 
and  no  diflference  could  be  detected  in  the  measurements  of  the  limb. 
MicroHCopic  examination  of  a  piece  of  bone  from  the  wall  of  the  cavity 
•bowed  that  it  contained  myeloid  sarcoma  tissue  which  was  remarkably  rich  in 
bkod-vcflsels.  In  the  other  case,  recorded  by  Max  Oberst,  a  fluctuating 
tnmoor  as  large  as  two  fists  occupied  the  position  of  the  internal  condyle  ot 
the  femur.  Amputation  was  performed,  and  the  thin  layer  of  tissue  lining  the 
cyit  consisted  of  myeloid  sarcoma  in  which  blood  was  extravasated  from  large 
thin-walled  vessels.  The  patient  died  subsequently  with  secondary  sarcomatous 
deposits.  Roughton  suggests  that  the  blood-vessels  form  an  essential  part  of 
the  growth^leveloped  possibly  from  the  multinucleated  cells — and  that  these 
I       tomoars  are  really  angeio-sarcomata. 

I  tttaatioa. — Pulsating  sarcomata  may  be  found  anywhere,  but  are  most 

I  common  in  the  bones  of  the  skull,  the  lower  end  of  the  tibia  and  upper  end  of 
I  the  femur.  Xsevoid  growths  are  most  common  on  the  skull.  The  *'  true 
'       aneorism  of  bone  "  occurs  most  frequently  in  the  head  of  the  tibia. 

Wfmpkomm. — Wlien  the  tumour  is  merely  a  highly  vascular  sarcoma,  the 
ifmptoniB  are  the  same  as  those  already  described  as  indicating  a  central 
ttfcoma  of  bone,  with  the  addition  of  pulsation  and  bruit.  In  these  the 
pulsation  •  is  very  marked  and  superficial,  and  commonly  of  a  thrilling 
ckaracter  ;  it  may  be  distinctly  expansile  ;  the  bruit  is  usually  soft  and  blow- 
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]Dg»  but  not  iiEfrequently  har^h,  lotid,  and  whizzing'.  In  tbe  io^salled 
"oeteo-jmeuriflm,*'  acoordiiig  to  N^laton,  the  bruit  is  often  absent.  In 
pulsating  sarcomata  I  have  heard  the  bruit  peculiartj  loud,  rough,  and  super- 
ficial. On  compressing  the  main  artery  leading  to  the  part  of  the  limb  in 
whioh  the  tuniour  is  sitaated,  all  movement  and  bruit  commonly  c^jase  in  it, 
aud  the  tumour  lessens  in  size.  By  pressing  uj^on  the  growth  when  it  is  thus 
diminished,  it  m\\  oommonly  be  found  to  have  a  bony  margin,  with  a  ccntiml 
depression.  In  some  cases  the  tumonr  is  fed  by  sevenil  arterial  branches,  which 
may  be  felt  distinctly  pulsating  undiT  the  skin.  This  is  more  purticnlarly  the 
case  in  soft  sarcomata  occurring  upon  the  fK>ne8  of  the  (x^lvisand  the  8C8pala» 
and  then  the  bruit  and  pulsation  cannot  be  made  to  cease  in  it.  All 
these  signs  are  commonly  somewhat  intermittent,  the  pulsation  appearisg 
perhaps  in  the  earlier  stages  of  the  disease,  and  disappear iug  as  it  advances  ; 
or   the  rcveree  may    occur,  the   pulsation   and  bruit  becoming  distinct  as 
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the  disease  increases  in  size  and  meets  with  more  resistance  in  its  onti 
growth. 

Biagnosis. — The  distinction  between  a  pulsating  sarcoma  of  hone  and  tlMtl 
so-called  **  osteo-aueurlsm**  may  be  almost  impossible;  and,  indeed,  ttJ 
flCCins  probable  that  tfte  latter  in  itself  in  the  majority  of  cases  saroomatoittJ 
in  nature. 

Frurn  (trdinary  anemum  the  diagnosis  of  pulsating  tumours  of  bone  mar  i 
stt^ndod  with  almost  insuperable  diflicttlties,  So  great  are  these,  that  there  ars  I 
many  cases  on  record  in  which  the  most  experienced  SurjtH^ns  ha\e  liguturedl 
arteries  for  tumours  that  were  supfK^sed  to  be  tineurismal,  but  whirh  havn 
tarned  out  to  be  pulsating  85U*comnta»  \  principal  fwint  to  l»e  attended  to  in 
making  the  diagnosis  is  the  situation  of  the  tumour,  which  may  occur  in  a . 
part  of  the  body  where  there  is  no  vessel  large  enough  to  gi>-e  rise  to  sui^h  a| 
dbease— as,  for  instance,  about  the  head  of  the  fibula  or  tlie  outer  side  of 
pelvis.  Then,  agaiu,  its  incuq^oration  with  the  subjucent  tMine,  the  want  of  i 
distinctly  limited  and  circumscnl>e<l  «»utline,  and  the  rjcisU^nctj  in  nianjr 
of  plates  of  bone  in  the  wall  of  tlie  tumour — giving  rit^,  perhaps,  on  prm]trQ»J 
to   the  peculiar   rustling  or  crackling  sound   characteristic  of  central  boo] 

owtbs — will  enable  the  Surgeon  to  come  to  a  correct  conclusion.     In  this 
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he  will  be  fnrdier  assisted  by  its  having  on  compression  a  soft,  donghy,  or 

ipoDgy  feel,  or  appearing  as  a  depression  surrounded  by  an  osseous  margin. 

In  many  cases  also,  the  less  impulsive  character  of  the  beat  of  the  tumour, 

the  pecniliar  shrill  and  tremulous  whiz  in  the  pulsation  and  bruit,  will  throw 

light  on  the  nature  of  the  disease.     But  it  cannot  be  doubted  that  when 

fcmiKmrB  of  this  kind  occur  in  some  of  the  ordinary  situations  of  aneurism, 

IS  about  the  brim  of  the  pelvis,  and  in  the  popliteal  space,  the  diagnosis  is 

nRoanded  with  difficulties  which  no  amount  of  surgical  skill  may  be  able  to 

overcome. 

From  ordinary  tximotirs  of  honOy  the  existence  of  pulsation  and  bruit  will 
ahnys  suffice  to  distinguish  the  growths  under  consideration. 

TmtBMBt. — In  the  majority  of  cases  the  first  step  in  the  treatment  will 
eoorist  in  rendering  the  limb  bloodless,  and  making  a  f^  exploratory  incision 
into  the  tumour.  If  it  be  found  to  consist  of  soft  sarcomatous  tissue  exten- 
livelj  broken  down  by  haemorrhage,  the  case  must  be  treated  in  exactly  the 
mmt  way  as  a  sarcoma  which  does  not  pulsate.  The  favourable  result 
obtained  in  Langton^s  case  by  opening  the  cavity  in  the  bone  and  allowing  it 
(0  greoulate  from  the  bottom  would  justify  the  adoption  of  similar  measures 
in  anv  case  in  which  the  blood  cyst  contains  little  or  no  soft  solid  tissue.  The 
resolt  in  this  instance  may  seem  difficult  to  reconcile  with  the  fact  that  the 
bone  around  the  cavity  was  found  to  contain  myeloid  sarcoma  tissue.  It  must, 
however,  be  remembered  that  the  malignancy  of  a  myeloid  tumour  is  very  low, 
and  in  the  case  of  the  jaw,  cure  has  been  obtained  by  freely  scraping  the 
growth  from  the  cavity  in  the  expanded  bone. 

L^ature  of  the  main  artery  has  been  practised  in  several  supposed  cases  of 
^'tnie  aneurism  of  bone,'*  but  in  the  majority  of  these  the  disease  turned 
out  to  be  a  soft  sarcoma,  and  consequently  no  benefit  resulted.  The  growth 
of  the  tumour  was  not  even  retarded.  Roux,  however,  has  recorded  a  case 
in  whidi  he  cured  a  pulsating  swelling  in  the  lower  end  of  the  radius  by 
ligitnre  of  the  brachial  artery.  Lallemand  cured  a  so-called  aneurism  of  bone 
bf  the  same  procedure.  In  a  patient  of  Dupuytren's  no  return  of  the 
dimie  took  place  for  six  years,  when  it  recurred,  and  amputation  became 
•Wttsary. 
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CHAPTER    XLVIII 


DLSEASE8    OF    JOIXTB.— EXCISION   OF  JOINTa 

«ToiNT8  may  become  ttie  seat  of  lofiammatory  AfTeetiong  of  aa  acuta  or  j 
chronic  character ;  of  Tul)ercu!ou8  Disease ;  or  of  various  other  morbid 
oouditiotLS,  such  as  more  or  less  permanent  rigidity^  or  Ankylosis,  the  foruia-  ^ 
tioa  of  Foreign  Bodies  witliin  their  cavities,  and  Ncnral^ia.  In  stodytiig 
these  various  jirticolar  affections,  it  must  be  borne  in  mind  that  a  joint  i* 
composed  of  a  nnml)er  of  difierent  structures  :  of  synovial  niembrtine,  cartjlagu» 
bone,  ligament,  and  capsule,  or  investing  fibrous  expansion,  Disi^ase  inay 
primarily  begin  in  any  one  of  these  structures,  though  eventually  the  niurbtd  I 
process  oanally  spreads  to  other  tissues  entering  into  the  formation  of  tbtj 
joint.  The  merit  of  having  been  the  first  to  point  out  the  true  mode  of] 
studying  these  affeetious  in  referenctj  to  the  different  structures  in  which  tbej  i 
hftTe  originated,  is  certtiinly  due  to  Benjamin  Brodie. 


BYKOVlTia. 

Inflammation  of  the  Synovial  Membrane  may  occur  under  two  farma: 
simple  or  serous,  and  purulent  or  soppurative.  In  the  former  ilie  indanima- 
tion  affects  the  synovial  memhrane  only,  and  has  little  tendency  Uy  extend  to 
the  other  structures  of  the  joint ;  in  the  latter  the  capsule,  and  HgnmenU,  the 
cartilages  and  even  the  bones  nltimately  become  impliciited  unleat  Ifae  to- 
flammation  iB  an^sted  by  treatment,  and  conse<[uently  this  form  aoon  w/etgfm 
into  the  affection  known  as  acute  arthritis,  with  which  it  will  be  deaoibed. 

(.'linically  the  term  Synovitis  used  by  iteelf  is  commonly  applied  oaly  U>  llie 
serous  form. 

Sebous  or  Simple  Synovitis^  is  perha]i6,  the  most  common  of  all  attioiihr 
wllections.     It  may  be  acute,  subacute  or  chronic. 

Aente  SynovitiB — Canaea. — Simple  acute  synovitis  most  commonly  ariaes 
from  blowH  on  the  joint,  bruisess  or  sprains  ;  but  it  may  occur  without  apiiareni 
external  cause,  and  is  then  usually  due  to  exposure  to  cold,  especnallf  ia 
rheumatic  ur  gouty  constitutions.     In  these  cflses  it  c<  r  'liai 

more  joints  tlian  one  are  implicated  at  the  same  time;  t\v  lotii 

arc  more  frecptently  those  that  are  most  exposed  l>y  having  the  Uimoect 
co%wng  of  soft  parts  and  by  being  especially  6ubject<Hi  to  variationa  of 
terapeniture,  such  as  the  knees  and  ankles*  Gonurrhtmi  is  an  occasional 
of  inflammation  of  the  synovial  membrane  (sec  (tonorrhcBii,  ChajK  IjXXI,).  lii| 
very  mre  (-asea  a  subacute  form  of  synovitis  with  moderate  effusion  i%  meii 
witli  in  the  secondary  stage  of  syphitia  at  the  same  time  aa  the  cutan* 
eruptions,  luid  effusion  into  one  or  more  of  the  large  jointa,  eapectally 
kiiee«,  may  be  a  symptom  of  the  inherited  disease.  Still  more  rarely 
inflammation  with  exudation  iut4:»  the  joint  is  met  with  in  acute  taberoal 
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as  a  conaeqnenoe  of  miliaTj  tubercle  of  the  synovial  membrane.  Somewhat 
tadden  distension  of  the  synovial  membrane,  often  with  swelling  of  the  whole 
affected  limb,  is  one  of  the  phenomena  not  uncommonly  observed  in  Charcot's 
disease  of  joints  (see  Charcot's  Disease). 

Acate  synovitis  is  an  occasional  sequela  of  the  acute  specific  fevers,  especially 
tjpiioid ;  the  extreme  distension  of  the  joint  may  cause  dislocation  (see  Vol.  I., 
p.  6d5).  Lastly,  synovitis  is  not  unfrequently  secondary  to  inflammation  and 
other  affections  in  the  neighbourhood  of  a  joint. 

Puthology. — As  uncomplicated  acute  synovitis  is  never  fatal,  we  seldom 
have  an  opportunity  of  studying  its  pathology.  It  would,  however,  appear 
from  the  examination  of  joints  in  cases  of  synovitis  from  injury,  as.  well  as 
from  the  experiments  of  Richet,  Bonnet,  and  others,  who  have  induced  trau- 
matic synovitis  in  animals,  that  there  is  in  the  first  instance  an  inflammatory 
ooDgestion  of  the  synovial  membrane,  with  loss  of  its  peculiar  satiny  polish. 
The  synovia  is  then  increased  in  quantity,  and  becomes  thin  and  serous,  and 
after  a  time  intermixed  with  inflammatory  exudation  which  is  poured  out 
Tith  it.  If  the  disease  progress  favourably,  these  products  are  completely 
absorbed.  In  more  rare  cases,  the  congestion  and  swelling  of  the  synovial 
membrane  increase,  until  at  last  it  becomes  so  turgid  and  distended  with  blood 
and  effused  fluids,  that  a  kind  of  chemosis  results  ;  a  thin  purulent-looking  fluid 
is  poured  out,  composed  of  granular  corpuscles — partly  migrated  leucocytes, 
and  partly  desquamated  and  degenerated  endothelial  cells — floating  in  a  serous 
liqnid. 

In  all  cases  of  acute  synovitis  the  fringes  of  the  membrane  become  swollen, 
and  their  vessels  injected  with  blood,  so  that  they  form  prominent  red 
eterations,  especially  at  the  margins  of  the  cartilages.  The  inflammation  in 
inch  cases  frequently  extends  to  the  other  structures  forming  the  joint,  and 
the  disease  then  forms  one  variety  of  acute  arthritis.  In  other  cases,  granula- 
tions are  thrown  out  on  the  looser  portions  of  the  membrane,  and  becoming 
injected  with  blood-vessels,  constitute  fringed  and  villous  membranous  expan- 
sions, lying  upon  the  subjacent  cartilage. 

Vjmptomsi  of  Acnte  Synovitisi. — The  symptoms  of  synovitis  consist  of 
pain  and  heat  and  distension  of  the  joint,  with  fluctuation.     If  it  be  large 
and  exposed,  the  pain  is  sometimes  severe,  especially  at  night,  being  greatly 
increased  by  moving  or  pressing  upon  the  articulation  ;  it  is  usually  sharp, 
bat  when  the  disease  occurs  in  rheumatic  or  gouty  constitutions,  it  is  of  a 
pttwing  character.     On  laying  the  hand  on  the  joint,  it  will  be  felt  to  be  hot. 
The  MtcelNnf/  of  the  affected  joint  is  considerable,  and  evidently  depends  on 
socomalation  of  fluid  within  the  synovial  sac,  the  extreme  outline  of  which  is 
Rndefed  apparent  by  the  tension  to  which  it  is  subjected.    Thus  in  the  knee 
it  rises  np  high  in  the  thigh  under  the  vasti,  to  the  'extent  of  three  or  four 
iasbes  above  the  upper  border  of  the  patella,  the  swelling  being  higher  on  the 
iaoer  than  on  the  outer  side  of  the  limb,  whilst  in  the  elbow  it  rises  in  the  same 
Banner  under  the  tendon  of  the  triceps.   There  is  no  eff^usion  into  the  surround- 
ing tissaes ;  and  hence  the  outline  of  the  joint  can  be  distinctly  felt,  and 
fmtualion  perceived  in  it.    The  limb  is  usually  semiflexed,  for  in  this  position 
there  is  the  greatest  general  relaxation  of  the  ligaments,  and  it  consequently 
fires  the  patient  most  ease.    The  joint  cannot  be  moved  without  pain.    The 
eoQstitational  febrile  disturbance  is  tolerably  severe,  especially  if  the  affection 
oecor  in  a  rheumatic  constitution. 
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The  presence  of  an  al»normal  quantity  of  fluid  in  the  joint  ib  alvraji 
indicated  by  flucUmtion  and  imdulatmi^  and  hy  the  peruHar  shofm  aoquiTiedl 
bj  the  part.  Thus  in  the  knee,  which  is  the  moat  common  scat  of  th« 
affection,  the  patella  will  €oat,  aa  it  were,  on  the  flnid.  If  the  dist4Bn8ioii 
be  not  too  great,  by  placing  the  finger  on  the  knee-cap  and  pushing  it  aharplj 
towards  the  feintir  it  can  be  felt  to  sink  throujirb  the  fluid  and  strike  on  th« 
bone  heneaUu  This  sij^n  is  of  g^reat  importance^  as  it  enables  us  to  distinguish 
between  simple  synovitis  with  ettusiou,  and  distension  of  the  joint  by  aaift 
granulation  tissue  in  the  early  stages  of  tuberculous  disease.  In  order  to  elicit 
it  the  patient  must  be  lying  down  with  the  muscles  of  the  thigh  perfectly 
relaxed.  All  the  natural  hollows  about  the  knee  are  obliterated :  thm 
distended  pouches  of  the  synoviiil  membrane  project  distinctly  on  each  aidi 
above  the  patella,  and  the  hollow  on  each  side  of  the  ligamentum  {itttellug  i 
obliterated  by  the  infrapatellar  fat  which  is  pushed  downwards  by  tlie  pressum 
of  the  fluid  in  the  joint.  In  the  elbow  there  is  a  soft  and  fluctuating  swelling 
extending  above  tlie  olecranon  on  each  side  of  the  tendon  id  the  trice|)fi  which 
forms  a  depression  in  the  middle  line;  and  in  the  shoulder  there  is  a  geuenl 
roundness  and  distension  of  the  artfculation. 

ChrozLic  Serotui  Synovitia  is  characterised  by  et!usion  of  serous  fluid  inC« 
the  cavity  of  the  joint  without  any  tendency  to  the  formatiou  of  pus,  and  ia 
fact  without  any  of  the  ordinarj^  signs  of  inflammation.  Tlie  pressure  of  Ui# 
fluid  distending  the  cayjsule  and  causing  swelling  and  weakness  of  the  juint  it 
the  prominent  symptitm.  There  is  little  or  no  pain,  tendemt'j<s  or  heat  lu  tins 
affected  joint. 

The  term  Eydrartkroaia  or  Bropsj  of  tha  Joint  has  been  applied 
cases  in  which  the  amtiuut  of  fluid  disteuding  the  joint  is  eonsiderable*  and  U14 
ooorse  of  the  disease  extremely  chronic.  The  fluid  in  these  cases  partafal 
in  various  degrc^es  of  the  characters  of  serum  and  synovia.  HydnirtbrcMi 
may  arise  from  at  least  thi-ee  distinct  pathological  causes.  First,  rhe  effusicii 
may  be  precc*ded  or  m'companied  by  the  ordinary  evideoce  fd'  sytiovitl 
inflammation y  the  case  a[>j.»irently  being  merely  oue  of  simple  synovitis  wil| 
very  excessive  effusion.  Secondly,  great  eflTiision  into  the  joint  ifi  not  ai 
uncommon  occurrence  in  Charcot's  disease,  In  this  form  the  effiaaicin  | 
painless  or  nearly  so,  and  is  soon  followed  by  destructive  changes  in  thi 
cartilages  and  bones  with  looseness  of  the  ligaments  and  unnatural  nudnlicj 
of  the  articulation.  (8ee  Charcot's  Disease  of  Joints.)  A  ihirtl  form  hm 
been  described  by  Konig  under  the  name  q^  hydro fm  hihircuhtitus  oi  iubtrtukm 
drciptty  of  the  joints.     (Se^  Tuberculous  Ib'seasu  of  Joints. ) 

In  all  forms  of  hydrarthrosis,  if  the  distension  i»  considerable.  puueh*liloi 
pnijections  of  the  synovial  membrane  may  push  their  way  through  Uie  IismI 
supported  parts  of  the  capeule,  and  form  cystic  swellings  in  the  nei^hbotirbooi 
of  the  joint.  When  a  bursst  commanicates  with  the  synovial  nieinbraisa  I 
becomes  distended  with  the  joint  in  bjdrarthnjsis,  as  f<»r  example  the  boi^ 
uuder  the  inner  head  of  the  gastrocnemius  and  thia  licneath  the  deltoid.  \\ 
is  said  tliat,  m  some  cases,  the  distension  of  the  joint  has  been  so  great  tba 
the  synovial  membrane  has  been  mpturedp  and  the  fluid  poured  into  the  ioi 
rounding  areolar  tissue.  In  these  cases,  however,  it  is  probable  t}iat  mm 
destructive  rlmnge  in  the  synovial  membrane  preceded  its  rupture.  In  mm 
( hronic  cases  the  ligaments  may  become  relaxed,  and  sponuineous  diflloq^H 
may  take  place.     (VoL  L  p.  055,)  ^H 
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In  soine  cases  of  chronic  synovitis  distinct  crackling  will  be  felt  in  the 
interior  of  the  joint,  on  laying  the  hand  over  the  articulation,  whilst  it  is  fi*eely 
moved.  This  appears  to  me  to  be  due  to  the  existence  of  bands  of  fibrinous 
exudation  in  the  interior  of  the  joint,  through  which  the  fluid  is  pressed  by 
the  articiilar  movements,  and  thus  occasions  the  sensation  which  is  met  with 
under  similar  circumstances  in  enlargements  of  the  burssB,  and  in  fluid 
eftnons  in  the  sheaths  of  tendons. 

TtemlnationB, — The  termination  of  serous  synovitis  will  depend  mainly  on 
iki  caoae.  When  simple  and  uncomplicated,  arising  as  the  result,  perhaps,  of 
tbeuoatic  influences,  it  will  in  most  cases  end  in  complete  resolution. 
In  other  instances,  however,  as  a  consequence  of  inflammatory  exudation, 
wirty  vegetations  or  concretions  may  form  within  the  joint,  or  bands  stretching 
acRM  its  interior  or  incorporated  with  its  capsule  may  occasion  more  or  less 
pffmanent  stiffness.  Chronic  or  subacute  synovitis,  when  simple,  usually 
tcnainates  favourably,  although  the  joint  is  often  left  in  a  weak  state  from 
which  it  may  not  recover  for  many  months. 

The  termination  of  chronic  hydrarthrosis  will  chiefly  depend  on  its  cause. 
If  doe  to  Charcot's  disease  the  fluid  is  usually  absorbed  more  or  less  completely 
tfter  some  time,  but  the  deformity  of  the  joint  remains.  (See  Charcot's 
Disease.)  In  tuberculous  dropsy  recovery  may  take  place  under  proper  con- 
ttitntional  and  local  treatment  with  perfect  rest,  but  not  uncommonly  the 
dittiBe  gradually  develops  into  ordinary  white  swelling  with  destruction  of  the 
jomt  (see  Tuberculous  Disease). 

TrwituKiit  of  Serous  Synovitis. — The  treatment  of  serous  synovitis 
depends  partly  on  the  severity  of  the  symptoms,  and  partly  on  the  cause  of  the 
diKue.  If  a  joint  have  been  injured  subcutaneously,  and  synovitis  be 
•pprehended,  or  indeed  have  commenced,  no  treatment  will  be  found  more 
efociouB  than  the  continued  application  of  ice  in  india-rubber  bags  of 
nSdent  size  to  envelop  the  whole  of  the  articulation  ;  the  limb  being  kept 
tt  the  same  time  perfectly  at  rest  on  a  splint  or  in  a  sling.  Should  well- 
mrked  effusion  have  already  occurred,  or  should  the  ice  fail  in  arresting 
H,  then,  if  the  patient  be  young  and  strong,  the  application  of  leeches, 
foQoved  by  fomentations  and  accompanied  by  perfect  rest  of  the  part  on  a 
•plint,  or  on  pillows  properly  arranged,  will  be  the  most  useful  treatment. 
At  the  same  time,  saline  purgatives  may  be  given,  and  the  patient  kept  on  a 
km  diet. 

If  the  disease  be  rheumatic,  hot  fomentations  may  be  applied,  and  rest  of  the 
pvt  maintained  in  the  elevated  position;  at  the  same  time  salicylate  of  sodium 
nay  be  given  in  ten-grain  doses,  and  Dover's  powder  should  be  administered  if 
tbeie  be  much  pain  at  night.  If  the  patient  be  gouty,  colchicum  should  be 
given.  When  the  disease  is  of  ayphiliiic  origin,  the  application  of  blisters, 
foHowed  by  mercury  in  some  form,  will  be  attended  with  marked  success. 

In  subacute  or  chronic  st/noiutis  rest  is,  perhaps,  the  most  important  element 
in  the  treatment,  everything  else  proving  useless  unless  this  be  attended  to  ; 
Cbe  h'mb  may  be  fixed  by  leather  splints,  or  a  starched  bandage  cut  up  so  that 
it  miy  Ije  removed  to  make  the  necessary  applications  to  the  joint.  In  these 
cttes  the  uniform  pressure  obtained  by  the  application  of  an  india-rubber 
Undage  combined  with  rest  will  often  cause  the  absorption  of  the  eff'used 
tuid.  Should  this  fail,  repeated  painting  with  tincture  of  iodine  till  the  skin 
is  lightly  sore,  or  blistering  over  the  whole  of  the  joint  constitutes  perhaps  the 
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nioflt  naeftil  local  measure.  In  a  more  advanced  stage^  counter-irritation  by 
nieaii8  of  stimulating  embrocations,  toa^ether  with  duuchea,  either  of  warm 
sea-water  or  of  some  of  the  sulplmroos  sprinpfs,  such  a^  those  of  Wx  or 
Bareges,  will  prove  most  useful ;  and  when  all  inflaiiaroation  has  been  subdueiK 
and  weakneea  of  the  joint  merely  is  left,  the  joint  should  be  properly  litrappc^l 
with  soap* plaster,  eprtnid  upon  leather,  or  sopj>orU.*d  by  a  well-Htting  elastic 
cap  or  stocking;.  Finally,  a  course  of  efficient  nibbing  will  often  prove  most 
lieneticiaL  Amongst  the  internal  remedies  likely  to  be  of  most  service,  ini»y 
Imj  mentioned  the  iodide  of  potassium,  either  alone  or  in  some  bitter  infusion. 

In  hi/drarihrosis  the  treatment  most  necessarily  vary  with  the  cause.  If  it 
is  apparently  simple,  merely  an  exaggeration  of  ordinary  chrtinio  aeroas 
synovitis,  rest  combined  with  the  employment  of  pressure,  iodine  and  blisters 
must  be  employed  as  in  chronic  synovitis.  The  Internal  administration  uf 
iodide  of  {xji'assium,  or  a  mild  meRnirial  course,  will  sometimes  induce  Uie 
absorption  of  the  fluid.  If  the^e  means  fail,  the  fluid  may  be  removed  by 
means  of  the  aspinitur,  after  which  pressure  may  be  apphed  by  means  of  the 
mdiH-nibl>er  bandage  to  prevent  its  reuccumulation. 

In  extreme  caaes,  Jobert,  Velpeau,  and  Bonnet,  recommended  the  injection 
of  the  joint  with  tincture  of  iodine,  diluted  with  two  or  three  parte  of  water. 
In  performintr  this  operation  a  small  tnx'bar  is  introduced  into  the  joint,  a 
moderate  quantity  of  lerous  fluid  is  let  out,  and  then  a  corre«pc»nding 
quantity  of  the  iodine  solution  ij^  thrown  in  ;  and  afler  lieing  left  fur  a  few 
minutes,  is  allowed  to  escape.  Inflammation  of  the  joint,  which  is  a  neueaaary 
result  of  this  procedure,  comes  on.  This  ia  treated  by  ordinary  meana,  and^ 
according  to  the  statements  of  the  French  Surgeons,  has  in  no  ai«c  been 
followed  by  any  serious  consequencei^  but  in  uevfrul  iuHtancei^  a  complete  cnr& 
without  ankylosis  has  resulted.  This  mode  of  tre<itment  dijes  not  appear  to 
have  met  with  much  support  in  this  country  ;  yet  it  ccrt4iinly  deserven  a  trills 
thongh  recourse  should  not  be  had  to  it  lightly,  as  it  is  evident  that  the 
induced  inflammation  might  exceed  the  exfjected  limits.  In  one  rjam  of 
hydrarthroiiis  of  the  knee,  in  an  old  man,  in  which  I  employed  it,  alioat  six 
ounces  of  thin  synovia  were  drawn  off',  aud  a  drachm  of  strong  tincture  of 
iodine  was  injected.  Slight  inflammation  only  ensued  ;  aud  the  diaaafle^ 
which  was  of  two  years'  standing,  was  completely  cured »  The  chief  poinU 
that  appear  to  retjuire  attention  are  that  no  inflammation  be  going  on  at  tbt 
time,  there  iK'iiig  no  teudenieBS  or  pain  in  moving  the  joint,  the  efiWioti  beisi^ 
qnite  passive,  and  of  a  very  chronic  chanu^tcr  ;  and.  alxivi*  all,  that  no  air  be 
allowed  to  enter  with  the  injected  fluid.  This  tn^aiment  nught  be  of  lenrioe 
in  the  simple  form  of  hydrarthrosis,  but  in  the  tuberculous  fonn  it  can  hvdly 
be  recommended,  \ihilst  if  tlie  case  i^  one  of  Charcot^s  disease  it  coaM  onlj  da 
hann.  If  other  meth<Hls  of  treatment  fail,  the  joint  may  be  draijied  wtlh 
an'  ritions.     The  tuU*  may  Ik*  retnintHl  f- 

Att  i    the  joint  has  been  removed,  the  iv 

weak  for  some  lengtli  of  time,  in  oonsequenoe  of  the  iMtobing  to  wbjeh  its 
ligaments  have  l>eeti  iiuhjected  ;  here  oc>ld  douches,  manage,  and  an  elascji^ 
bandage  will  constitute  the  best  tUiHlc  of  treatment. 

The  treatment  of  tubercnlous  dropsy  will  iie  considered  later. 
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AOUTS    ARTHRITIS. 

Bj  AeuU  Arthritis  is  meant  an  acute  inflammation  aflfecting  the  synovial 
membrane  and  rapidly  extending  from  it  to  the  other  structures  that  enter 
into  the  formation  of  a  joint.  The  disease  may  arise  primarily  in  the  synovial 
membrane,  or  the  affection  of  the  synovial  membrane  may  be  secondary  to 
disetse  beginning  in  the  bones  or  in  the  soft  parts  around  the  joint.  In  the 
latter  case,  the  symptoms  characteristic  of  acute  arthritis  do  not  set  in  lentil 
the  misduef  has  extended  to  the  cavity  of  the  joint.  In  some  forms  of  acute 
uthritis  the  symptoms  clearly  indicate  that  the  inflammation  of  the  synovial 
membnine  precedes  that  of  the  ligaments,  while  in  others  the  extension  is  so 
npid  that  all  the  structures  of  the  joint  may  seem  to  be  affected  simul- 
taneously. 

It  win  be  most  convenient  to  describe  first  the  symptoms  and  pathological 
changes  which  are  characteristic  of  acute  arthritis  from  whatever  cause  it  may 
ariiie,  and  afterwards  to  point  out  the  modifications  of  the  process  dependent 
upon  its  mode  of  origin. 

^jmptoBUi. — The  symptoms  of  acute  arthritis  that  are  most  marked  are 
the  pain,  heat,  swelling,  and  peculiar  position  of  the  joint.  The^?ain  is  often 
Hrrere,  tensive,  and  throbbing  :  sometimes  it  is  so  acute,  that  the  patient 
fiereams  with  agony  ;  he  cannot  bear  the  bed  to  be  touched,  the  room  to  be 
ihaken,  or  the  slightest  movement  communicated  to  the  limb,  any  attempt  at 
elimination  of  the  joint  being  attended  with  unbearable  pain.  There  are 
nmallT  nocturnal  exacerbations,  and  the  pain  is  commonly  referred  with 
e^)ecial  severity  to  one  particular  spot  in  the  joint :  thus  it  is  generally  felt  at 
the  inner  or  under  side  of  the  knee-joint,  and  at  the  outer  aspect  of  the  hip. 
The  ^.1/ of  the  diseased  joint  is  considerable,  and  is  often  accompanied  by 
m<jre  or  less  superficial  redness.  The  sweJNng  is  uniform,  involving  the  whole 
of  the  articulation,  and  not  projecting  at  certain  parts  of  it,  as  when  the 
fvnovial  membrane  alone  is  affected  ;  it  is  generally  not  very  considerable^  and 
has  a  soft  and  doughy,  rather  than  a  fluctuating  feel.  The  position  of  the 
affected  limb  is  peculiar,  and  that  attitude  is  involuntarily  adopted  in  which  the 
patient  will  have  the  greatest  amount  of  ease  :  thus,  if  the  knee  is  affected,  it 
iiiemiflexed,  and  the  limb  is  rotated  outwards  ;  if  the  hip,  the  joint  is  flexed 
and  the  limb  alnlucted  and  rotated  outwards  with  the  knee  semiflexed  ;  if  the 
ribuw,  it  is  bent.  S/xt.wis  or  startingH  of  the  limb,  often  of  a  very  sharp  and 
painfU  character,  come  on  at  times,  more  particularly  at  night,  and  are 
amongst  the  most  distressing  symptoms  in  the  more  advanced  stages  of  acute 
difc»rganization  of  a  joint.  Whenever  the  patient  falls  asleep,  the  muscles 
become  relaxed,  and  the  softened  ligaments  allow  the  joint  to  befK)me  slightly 
displaced  ;  a  reflex  contraction  of  the  muscles  immediately  takes  place  and  the 
patient  wakes  with  a  painful  spasmodic  jerk  of  the  limb,  inducing  a  feeling  of 
ahnn,  that  is  often  very  distressing.  The  cmistitutional  disturhance  is  very 
»T»Te,  and  of  an  active  febrile  type. 

Having  reached  this  stage,  in  some  cases  the  symptoms  gradually  subside, 
the  beat  lessens,  the  pain  loses  its  acute  character,  the  swelling  slowly 
diminishes,  and  recovery  takes  place  after  many  weeks  or  months,  the  joint 
beiDjr  left  permanently  stiffened  from  contraction  of  the  inflamed  ligaments, 
or  sometimes  firmly  ankylosed,  the  articular  surfaces  being  united  by  dense 
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fibrous  tisBue  or  bone,  according  as  the  cartilages  have  been  partially  or 
pletely  defitroyed  daring'  the  acute  stage.. 

More  conimonly  as  the  disease  prooresses,  Bttpptiraiion  takes  place  with 
the  joints  which  becomes  hot  and  red,  with  a  good  deal  of  throbbing  poio  ;  t 
akin  coveria*^  it  is  oedenaatous,  and  at  last  fluctuation  is  percdve<l  whor^  tbi 
coverings  are  thinned.  In  some  aisea  the  suppuration  occurB  with  very  gnfi 
rapidity,  and  partial  or  complete  Inxation  of  the  joint  reanlta.  In  otlier  ca 
the  synovial  membrane  and  capsule  of  the  joint  give  way  without  any  looaene 
of  ligaments  or  displacement  of  hones  ;  pus  Ijecoraea  infiltrated  into  the  areol 
tissue,  and  burrows  widely  in  the  limb.  As  the  joint  becomes  l(>osene<l 
des*truction  of  its  ligaments,  the  hones  become  mobile,  and  grate  agjii 
am>ther  where  the  cartilage  has  been  removed,  thus  giving  rise  to  vet)*  sevei 
suffering.  The  cartilages  may,  however,  in  some  cases  be  extensively  d 
stroyed*  and  yet  no  grating  take  place  ;  this  is  owing  either  to  the  destraeti 
being  limited  to  the  edge  of  the  cartilage,  the  opposed  surfaces  t)eing  soundgl 
or  else  to  the  interior  of  thearticuhuion  being  filled  np  with  gi*anulatic>n  U^w 
But  though  abscess,  either  within  the  joint  or  external  to  it,  usnully  fun 
wbeu  the  bones  grate  and  the  cartiluge  disintegrates,  yet  it  occa^ioniJi 
hapf)ens  that  these  conditions  exist — the  symptoms  indicative  of  oroaion  i 
cartilage,  such  as  painful  startings  of  the  limb,  grating,  and  pretematai 
mobility  of  the  joint,  being  present— and  yet  no  abscess  forms  ;  all 
symptoms  sufeidiug  nn<ler  proper  treatment,  and  the  joint  re<^!Overing,  thou; 
with  a  cercain  degree  of  ankylosis.  But  the  reverse  also  may  occur, 
pnration  may  take  place  in  a  joint,  the  synovial  raembnme  and  tho 
nmy  give  way,  and  extensive  filtration  of  pus  int<»  tbe  (le«?p  areolar  plan^ 
the  limb  may  occur,  without  laxity  of  ligament,  preternatuml  mobility, 
gniting.  This  condition  may  occur  in  any  juint  ;  I  liave  most  frequently  m' 
with  it  in  the  knee.  There  the  upper  and  usually  the  outer  jMtrt  <>f  tbi 
capsule  generally  gives  way,  and  the  pus  diffuses  itself  deeply  Ixucath  t 
extensor  muscles  of  the  thigh,  sometimes  even  b4?tweeu  the  jw^riosteam  and  t 
bone.  In  these  cases  the  thigh  swells  greatly,  the  limb  becomes  oedemacoui 
and  u  deep  and  obscni'c  sensation  of  fluctuation  may  perhaps  be  felt^  mur 
especially  towrutis  the  outer  and  lower  part  of  the  limb  just  above  the  knti 
The  swelling  of  the  joint  has  perhaps  subsided  on  the  escape  of  the  pus  froi 
the  cavity,  giving  a  false  idea  of  seonrity,  which  is  confirmed  by  the  »1 
of  signs  indicative  of  disoi^nization,  such  as  lateml  mobility  and  ^mlioj 
But  on  pressing  the  thigh  downwards,  the  joint  will  ho  found  to  fill,  t 
patellii  will  float  again»  and  thexe  is  an  evident  oommunication  between 
gjQovtal  cavity  and  tlie  extensive  dtffbiied  abeoefin  in  the  thigh.  In  caa 
tilts  kind  the  pus  will  first  come  to  the  surface  about  two  or  three  iiicbee  %h9% 
and  to  the  outer  side  of  the  joint ;  and  on  a  free  incision  l)eing  made 
immense  quantities  may  be  let  out  In  these  cases  fluctuation  is  often 
by  the  cedema  of  the  limb,  and  by  the  thickncea  of  the  overlying 
mnsctle,  and  will  require  the  closest  examination  for  ita  decection.  Afti 
SQppnnition  has  taken  place,  the  ooiistitntional  disturhaa<*e  is  sevei^  lb 
patient  suffers  severe  pain,  and  is  worn  out  by  wiuit  of  rest.  AfUT  the  al 
is  opened,  unless  8j)ecial  means  are  taken  by  dminaireand  anr  opravei 

the  accnmalation  of  decomposing  dis^charges  in   the  artiiu  icy, 

poisoning  or  pyaemia  is  very  likely  to  follow  ;  or  hectic  leading  to  deadi  frou 
exhaustion  may  occnr,  unless  the  diseased  part  be  removed.     In  otlter  and  li 
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leveie  caaee  chronic  thickening  of  the  synovial  membrane  and  other  parts 
oocoTB,  perhaps  with  sinuses  leading  down  to  the  diseased  structures  ;  and  in 
some  of  the  more  favourable  instances  the  patient  may  recover,  with  a  per- 
manently rigid  joint. 

The  muscles  in  the  neighbourhood  of  an  inflamed  joint  often  rapidly 
atro[^y  and  become  more  or  less  paralysed.  These  changes,  which  have  been 
etiefoUj  studied  by  Le  Fort,  Charcot  and  others,  are  evidently  not  merely  the 
nnlt  of  disnse.  It  is  indeed  generally  believed  that  the  paralysis  is  induced 
reflexlyas  the  result  of  the  disease  of  the  joint.  That  disuse  alone  is  not  the 
lole  cause  of  the  paralysis  and  wasting  is  suggested  by  the  fact  that  only 
oerttin  of  the  inactive  muscles  are  usually  affected.  Thus,  in  disease  of  the 
knee,  the  extensor  muscles  chiefly  suffer  ;  in  affections  of  the  shoulder  the 
deltoid  alone  may  waste ;  whilst  in  disease  of  the  hip  the  gluteal  muscles 
ire  chiefly  affected.  The  electrical  reactions  of  the  muscles  undergo  a  marked 
chinge  so  that  little  or  no  contraction  is  produced  by  either  the  galvanic  or 
the  fitfadic  current.  In  this  there  is  a  marked  difference  from  true  atrophic 
punlysts  in  which  the  galvanic  excitability  is  increased.  In  a  case  of  paralysis 
Mf  the  extensors  following  an  injury  of  the  knee  Charcot  found  that  the  patellar 
tendon  reflex  was  not  abolished.  The  paralysis  is  extremely  chronic.  It  will 
hst  ifx  many  months  after  the  joint  affection,  from  which  it  starts,  has  been 
cured,  and  it  may  lead  to  permanent  atrophy  of  the  paralyzed  muscles.  The 
tivatnient  consists  in  stimulation  of  the  affected  muscles,  by  sea-douches, 
elfttridty,  and  frictions,  combined  with  methodical  movements  of  the  limb. 
Htrjchnine  may  be  given  with  advantage  when  the  lower  limbs  are  affected. 
I  have  seen  this  reflex  arthritic  paralysis  chiefly  in  persons  suffering  from 
ipinil  exhaustion,  in  neurotic  women  and  in  men  addicted  to  sexual 
exeoKs. 

UagBosis. — Abscess  may  form  external  to,  but  iu  immediate  contact  with 
the  capsnle  of  a  joint,  and  closely  simulate  disease  of  the  articulation.  In 
tbtte  cases  the  absence  of  serious  constitutional  disturbance,  the  irregularity  of 
theiirelling,  greater  on  one  side  than  on  the  other,  its  extension  over  bony  points, 
tf  the  patella  or  olecranon,  the  superficial  character  of  the  fluctuation,  the 
•bwQce  of  all  rigidity  about  the  joint  or  of  that  preternatural  mobility  in  a 
horiioDtal  direction  which  ai'ises  from  softening  of  the  ligaments,  and  of  other 
vrne  local  symptoms,  such  as  pain,  starting,  looseness,  or  grating,  will  enable 
the  Surgeon  to  make  a  correct  diagnosis. 

Vitlutlogy. — It  is  very  rarely  that  the  opportunity  arises  of  examining  a 
jmt  affected  with  acute  arthritis  before  it  has  reached  the  stage  of  suppura- 
tion. In  that  stage  all  the  component  parts  of  the  joint  will  be  found  to  present 
narked  changes,  varying  somewhat  with  the  cause  and  the  degree  of  acuteness 
o(  the  inflammatory  process.  The  following  may  be  taken  as  the  appearances 
in  i  typical  case. 

The  syyiovial  nwrnhrano  is  thickened  and  intensely  injected  ;  if  the  disease 
has  advanced  beyond  the  earliest  stage,  the  membrane  is  no  longer  recognizable 
a»  inch,  being  converted  into  a  layer  of  granulation  tissue,  the  site  of  the 
frin^  being  marked  by  fleshy  vascular  projections  of  the  same  tissue.  The 
mnaiations  are  seldom  healthy ;  most  commonly  they  present  the  same 
appearance  as  those  on  the  surface  of  an  inflamed  ulcer  of  the  leg,  being 
corered  by  a  dirty  yellowish  layer  composed  of  degenerated  granulation -eel  Is 
held  together  by  coagulated  inflammatoiy  exudation.     If  the  joint  has  been 
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opened,  and  decompoaition  of  the  discharges  has  taken  place,  the  dii 
BjQovial  membraue  may  be  covered  by  ofwiqiie  membrauous  patches  ahiuwt 
resemblinr^  a  diphtheritic  membrane.  In  the  later  stages  of  arthritia,  the 
gnuiulations  covering;  the  opposed  giirfaoes  of  any  fiouches  of  the  gynovial 
mcmbi'ane  will  be  found  to  have  coalesced,  the  cavity  of  the  joint  being  in  this 
way  to  a  great  extent  obliterated. 

Microscopic  examination  of  the  diseased  membmne  shows  only  the  ordinary 
appearances  of  infiammation.  The  endothelial  cells  covering  the  mcmbnme 
have  disappeare*!,  and  the  fibrt>U8  layer  is  first  infiJtmted  with  new  ceils  before 
which  the  orig:inul  tiBsue  more  or  less  completely  disappean*.  In  the  layt-r  of 
round  c^lls  thus  formed,  new  vessels  are  developed,  and  granulation  tiji»ue  is 
thas  produced. 

The  contents  of  the  synovial  cavity  are  in  the  very  earlioHt  stages  oompoied 
of  thin  pus  mixed  with  synovia,  but  as  the  memljrane  very  soon  ceases  to  yield 
its  normal  secretion,  the  fluid  u^samt^s  the  chanictt:!ii»  of  ordinary  pus.  In 
imees  in  which  the  disease  stops  short  of  suppuration,  an  abundant  ci>a^labte 
fibrinous  exmlation  is  said  to  have  been  oliserved. 

The  ligaments  are  early  at]*ect(.'d  by  extension  of  the  inliammation  to 
them  from  the  synovial  membrane.  The  bundles  of  fibres  arts  at  fiivl 
separated  from  each  other  by  eoagulable  inflammatory  exudation^  and  tbft 
li^ments  thus  becofuc  swollen,  and  present  a  waxy  or  0emi-gelatlnoiit| 
appearance.  As  the  disease  progresses  the  fibres  become  soltened,  and  the 
ligaments  yield*  allowing  tlie  osi^ous  surfaces  to  be  displaced  by  the  tonic 
contraction  of  the  nmscles,  or  the  weight  of  the  Hmb.  The  inflammattiMCi 
extends  ft-om  the  ligaments  to  the  ptrmieuvi  of  the  articular  mds  of  thf  honeM 
entering  into  the  joint.  The  periostitis  thus  t^ct  up  usually  aasames  iim 
osteoplastic  form  (p.  2^)7),  and  irre^uhir  musses  nf  new  bone,  often  amin|^ 
in  jagged  stalactite-like  processes,  are  formed  in  the  neighbourhiXKl  of  tim 
articulation.  Tins  is  more  marked  in  the  less  acntc  forms  of  the  diseaM, 
or  when,  after  the  escape  of  pus  from  the  joint,  the  process  has  becomi 
chronic. 

The  soft  porta  in  cmttact  with  the  iu/ammtts  are  eedematous  iu  the  eariy 
stages,  but  subseqnently  as  the  disease  advaneea,  they  may  liecome  fused  with 
the  capsule  of  the  joint,  so  that  it  is  impossible  accurately  to  separate  thcnu 
Abscesses  not  unfrequently  form  outside  the  joints  having  do  dinct  ootniDiiiiH 
cation  with  its  c^avity. 

The  artimlar  cartilage  in  all  cases  presents  mmi  important  changes.  Tlus« 
are  never  primary  ;  in  every  case  it  will  be  found  that  the  morbid  prooav 
proceeds  either  from  the  articular  surface,  or  from  the  bone  ben<mth«  Wlieii 
the  latter  is  the  case,  the  atf<x*tion  of  the  cartilage  is  antec^ent  to  the  acirt^i 
arthritis ;  this  condition  commencing  when  the  cartilage  is  perforated,  mm 
the  joint  becomes  infected  by  the  products  of  tlie  disease  which  lias  comini 
in  the  bone. 

When  the  cartilage  is  afl'ected  in  cxinseqnenoe  of  acute  8Uppuniti\*e  infiam 
tnation  of  the  joint,  tlie  first  cliange  obsened  is  a  loss  of  its  natural  smoolhiieii 
and  poh^h.  Its  bluish-white  tint  becomes  more  opaque,  and  often  Mmnei  • 
slightly  yellowish  tinge.  This  is  followed  by  loss  of  substance  in  those  pvU 
at  which  the  opposed  articular  i«urlaot*s  an*  in  contact  in  the  fixed  poaicioii 
assumed  by  the  inf!ame<]  joint.  Finally  the  cartilage  is  completely  detHo; 
jit  tht*«e  {tarts,  and  the  caaonUt^us  tissue  of  Uie  head  of  the  bone  is  espoaad 
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As  ftxm  as  perforation  takes  place,  the  suppuration  extends  between  the 
Mrtflage  and  the  bone,  the  pus  being  formed  from  the  Tascular  medullary 
time  of  the  cancellous  spaces.  The  cartilage  thus  becomes  loosened,  and  is 
bttbed  by  pas  on  each  side.  Its  nutrition  being  cut  off  it  perishes,  becomes 
ydlow  in  colour,  and  tough  and  leathery  in  consistence.  Microscopic  ex- 
•imiiiation  shows  that  the  process  is  one  of  sloughing  and  disintegration.  The 
mttrix  is  opaque  and  granular,  and  the  cells  show  no  signs  of  proliferation, 
bat  on  the  contrary  have  broken  down  into  a  mass  of  fat  granules. 

At  the  margins  of  the  cartilages  in  those  parts  not  exposed  to  pressure,  and 
in  thoie  cases  of  acute  arthritis  which  terminate  without  suppuration,  the 
dotraction  of  the  cartilages  takes  place  by  a  process  of  true  ulceration.  The 
cvtilages  are  overlapped  at  their  margins  by  the  granulation  tissue  formed  from 
the  inflamed  synovial  membrane.  On  removing  this  the  surface  of  the  cartilage 
will  be  seen  to  be  marked  by  irregular  hollows  filled  with  a  similar  tissue,  and 
in  i  later  stage  the  cartilaginous  tissue  will  be  found  to  have  been  destroyed  to 
a  greater  or  less  extent.  In  other  parts  of  the  cartilage  similar  changes  may 
be  observed,  but  they  are  alwajs  most  marked  in  the  neighbourhood  of  the 
Tiacalar  fringes  of  the  synovial  membrane.  So  much  is  this  the  case  that 
Alton  Key  was  led  to  believe  that  the  destruction  of  the  cartilage  was  directly 
effected  by  the  development  of  a  fimbriated  or  fringed  vascular  network  or 
tone  from  the  synovial  membrane,  by  which  the  process  of  absorption  was 
evried  out.  The  true  nature  of  the  changes  occurring  in  ulceration  of  cai*tilage 
WM  first  described  by  Goodsir,  and  his  observations  were  confirmed  and 
extended  by  Redfem  and  Bainey,  who  pointed  out  the  fact  that  cartilage,  like 
otlier  vascular  tissues,  may  undergo  changes  independent  of  the  prolonga- 
tioQ  of  vessels  into  it.  If  a  vertical  section  be  made  of  a  piece  of  articular 
ctrtilage  in  process  of  ulceration,  the  changes  observed  will  vary  with  the 
MOteDess  of  the  process.  In  some  cases  the  appearances  will  closely  resemble 
iboK  already  described  as  being  met  with  in  ulceration  of  bone.  The 
nrfKe  of  the  cartilage  is  seen  to  be  irregularly  hollowed  out,  the  hollows  being 
filkd  with  small  round  cells,  having  the  ordinary  appearance  of  the  migrating 
ieococytes  observed  in  acute  inflammations  elsewhere ;  immediately  beneath 
these,  the  matrix  of  the  unaltered  cartilage  is  cloudy,  and  the  cartilage-cells 
msy  be  granular,  but  there  is  no  evidence  of  proliferation.  There  is,  in  fact, 
nothing  to  prove  that  the  new  cells  are  derived  from  the  pre-existing  cells  of 
the  ctrtilage,  and  that  the  process  is  not  exactly  analogous  to  the  destruction 
of  bone  by  cells  derived  from  the  vascular  medullary  tissue,  probably  by 
migration  from  its  vessels. 

In  less  acute  processes,  on  the  other  hand,  the  destruction  of  the  cartilage 

11  ondonbtedly  due  to  changes  commencing  in  its  own  cells.     In  a  vertical 

action  proceeding  from  the  healthy  cartilage  to  the  diseased  surface,  the 

following  appearances  are  observed.   In  from  the  fiffch  to  the  twelfth  layer  from 

the  nrfiftce  the  cells  are  seen  to  be  undergoing  proliferation  ;  in  each  capsule 

two  or  four  cells  are  found ;  proceeding  towards  the  diseased  surface,  the 

Bionber  of  cells  in  each  space  increases,  and  they  gradually  lose  the  character- 

■tic  appearance  of  cartilage-cells  and  become  indistinguishable  from  the  round 

ceDi  of  granulation  tissue.    As  the  cells  multiply  the  spaces  containing  thetu 

neoanrily  increase  at  the  expense  of  the  surrounding  matrix,  and  at  the  same 

dme  the  capsules  become  more  and  more  indistinct  and  at  last  disappe^ir 

ai((^ether.     The  matrix  near  the  surface  becomes  cloudy  and  granular,  and  ut 
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last  completely  disappears  before  the  enlarg:ing  cell-spttoes,  whrch  then  coalesce^* 
and  thug  there  is  formed  on  the  suiface  a  iajer  composed  entirely  of  small 
round  cells  identical  in  appearance  with  tho^e  of  ordinary  granulation  tissue* 
The  homogeneous  intercellular  gabstance  may  then  soften  and  the  cells  may  \m 
cast  off  into  the  joint  a*^  pus-cells ;  or  should  the  diaease  tend  towanla  recovery, 
new  veasels  may  penetrate  the  groups  of  cells,  proceeding  from  the  nearest 
vascular  tissue,  and  thus  a  vascular  urauulation  tissne  may  be  furmt^^l^  which 
will  take  part  in  the  processes  of  rejLuiir  snljsequently  to  be  described. 

In  order  to  distinguish  these  three  processes  from  each  other,  wc  may  term 
the  first,  necroKis  with  diHintegration  ;  the  second,  ulceration  without  prolifem* 
tion  ;  and  the  third,  ulceration  with  proliferation. 

The  lmn€9^  when  exiKised  liy  destruction  of  the  cartilages,  become  aff<x'ti5<l 
more  or  leas  deeply  by  the  inflammatory  procesB,  The  changes  that  occur 
need  no  description,  as  they  ai-e  identical  with  thojie  already  described  in 
the  Chapter  on  Inflammatory  Processes  in  Bone.  Tbey  usually  aflsuoie  tha 
form  of  rarefat^tive  osteitis  with  suppuration,  or  simple  caries^  but  if 
pix)cess  be  very  acute,  the  inflammatory  products  in  the  canc*ellous  space*  may 
break  down  into  pus  before  the  bony  trabecuiaj  have  been  completely  aba^irlj^, 
and  thus  portions  of  the  cancellous  bone  may  be  cut  o(f  from  their  nutritioit 
and  perish,  forming  sequestra  (cariejt  nenotim).  In  other  cases  the  inflan) 
tion  in  the  cancellous  spaces  may  spread  rapidly,  and  diffuse  osteumyelitis 
set  up.  This  is  espt'ciully  prone  to  happen  when  the  original  inflammatiun  in 
_  Ijjie  joint  is  septic  or  infective  in  character, 

I^Caubes  and  Varieties  of  Aci'te  AnTHBrris, — Acute  arthritis  ariaei 
Tiom  many  different  causes,  and  the  course  of  the  disease  varies  simicwhai 
according  to  its  mode  of  *>rigin.     The  following  are  the  chief  forms  met  with 
in  practice  : — 

Tranmatlc  Septic  Artlxritia. — This  arises  as  a  consequence  of  a  (lene* 
trating  wound  of  a  joints  with  admission  of  impure  air  and  subsequent  dcoom- 
position  of  the  discharges.  It  rapidly  tenninates  in  suppuration,  and  in  mAoy 
case^  leads  to  complete  destruction  of  the  articulation.  It  has  been  fuUy 
described  under  Injuries  of  Jnints  (Vol.  I.^  p,  510). 

Aente  Infective  Artluitia. — Acute  inflammation  of  one  or  mora  joinii 
is  a  common  local  effect  of  more  than  one  general  infective  process.  It  is 
met  with  in  pyaemia  arising  from  wounds,  in  puerperal  fever,  scarlet  feter, 
small-pox,  and  sometimes  after  typhoid  fever.  These  are  pitibably  cloiNsly 
allied  if  not  identical  conditions,  the  general  infection  taking  place  from  tbo 
placental  surface  in  puerperal  fever,  from  the  ulcerated  throat  in  scarlet  fever, ' 
from  the  pustules  in  small-pox^  and  from  ulcers  in  the  intestines  in  typboid 
fever,  just  as,  in  ordinary  pyaamia,  it  takes  place  frouj  the  unhealthy  wound. 
Pysemic  arthritis  begins  suddenly,  with  very  acut*.*  superficial  pain.  It  dtflttni 
from  many  other  forms  of  acute  arthritis  in  the  rapid  ♦ '"  ^nt 

which  occurs  at  the  commencement  of  the  attack.     It   il  iple 

acatti  synovitis  in  giving  rise  U*  a  swelling,  which  at  first  aasmnea  Uie  oittline 
of  the  distended  svnoviul  menilmuie.  If  the  patient  die  at  Uiis  8tag«i»  the 
joint  will  be  found  to  have  under)j:(Mie  bat  little  chanj;^*^,  the  e^-iiovial  membrane 
ia  injected^  and  the  frin;^'es  swollen,  and  the  cavity  of  the  artieulatiuo  contain* 
a  quantity  of  thin  pus  mixed  with  synovia.  If  the  pati<*ntj  h4»wever,  sun*in? 
men?  than  a  few  days  after  the  joint  has  become  affected^  the;  inflammation 
extends  to  tlie  ligaments,  destruction  of  the  cartilages  commences.^  and  the 
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Uwfii  mm  the  ordinary  coiirse  of  acute  artiiritis.  It  is  s<:>metimes  poBsible  to 
wiwt  the  prcn^ress  of  the  inflamiDatiou  before  tlje  de^Jtractive  changes  set  in, 
bji  free  drainaire  and  antiseptic  treatment,  hilt  evei)  then  iwisider" 

»bl  lid  contraction  of  tilt  capsule  nsually  result,  leaving  the  joint 

miiir  wr  leas  tixed.  If  the  joint  l>e  opened  without  sufficient  drainage  and 
mitkiat  antiseptic  treatment,  decomposition  of  the  pus  in  the  cavity  takes  place. 
Mid  tbe  ordmary  results  of  septie  arthritis  follow.  The  exact  process  bj  which 
tb*  i  '  foes  infected,  and  wimt  it  is  that  determines  the  particular  joint  or 
jfiMi'  mMittacked,  is  not  certainly  known.     The  pus  contained  in  the 

iim  ix\  all  furrtiF  of  infective  arthritis  is  verv'  irritating  and  contains 
in  large  nn inhere.     (8ee  also  Pyaemia,  Vol.  I.,  p.  MTD.) 
AfUsr  flctflci  fcrer  it  \%  not  uncommon  for  the  patient  to  sulTer  from  slight 
'and  pain   in  the  joints  resembling 
inK    This**  g<^arlatinal  rheumatism  " 
\  without  Buppuratiun,  and  is  prohalily 
wi     fnuM     tin      pvirniir     aftVction     just 


rui^  jirfntuiH  may  ^u.su  mxnir  as  a  com- 
|iji*»«fK»n    nf   ctouoitIk L*a,  but    this    is   rare, 
orms  uf  inflaramation   of    the 
,       ,  I'd  under  the  term  **  gonorrhcLnd 

itffitmflliBm/^will  be  dtti»eribed  in  the  Chapter 
la  (ionofrha'a.  When  the  afleetton  assumes 
«  denlniettve  form  it  is  prol>ably  due  to 
pytmic  iuft-i-tion, 

4eiit«  Arthritis  from  Exposure  to 
OliL  Jlente  Hhettmatic  Arthritis. — 
•  somewhat  ran*  alfection.  After 
to  ould,  ej4jH*(ially  from  sleeping  in 
air  aflcr  l.»eing  heated  by  violent 
iiOktlbe  patient  is  seized  suddenly  with 
febrile  iymptoms,  sometimes  preceded 
^ingar.  At  the  same  time  sweliing,  with 
pttiD,  ci>m.m4L^nces  in  one  joint,  most 
ily  the  kwH!.  The  symptoms  at 
m  closely  resemble  nn  attack  of  acat« 

that  these  cases  in  hospital  practice  are  commtmly  first 
iteittfd  into  the  medical  wards  and  subsequently  transferred  to  the 
SB|iQil.  The  distinction  from  acute  rheumatism  is  made  by  observing  the 
Uovini^  poi&tM  :  the  Akin  is  hot  and  dry,  the  profuse  sweating  of  rheumatic 
fiwhs^  absent  :  the  atTeiliun  remains  limited  to  the  ningle  joint  attacked, 
•ii  Uk  local  fymptomn  are  more  severe  than  in  ordinary  rheumatism.  The 
^pm^'Mt^  are  early  implicated,  and  there  is  little  recognizable  eflusion  into 
tfejoioi  ;  the  pain  k  most  agonizing  and  is  of  the  chanicter  alhnidy  described 
MeoeBfting  in  ucute  arthritis*  Pus  may  form  in  the  joint  in  a  few  days  from 
asmneocenii^nt  al  the  attack,  but  under  proper  treatment,  the  sympturaft 
stilisade  gradually,  and  tlie  patient  slowly  recovers,  after  weeks  or 
with  the  joint  always  stiffened,  and  usually  firmly  ankylosed,  some- 
rfcii  by  bone*  The  exact  cause  of  the  disease  is  not  ctutain :  from 
invasion^  and  its   arising   from   exposure    Ui   cold,  it    has  been 
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termed  rheamatic,  bnt  the  evidence  of  its  being  actually  related  t 
rheomatism  is  not  clear.  Yolkmann  described  it  under  the  name  o 
Croupons  Arthromeningitis,  and  states  that  it  is  characterized  bj  an  al 
ooagulable  exudation  both  into  the  synovial  cavity  and  the  soft  st 
forming  the  joint.  It  seems  roost  probable  that  the  disease  results  f 
infection  of  the  joint  by  the  organisms  of  suppuration,  which  reach  it  i 
the  blood  stream.  It  would  thus  be  closely  allied  to  acute  necrosis  < 
and  it  will  be  observed  that  the  mode  of  onset  and  the  character  of  the 
tutional  disturbance  are  very  similar  in  the  two  cases. 

Aonte  Arthritis  secondary  to  Disease  of  the  Bones.  —  < 
diseases  of  the  bones  being  in  most  cases  tuberculous  in  nature,  these,  wb 
extend  to  a  neighbouring  articulation  most  commonly  lead  to  disease 
joint  of  a  similar  nature.  The  only  exception  to  this  rule  is  the 
abscess  in  the  head  of  a  long  bone.  This  may  perforate  the  cartilage,  f 
its  contents  to  enter  the  joint,  and  acute  arthritis,  ending  rapidly  in  s 

tion,  may  be  set  up.  If  the  ca> 
already  been  opened  externally  a 
tains  decomposing  pus,  septic  artl 
the  most  acute  form  always  follows 
tion  of  the  cartilage.  The  perfor 
the  cartilage  in  these  cases  is  eflfcc 
process  of  ulceration  identical  in  c 
with  that  already  described  as  a 
in  acute  arthritis  commencing 
joint,  the  only  difference  being 
proceeds  from  the  deep,  instead 
articular,  surface  of  the  cartilage. 
Acute  inflammatory  process© 
extending  from  the  bone  to  th 
always  set  up  acute  arthritis.  A 
^^'  "^iiSfoSJJo"  oVc2^e.'  ''*'''•        ^ective  periostitis  or  osteomyelitii 

shaft  (Acute  Necrosis,  p.  277), 
stops  at  the  epiphyses,  and  consequently  seldom  causes  disease  of  th< 
bonring  joints.  Exceptional  cases  are,  however,  met  with  in  wl 
articulations  become  affected.  In  these  there  is  at  first  abundant 
into  the  cavity  of  the  synovial  membrane  ;  this  rapidly  becomes  p 
and  destruction  of  the  cartilages  and  softening  of  the  ligaments 
follow. 

Acute  osteomyelitis  attacking  the  growing  bone  in  the  epiphysis  anc 
terminating  in  its  necrosis,  or,  as  it  is  termed,  aaite  epiphysUUy  i 
uncommon  cause  of  acute  arthritis  in  young  subjects.  The  causes 
affection  are  not  always  evident ;  sometimes  it  is  attributed  to  inju 
examining  a  joint  affected  in  this  way,  the  appearances  already  desci 
characteristic  of  acute  arthritis  with  ulceration  of  the  cartilages  are  w 
On  making  a  section  of  the  epiphysis  in  which  the  disease  startiil.  t 
contained  in  it  will  often  be  found  forming  a  sequestrum  bathed  in 
cavity  in  which  it  lies  communicating  with  the  joint  by  an  ulcerate 
through  the  cartilage.  In  other  cases  the  epiphysis  may  be  separai 
the  shaft.  Acute  epiphysitis  is  probably  in  most  cases  an  infective 
mation  closely  allied  to  acute  infective  periostitis  and  osteomyelitis. 
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lypkHitio  Epiphysitis  and  its  effects  on  the  joints  have  already  heen 
dewibed  (Vol.  I.,  p.  1170). 

iesto  Arthritis  from  Diseases  of  the  Soft  Parts  external  to  the 
Joiit. — Abscesses  arising  from  any  cause  in  immediate  contact  with  a  joint 
may  bont  into  its  cavity.  When  this  happens,  acute  arthritis  with  dcstruc- 
tkm  of  the  articulation  invariably  follows.  This  accident  may  occur  in  acute 
inSammation  and  suppuration  of  the  bursse  in  the  neighbourhood  of  a  joint. 
In  phlegmonous  erysipelas  the  joints  are  occasionally  opened  where  the  liga- 
moits  are  in  close  contact  with  the  subcutaneous  tissue. 

leite  Arthritis  of  Infants. — Under  this  name,  T.  Smith  has  described  a 
form  of  acute  arthritis,  unconnected  with  syphilis  or  injury,  not  uncommonly 
met  within  very  young  children.  It  is  sudden  in  onset,  and  runs  a  rapid 
eoane,  ending  in  suppuration.  It  is  most  common  in  the  knee,  hip,  and 
ihoQlder.  The  first  symptom  is  restricted  movement  wath  pain,  rapidly 
foiloved  by  swelling,  and  the  formation  of  pus.  In  some  cases  two  or  three 
joints  are  affected.  If  the  abscess  is  opened  early,  recovery  may  take  place  ; 
ukylotts  rarely  results,  but  more  commonly  a  weak  movable  joint  is  left. 
Tbe  disease  is  fatal  in  a  considerable  proportion  of  cases.  In  the  21  cases 
recorded  by  T.  Smith,  the  ages  of  the  patients  were  as  follows :  8  under  1 
month,  4  under  2,  7  between  2  and  6,  and  3  over  6  months.  The  post- 
mrttm  examination  of  the  fatal  cases  showed  rapid  loss  of  substance  in  the 
trticQlar  end  of  one  of  the  long  bones  entering  into  the  joint.  Acute  Arthritis 
of  In&Dts  does  not  seem  to  be  a  separate  disease.  Some  of  the  recorded  cases 
•«  probably  pyaemic,  arising  in  very  young  infants  from  infection  from  the 
mnbilical  cord  ;  others  were  instances  of  acute  epiphysitis  occurring  iu  young 
childreiL 

ttslle  Acnte  Arthritis. — A  form  of  acute  arthritis  is  occasionally,  but 
TOT  rarely  met  with,  occumng  independently  of  any  external  cause,  but 
tpptrently  due  chiefly  to  simple  loss  of  vitality  in  old  persons  of  feeble  con- 
ttitncion.  I  have  seen  it  in  the  joints  of  the  foot,  the  ankle,  and  in  the 
ttrno-clavicular  articulation.  It  resembles  iu  this  respect  that  form  of  senile 
necroiis  of  bones  described  at  p.  288.  In  senile  arthritis  the  pain  is  very 
•cm*,  the  enlargement  of  the  joints  considerable,  the  wasting  of  muscle  rapid 
»d  grifat.  Tlie  constitutional  disturbance  is  proportionately  severe.  The 
joint  chat  it  most  frequently  affects  is  the  knee.  I  have  seen  it  also  in  the 
vritt.  This  form  of  arthritis  must  not  be  confounded  with  the  dry  rheumatic 
inhritis  of  old  people.  It  differs  from  this  form  of  the  disease  in  the  acute- 
Mmof  its  local  symptoms  and  the  severity  of  the  constitutional  disturbance. 
It  ii  often  mistaken  in  the  first  instance  for  gout ;  but  the  rapidity  of  the 
pneeff,  the  formation  of  pus  within  and  around  the  joint,  the  necrosis  of  the 
OTtigfuons  iKines,  and  the  separation  of  the  articular  cartilages,  all  indiciite 
tk  different  nature  of  this  affection.  The  disease  is  incurable,  and  usually 
Icnninates  fatally. 

(>n  examining  the  joint  after  removal,  the  cartilages  will  be  found  to  be 
ulcerated,  the  synovial  membrane  softened,  swollen  and  injected ;  the  liga- 
■wts  softened,  and  the  articular  ends  of  the  bones  congested. 

Sepair. — Should  the  patient  recover  from  acute  arthritis  without  removal 

♦^  the  joint  by  amputiition  or  excision,  the  process  of  rej)air  will  vary  with 

tie  extent  of  tlie  mischief  done  before  the  arrest  of  the  disease.     The  inflamed 

Jiguoents  seldom  recover  their  normal  condition.     The  inflammatory  products 
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with  wliicli  tfiey  jti*e  infiltrated  art'  [uirtly  Hbsorl>etf,  iiml  partly  devel<ipeti  iafi 
•Irnse  fibrons  tissue.  This  process  is  a<"Coinpanied  Imiuently  by  some  coiS 
tnictioii,  80  that  the  nataral  mobility  of  the  joint  is  more  or  less  interfere! 
with.  Should  the  position  of  the  joint  during'  the  attack  have  le<i  to  relmf 
tion  of  any  ligament,  as.  for  instance,  of  the  ilio-temoral  from  flexion  of  th 
hip,  the  ligament  becoines  ghortened  as  the  joint  rcco\a'rs,  so  that  the  positi 
aiBumed  during  the  a^jote  staofe  becomes  a  fixed  one. 

The  inflamed  surfaoes  of  the  synovial  membmne  which  have  bji*t  th« 
endothelial  covering  and  become  covered  with  granulation  tissue,  adherr  t 
each  other  wherever  they  are  in  contact,  and  tlms  the  synovial  pouebt 
become  obliterated.  If  the  cartil^es  have  been  but  very  superficial ly  ulcerates 
they  may  again  become  smooth  without  the  formation  of  adhesioBB  bet 
the  opposed  surfaces.  If,  however,  the  destruction  has  gone  on  t« 
extent  of  the  formation  of  granulation  tisflue  on  the  surface  of  tlie  cairti 
the  opposes!  granulating  surfaces  cuiileR^e»  the  new  tissue  l>econies  de' 
into  cicatricial  fibrous  tissue,  and  the  joint  is  permanently  stiffened. 
condition  is  doaeribed  as  fibrous  ankylosis.  If  the  cartilage  has  beeo  cciis 
pletely  destroyed,  the  opposed  granulations  on  the  surface*  of  the  bone<i  Go^lei^ 
and  develop  into  ^»one,  and  thusosseons  ankylosis  re^sults.  In  ni»  cinnimstiiQCl 
does  c^ortihi^a*  when  once  destroyed  become  regenerated. 

Treatmtnt.— In  acute  arthritic,  perfect  rest  of  the  articulation  is  of  U 
first  moment.  Unless  this  be  secured,  no  other  treatment  can  be  of  any  aw 
The  limb  should  be  fixed  by  s^mie  efficient  apparatus  and  slung  in  a  cradi 
For  the  hip  or  knee,  Thomnw'ti  splints  will  be  found  most  useful.  But  fU 
only  is  absolute  immobility  of  the  joint  imperatively  rec[uire<l  iis  the  fil4 
means  of  cure,  but  slight  extension  of  the  limb  is  almost  of  equal  importaod 
with  the  view  of  removing  the  pain  and  preventing  the  destructive  di 
organization  of  the  articulation  and  consequent  ankylosis,  which 
partly  from  the  pressure  of  one  inflamed  articular  surfaee  against  the  other  I 
the  tonic  contraction  of  the  rauseles  of  the  limb,  and  jwirtly  from  the  ||H 
which  occur  when  the  patient  fulls  asleep.  The  pain,  more  espeeiall^H 
which  results  from  spasmodic  action  of  the  mnecles  of  the  limb*  is  not  relievi 
entirely  by  simple  rest ;  but  it  is  usually  at  once  rcmovf?d  by  means  of 
weight  extension  attached  to  the  lower  part  of  the  limb.  This  is  particalif 
the  case  in  inflammations  of  the  hip  and  knee  joints.     The  weij  iM 

proportioned  to  the  age  of  the  patient.     \U  use  will  oflen  at  on*  i  pi 

and  enable  the  sufferer  to  obtain  sleep.  Fomentaitinns  and  ortlinary  sooibii 
applications,  such  as  a  paint  composed  of  equal  parts  of  extract  of  beUa^kg 
kd  glycerine,  may  be  combined  with  these  means*  In  tlie  achate  itage  flH 
disease,  small  doses  of  opium  may  be  useful,  and  at  the  same  tixoB  the  p^| 
must  be  confined  to  liquid  food  without  stimulants.  Leeches  applied  ft^l^B 
the  joint  frequently  reUeve  the  pain  and  diminish  the  acuteoens  of  |] 
symptoms, 

Should  these  means  be  successful  in  arresting  the  progress  of  the  dis» 
Lbefore  suppuratioD  tee,  the  inflammation  often  continues  m  a  m|H 

Pform,  and  some  mi  u  must  then  be  made  in  the  treatment.     twM 

condition^  perfect  rest  is  equally  imi)erative  as  in  the  acute  stage,  and  mi 
l)C  secured  in  the  same  way.  At  the  same  time  the  joint  nuiy  be  repealed 
blistered  ;  but  in  many  instatices  most  benefit  will  lie  dt^rivcfl  fipom  ti 
application  of  the  actual  cautery.    This  agent,  when  properly  applied,  yiel 
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moch  more  certain  and  successful  results  than  any  other  form  of  counter- 
irritadon  with  which  I  am  acquainted.  The  patient  having  been  anaesthetized, 
i  CMiterizing:  iron,  heated  to  a  black-red  heat,  should  be  rapidly  drawn  over 
the  diseased  articulation  in  a  series  of  parallel  lines,  across  which  an  equal 
nnmber  of  cross-bars  are  again  drawn,  without  destroying  the  whole  thick- 
QOiof  the  true  skin.  A  good  deal  of  inflammation  is  thus  set  up,  followed  by 
slight  npparation.  When  this  has  subsided,  the  application  of  the  cautery 
Dty,  if  necessary,  be  repeated ;  in  this  way,  the  deep  gnawing  pain  will 
QHttliy  be  removed,  and  suppuration  of  the  joint  may  be  averted.  For 
ooonter-irritants  to  be  of  any  use,  they  must  be  employed  before  suppuration 
has  nt  in  ;  it  is  only  torturing  the  patient  unnecessarily  to  have  recourse  to 
time  igents  when  once  pus  has  formed  in  the  articulation.  In  order  that 
hU  benefit  should  be  derived  from  this  plan  of  treatment,  it  must  be  per- 
ie?ered  in  steadily  for  a  considerable  length  of  time.  The  diet  must  consis'^ 
dudy  of  liqnid  nourishment  during  the  acute  febrile  stage,  but  good  food  and 
timidants  will  become  necessary  in  proportion  to  the  increase  of  the  debilify. 
Asthe  inflammation  about  the  joint  subsides,  a  tonic  plan  of  treatment  should 
beadq>ted. 

During  the  subacute  stage,  if  it  be  thought  necessary  to  apply  counter- 
irritition,  absolate  rest  of  the  joints  of  the  lower  limb  may  be  obtained, 
vithoot  confining  the  patient  to  bed,  by  the  use  of  Thomas's  hip  or  knee 
ipliBt.  (See  Diseases  of  the  Hip  and  Knee.)  If  it  be  thought  unnecessary  to 
apply  any  counter-irritation,  the  inflamed  joint  may  be  efficiently  steadied  by 
the  application  of  the  starch  or  plaster  bandage,  the  patient  then  being  allowed 
to  move  aboQt  on  crutches  or  in  a  chair.  In  disease  of  the  joints  of  the  foot, 
(he  patient  may  walk  with  the  bent  knee  resbin<r  on  a  wooden  pin  leg. 

With  respect  to  the  local  treatment  of  the  inflamed  joint  in  the  later  stages 
«f  the  disease  when  it  has  assumed  a  chronic  form,  it  may  be  stated  generally 
that  ao  long  as  it  is  tender  on  pressure  applied  perpendicularly  or  laterally,  so 
ioog  as  there  is  any  loosening  of  the  ligaments,  or  pain  induced  by  movement, 
it  moat  be  kept  absolutely  at  rest  in  splints,  or  by  a  starch  or  plaster  bandage. 
During  this  period  great  care  must  be  taken  to  keep  the  joint  in  the  position 
whidi  will  be  most  useful  to  the  patient,  should  it  become  stiff— the  straight  one 
for  the  knee  and  hip,  and  the  semiflexed  for  the  elbow.  In  many  cases  it  may 
be  uefnl  to  strap  the  joint  firmly,  in  the  way  recommended  by  Scott.  This 
plan  of  treatment  consists  in  spreading  on  pieces  of  lint  the  strong  mercurial 
oiitment,  to  every  ounce  of  which  a  drachm  of  camphor  has  been  added  ; 
attipa  of  soap-plaster  spread  upon  leather  are  then  cut  of  a  proper  length  and 
Imdth,  and  the  joint  is  firmly  and  accurately  strapped  up,  the  limb  having 
pRTioosly  been  bandaged  as  high  as  the  joint  that  is  strapped.  This  dressin^r 
»ay  be  left  on  for  a  week  or  two,  until  it  becomes  loose  or  gives  rise  to  irriia- 
tioo ;  over  the  whole  a  starched  bandage  may  he  applied.  In  many  cases  I  have 
fauid  it  advantageous  to  strap  up  the  joint  with  a  plaster  composed  of  equal 
parti  of  the  emplastrum  ammoniaci  cum  hydrargyro,  and  the  emplastrum 
^KMiis  or  belladonnse.  These  applications  not  only  fix  the  joint  and  promote 
thi  absorption  of  the  inflammatory  products  within  and  around  it,  but  l»y 
aetiiig  as  gentle  counter-irritants,  remove  the  remains  of  the  inflammation  thit 
■aj  be  going  on  within  it.  If  recovery  have  left  the  joint  stiffened  without 
kwng  actually  ankylosed,  the  natural  movement  must  be  restored  by  warm 
fomentation,  friction,  and  passive  motion.     Warm  water,  in  any  way 
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applied,  is  singularly  useful  in  restoring  the  mobility  of  stiffened  jointi. 
Passive  movement  mast  be  undertaken  with  great  caution,  and  not  until  eTor 
trace  of  active  inflammation  has  passed  away.  It  is  better  to  keep  the  limb 
fixed  a  month  or  more  longer  than  is  absolutely  necessary  than  to  begu 
passive  movements  a  day  too  soon.  The  chances  of  ankylosis  are  only  incrmed 
and  the  chronic  inflammation  prolonged  by  abandoning  the  treatment  by  per* 
i'ect  rest  before  the  proper  time. 

Should  the  treatment  fail  to  prevent  suppm*ation,  the  prognosis  becomes  ir 
more  unfavourable,  especially  when  large  joints,  such  as  the  knee  or  hip,  tf» 
affected  ;  so,  likewise,  when  the  articular  ends  of  the  long  bones  are  diseased,  it 
is  seldom  that  the  joint  can  recover  itself,  as  caries  or  necrosis  is  complicatoq; 
the  arthritis  and  keeping  it  up.  When  the  articulation  is  very  sinuous, « ii 
the  carpus,  or  when  a  number  of  small  joints  communicate  with  one  anothff; 
if  not  directly  by  synovial  membrane,  at  all  events  indirectly  throagh  the 
medium  of  ligament  and  of  fibrous  tissue,  as  in  the  tarsus,  a  cure  can  rarely  k 
obtained.  As  soon  as  the  presence  of  pus  is  recognized,  steps  must  be  takfll 
to  let  it  out  completely,  and  to  drain  the  cavity  thoroughly.  It  is  impoitHl 
that  this  should  be  done  if  possible  before  the  capsule  gives  way  and  the  p» 
becomes  diffiised  in  the  surrounding  parts. 

When  distinct  fluctuation  is  felt  and  the  cavity  of  the  articulation  is  evidea^p 
full  of  fluid,  if  there  be  any  doubt  as  to  its  nature,  the  joint  should  be  punotml 
with  the  aspirator.  If  the  fluid  removed  is  thin  serous  pus  mixed  vtt 
synovia,  the  fomentations  and  other  local  means  of  treatment  may  be  contiiiiidC 
and  aspiration  repeated  if  the  joint  fills  again.  If  thick  pus  is  withdrawn,  rijl 
opening  should  be  made  at  once  and  the  cavity  drained.  If  the  skiif 
reddened  at  one  part,  under  which  fluctuation  is  very  distinct,  the  presenoil 
pus  is  certain,  and  aspiration  will  be  of  little  use. 

An  abscess  in  a  joint  should  be  freely  opened  by  one  or  two  lateral  incii 
extending  fairly  into  the  synovial  cavity,  so  as  to  alTord  a  free  exit  for  the] 
The  practice  of  making  free  incisions  into  a  suppurating  joint,  as  advocatflil 
G»iy,  was  a  great  improvement  on  the  former  method  of  merely  punctoriiif  | 
The  small  aperture  that  was  formerly  made  without  any  antiseptic  pr 
admitted  air,  in  consequence  of  which  the  pus  became  offensive  and  irriti 
and,  being  unable  to  escape  freely,  gave  rise  not  only  to  much  local 
but  to  severe  septic  fever.     By  laying  the  joint  open  freely,  even  when  I 
special  antiseptic  treatment  was  adopted,  much  of  this  was  prevented ; 
was  given  freely  to  the  pus  through  one  or  two  incisions  extending  tbei 
length  of  the  articulation  ;    the  septic  poisoning  from  pent-up  and 
matter  was  pi\' vented,  and  in  many  cases  healthy  granulations  spnmg  \ 
the  cavity  and  recovery  took  place  with  an  ankylosed  joint.     The  < 
this  successful  termination  are  very  greatly  increased  by  the  adoption  of  I 
efficient  method  of  antiseptic  dressing.     The  irregular  cavity  of  a 
difficult  to  drain  perfectly  even  with  the  freest  incisions,  and  conseqaentfy i 
of  great  importance  that  such  fluid  as  remains  behind  should  not  be  i 
decompose.     By  the   combined   use  of  antiseptic  drainage  and   rest 
excellent  results  are  obtained,  and  excision  of  the  joint  or  amputation 
limb  is  usually  avoided.     It  is  more  especially  in  the  knee,  elbow,  ao 
that  this  practice  has  yielded  such  good  results.     In  some  cases,  evM  t 
the  joint  has  been  perfectly  loose  and   grating,  by  perseverance  in 
treatment  a  good  and  useful  limb  may  be  lefl.     Should  decompositioB 
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pboe^  proftun  discharge  followed  by  hectic  or  chronic  septic  poisoning  comes 
OD,  tnd  pTsemia  is  not  unfreqnentlj  developed  ;  if  the  patient  escape  these 
iuagm  the  joint  may  become  useless  or  cumbersome,  and  its  removal  by 
amputation  or  excision  must  be  practised.  When  an  attempt  is  made  to  save 
the  joint  after  suppuration  has  taken  place,  very  special  attention  will  be 
Rqdredy  in  consequence  of  the  softening  of  the  ligaments,  to  prevent  dis- 
pboonent  of  the  osseous  surfaces  either  laterally  or  antero-posteriorly  ;  this 
Bty  be  produced  partly  by  the  weight  of  the  limb  and  partly  by  the  traction 
of  the  mnsclee.  Any  neglect  of  proper  precautions  in  the  more  minute  details 
of  the  application  and  adjustment  of  proper  apparatus  may  be  followed  by  a 
T«7  considerable  amount  of  deformity.  Should  the  joint  already  have 
Mnmed  a  faulty  position,  in  consequence  of  the  Surgeon  neglecting  to  support 
it  properly  in  splints  in  the  early  acute  stage,  the  patient  may  be  ansesthetized, 
tod  the  malposition  of  the  limb  gently  corrected. 

With  regard  to  the  treatment  of  the  special  forms  of  acute  arthritis,  little 
need  be  said.  That  of  Acule  Septic  Arthritis  from  a  wound  has  already  been 
docribed.  In  Pijipmic  Arthritis,  most  commonly  little  can  be  done  owing  to 
the  constitutional  condition  of  the  patient,  but  should  there  be  no  visceral 
complications  a  cure  not  unfrequently  results  after  free  antiseptic  incision, 
dnioage,  and  rest.  Ankylosis  almost  invariably  ensues.  In  Acute  '*  Rheu- 
miie'' Arthritis,  ^rfect  rest,  leeches,  and  hot  fomentations  must  be  tried. 
Should  suppuration  take  place,  tix^  incisions  may  be  successful  in  saving  the 
joint  In  Artite  Arthritis  secondary  to  disease  of  the  hones,  the  results  of 
tieitment  are  not  very  satisfactory.  An  attempt  may  be  made  to  save  the 
joint  by  removing  sequestra  and  treating  the  carious  surface  as  described  in 
theChf^r  on  Disease  of  Bones,  but  it  often  fails,  and  amputation  or  excision 
becomes  necessary.  In  Acute  Arthritis  of  Infants,  the  joint  must  be  laid 
freely  open  as  soon  as  pus  forms,  and  by  this  means  the  limb  can  usually  be 
•Ted.  In  Sf^nile  Arthritis,  the  treatment  must  be  conducted  on  ordinary 
principles  of  rest,  fomentations,  opiates,  and  supports.  But  at  last,  in  order 
to  prevent  destruction  of  life  by  pain  and  exhaustion,  the  question  of  amputa- 
li'jo  will  arise  ;  and,  serious  as  this  may  be  in  old  people,  it  will  be  the  only 
ilternative  and  chance  of  escape  from  a  painful  death. 

TUBERCUIiOUB    DISSABX    OF    JOINTS. 

This  important  group  of  joint  affections  has  long  l)een  studied  under  the 
nrioQs  names  of  "  Stramons  Arthritis,"  "  White  Swelling  "  (Wiseman), 
'^Ihljff  degeneration  of  the  synovial  membrane"  (Brodie),  "Fnngons 
iiiaamation  of  joints,"  etc.  During  recent  years,  however,  the  oljserva- 
tioM  of  numberless  workers  both  in  this  country  and  abroad  have  shown 
incontestably,  that  all  these  affections,  although  differing  widely  in  their 
dioica]  manifestations,  are  tuberculous  in  nature. 

It  is  impossible  here  to  consider  in  any  detail  the  large  amount  of  evidence, 
both  clinical  and  pathological,  upon  which  this  view  is  based.  It  is,  indeed, 
in  most  respects,  similar  to  that  which  has  already  been  mentioned  in  con- 
nexioQ  with  tuberculous  diseases  of  bones  (p.  2(;7) :  thus  the  histological 
examination  of  the  diseased  tissues,  the  presence  of  the  tubercle  bacillus,  and 
the  frequent  association  of  these  chronic  joint  affections  with  tuberculous 
lenoDS  elsewhere,  point  with  certainty  to  their  true  nature. 
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In  72  cases  examined  by  Kooig  tuberculous  tisBUc  waa  found  in  67.  and 
the  remaining  five  the  material  for  examination  waa  deficient,  bo  that 
conohwion  could  be  arrived  at  an  to  its  presence.    Croft  and  Greenfield  ai 
other  observers  a^e  as  to  the  eoustiiriey  of  the  prciWiuce  of  tuliercle. 

The  statistics  of  white  swelling  ahow  moreover  that  in  a  very  lai-ge 
portion  of  fatal  cases  death  takes  place  from  i^^ciieral  tubcrculoei*.  Al 
haa  published  some  utati^tica,  in  which  it  18  shown  that,  out  of  l.S.'i 
cases,  in  G4  death  occurred  from  tuberculosis.  If  further  proiif  b«  needed^ 
tlie  eharacteristic  lesions  have  been  produced  by  the  injection  of  ttibertnilooi 
material  or  of  jiua*  cultivations  of  the  tnl^m-lc  bacillus  into  the  joint^cavitiei 
of  aniraab,  and  m  a  few  recorded  cases  by  accidental  in<x!ulation  of  a  joint  il 
the  hunmu  subject.  Of  this  last  occurrence  Pfeift'er's  well-known  ca«i*  is  ( 
good  example,  A  veterinary  surgeon  wounded  the  joint  of  his  thumb  in 
dissecting  a  tubercuilous  cow.  The  puucture  healed,  but  soon  the  joint  bec^anH 
enlarged,  and  the  patient  died  of  phthisis  eijrhtoen  months  after  the  injnryi 
Examination  of  the  joint  showed  well-marked  destnictive  chancres  ;  whihr  thi 
diseased  tigsaes  presented  the  characU^ristic  lesions  of  tubercle  and  r  I 

tubercle  bacilli  in  abundance*     It  will  be  convenient  to  consider 
anatomical  changes  met  with  in  the  chief  varieties  of  tuliereulous  joint  dtJ 
and  then  to  describe  the  clinical  features  presented  by  the  discaae  in    i 
different  stages. 

Pathological  Anatomy. — If  those  unui<ttal  can^s  arc  fxcluded  id 
tubea-le  r>f  a  joint  ijccurn  secondarily  to  disease  of  neighbouring  hu: 
tendon  sheaths,  two  chief  varieties  need  consideration — first,  jirimary  laber 
cuh«i8  of  the  synovial  membrane,  and  secondly,  primary  tuberculosis  of  thi? 
articular  extn^mity  of  a  bone  with  secondary  invMsion  of  the  joint-cavity 
Although  in  the  later  stages  the  disease  tends  U^  afftct  all  the  artictilar 
structures,  so  that  it  may  be  impossible  to  determine  its  exact  starting*jH>int,yipt 
the  division  is  a  practical  one,  and  the  two  varieties  will  lie  described  sepsimtely. 
FrisnaEy  Tubercle  of  tlte  Synoirial  Membrane. —The  [iathoIo$rieaJ 
changes  have  l>t<  n  vi^y  nceurntcly  described  by  HiIlniUi»  K<inig,  Cheyne  «nd 
others*  In  the  earliest  stiiges  that  have  been  c»bservcd,  the  ^ynovi  i 
are  swollen  and  the  tnembmne  i«  generally  thicker  than  natural,  and  hvj 
Tin  re  is,  as  a  rule,  no  increase  of  secretion,  but  the  synovia  is  often  slightly 
turbid.  As  the  disease  advances,  the  synovial  membrane  becomes  thicker  and 
more  vascular,  its  natural  smooth  surface  is  tost,  and  sofl  s])ongy  granulatii>n» 
S[  ijp<)n  it,  till"  def'^)er  [>arts  becoming  ilruse  nnd  fibrous.     This  chaogi* 

i^  ,  iy  marked  in  the  j^yncmal  fringes.  TIick^  form  i«oft  masses  of  gran Q« 
latton  ttfisne  which  fill  up  the  angles  between  the  artieutar  snrfacvrs  and 
gradually  creep  over  the  cartilages.  In  some  instauces  grey  granuUtians 
U;  seen  scattered  through  the  granulation  tit^sne.  Where  two  irrannlalitif 
q^ovial  surfacen  are  in  contact,  as  in  the  [K>urheg  of  tb- 
ooafe^ce,  and  thus  the  cavity  of  the  joint  gnichmlly  b<*c<»mes 
m  consequents^  of  this  limitation  of  the  diseaai  to  the  synovial  membmiM^  tii 
the  early  stages,  that  the  swelling  of  the  joint,  observed  clinically.  tAkfs  the 
1  form  of  the  distended  articular  cavity,  as  in  simple  synovitis  with  ctruaiou. 

^^L       As  the  disease  advances,  the  chronic  infiamrasition  extends  t4>    '  •  r 

^V       and  ca(isn1e,  which  become  infiltrated  with  the  infiummatory   : 
I  swollen  and  lardaeeous  in  ap|H.;amnct* ;    and  later  on  the  are<il  •  r 

I  rounding  the  joint  is  similarly  atfected.     It  is  owing  to  this  thai   ...     ....!.*  it 
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joint  loses  the  form  of  the  distended  synovial  membrane  which  characterized 
the  earlier  stages,  and  becomes  rounded  or  oval.  Simultaneously  with  the 
alketi<m  of  the  ligaments,  the  growth  of  the  granulation  tissue  within  the 
joiot  oontinaes  antil  the  synovial  membrane  is  replaced  by  a  soft  pulpy  mass 
of  gruiolation  tissue  from  half  an  inch  to  nearly  an  inch  in  thickness. 
The  growth  gradually  spreads  over  the  cartilage,  covering  it  like  a  veil.  If 
an  tttempt  be  made  to  remove  this  it  will  be  found  that  the  advancing  edge 
en  be  raised  with  the  handle  of  the  scalpel  for  about  one-eighth  of  an  inch, 
be^d  which  it  will  be  adherent  to  the  cartilage.  The  advance  of  the  granu- 
ktioQ  tiasiie  over  the  cartilage  is  compared  by  Billroth  to  ivy  creeping  over  a 
nD,  and  becoming  gradually  attached  by  its  roots.  If  the  granulation  tissue 
beicraped  away,  it  will  be  seen  that  it  is  growing  into  and  pitting  the  surface 
of  the  cartilage,  which  is  thus  at  last  completely  perforated.  In  this  way  the 
gnnalation  tissue  reaches  its  deep  surface,  and  extending  beneath  it  mny  lead 
(0  loosening  and  complete  detachment  of  considerable  portions. 

After  the  perforation  of  the  cartilage  the  subjacent  bone  becomes  affected. 
Here  the  process  assumes  the  form  of  rarefying  osteitis  with  exuberant  growth 
of  grauulation  tissue  (Superficial  Fungating  Caries,  p.  267) ;  the  destructive 
prooen  may  extend  to  a  varying  depth  into  the  cancellous  tissue  of  the  arti- 
cular end  of  the  bone.  The  periosteum  usually  shares  in  the  disease,  the 
iidlamiDation  assuming  the  osteoplastic  form,  and  leading  to  the  deposit  of 
irregular  masses  of  bone  on  the  articular  ends,  chiefly  in  the  immediate  neigh- 
boQifaood  of  the  joint.  At  this  stage  no  articular  cavity  remains  ;  the  joint 
is  represented  merely  by  the  articular  ends  of  the  bone  more  or  less  extensively 
denoded  of  cartilage,  embedded  in  a  soft  pulpy  mass  of  granulation  tissue,  sur- 
roonded  by  the  infiltrated  and  softened  ligaments.  When  the  granulation 
tiaBoe  reaches  the  thickness  of  from  a  quarter  to  half  an  inch,  caseation 
occurs,  and  it  is  from  the  appearance  of  the  mass  of  tuberculous  granulation 
time  that  the  disease  received  its  name  of  *'  pnlpy  degeneration  of  the  synovial 
Bwnhrane."  The  soft  pulpy  tissue  is  pink  in  colour,  marked  by  yellowish 
IMtcbes  of  fatty  degeneration  and  brown  areas  from  old  haemon'hages.  The 
iatty  degeneration  is  followed  sooner  or  later  by  softening,  and  thus  a  chronic 
ahacea  with  flocculent  curdy  contents  is  formed.  This  frequently  occurs 
in  ooe  or  more  local  centres,  without  implicating  the  whole  mass  of  granulation 
ti«oe.  Thus,  in  the  knee,  it  fre(juently  occurs  in  the  synovial  pouches  above 
the  joint. 

Although  the  above  description  indicates  the  usual  series  of  changes  result- 

iflR  from  tuberculous  disease  of  the  synovial  membrane,  several  modifications 

are  recognizable  which  are  of  considerable  practical  interest.     Watson  Oheyne 

itoognizes  four  distinct  forms  of  tuberculous  disease  of  synovial  membrane. 

Firrt,  that  resulting  in  diffuse  thickening  of  the  membrane.     This  is  the  form 

above  described,  and  is  by  far  the  most  common.    Secondly,  limited  thickening 

eftbe  synovial  membrane.     This  is  an  uncommon  form  described  by  Konig 

•ad  Riedel,   and  has  been   met  with   chiefly  in  the  knee-joint.     Distinct 

aodolar  or  polypoid  growths  may  form  in  the  synovial  membrane.     These 

ootgrowtlis  consist  of  vascular  connective  tissue  and  granulation  tissue  and 

aiy  be  associated  with  considerable  effusion  into  the  joint.     Thirdly,  acute 

fliiiitfy  tuberculosis  of  the  synovial  membrane.     This  form,  which  has  been 

deKribed  by  Konig,  is  occasionally  met  with  in  general  tuberculosis,  and  is  not 

neoeasarily  associateil  with  any  clinical  evidence  of  joint-disease.     Fourthly, 
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tuberculous  hydropfl  and  empyema.     Tuberculom  htjdropn  ha«  bevn  m  aJted 
by  Koriig  ou  ttocoiint  of  the  exteDsive  eftai!»ioii  into  the  joint  whirh  occun^J 
}\<}  states  that  it  may   he  caused   by   diffuse   tuberculi>sis  of  the  synovmH 
membrane  with   or  without  marked  thickeuingt    When    the  m**mbrane  i«.| 
thickened,  it  is  due,  in  some  cases,  to  the  de[>osit  of  fibrinons  hv  rj  it^l 

esf)eciully  on  tlic  frinires,  which  may  become  villous  or  even  polype  -* tr- 

ance. In  these  cases  liMjse  hotiles  may  be  present  in  the  joint,  in  moit 
instances  tnhei*cuU»us  hydrarthrosis  ends  sooner  or  later  in  the  more  usual 
forms  of  the  disease-  It  occurs  most  commonly  in  young  adults,  very  rareli 
in  chiidi'en.  In  tnhprculous  fmptjema  of  a  joint  the  cavity  is  fi IIihI  with  currli 
pus  before  the  synovial  membrane  is  obviously  thickened.  According  to  i  'heyne»I 
tbjs  form  occurs  especially  iu  old  people. 

Primary  Tubercle  of  Bone. — Hunng  briefly  considered  the  most  impor"| 


f^ 


Flg<  &4t.— Ooii^M  rmin  n  f««*  at  tiilwirutmi*  UImam;  of  tliv  ku'*^}timl  nUnwIng  Ut^ri*  iwtti^vHUuitiMl « 
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iMnt  changes  which  take  place  in  a  joint  as  the  result  of  tutierculooR  dtfoiiM^ 
the  synovial  membrant%  it  retnnins  tti  d<*8crillKt  the  chan<^.«  resultitifr  fnwB^ 
aecondary  infection  of  thi?  joint  from  a  primar}'  deposit  itf  tnbm'Je  in  one  of 
the  bones  ( >  nito  iu  formation.     The  chiinges  in  the  bone  itaelf  lia¥i 

alrea^ly  be«  f  M/d  (p.  *ir>"o,  and  consist  in  a  destrnciive  inflammatfcm  ef 

tin*  cancellous  tissue  around  a  tul»ercuhuiA  deposiL  Not  uneommtmly  the 
carious  cavity  contains  a  nioft*  or  le»^  wedgi''&)ta]KHl  se(}uestnim«  the  hrcHidermd 
of  which  nmy  lie  immedinUtly  ben<niih  the  artieubr  carttlacT  (^'isf.  IfAff* 
When  the    ^  fuis   rcaehe«l   the   dwp  surface  of  the  "*   if  ! 

gradually   •  i   from   k'low  in  a  manner  similar  to  i  h  ibj 

is  eiHided  f^om  the  superficial  surface  iu  primary  disaaae  of  the  sjnof 
membrane. 
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When  the  cartilage  is  completely  perforated  the  taberculous  tissue  extends 
mto  the  joint-cavity  (see  Fungating  Caries,  p.  267),  and  infection  of  the 
srnovial  membrane  occurs,  resulting  in  changes  similar  to  those  due  to  primary 
depoidt  in  the  membrane  itself.  The  earliest  stage  of  infection  of  the  joint 
vu  veil  illustrated  in  a  case  recently  treated  in  University  College  Hospital. 
The  patella  was  the  seat  of  an  extensive  caseous  deposit,  and  on  opening  the 
knee-joint,  the  synovial  membrane  in  its  anterior  part  was  found  swollen  and 
injected,  whilst  grey  granulations  could  be  recognized  scattered  over  it.  In 
tome  cases  adhesions  occur  in  the  joint  before  the  cartilage  is  actually 
perforated,  so  that  only  a  limited  part  of  the  synovial  membrane  may  become 
tobercalous. 

The  exact  position  of  the  primary  focus  which  serves  as  the  starting-point  of 
the  disease  varies  in  different  cases.  It  may  be  deeply  seated  in  the  cancellous 
tiEgae  of  the  articular  extremity,  immediately  beneath  the  articular  cartilage. 
In  many  eases,  however,  it  is  situated  in  the  vascular  growing  bone  between 
the  epiphysis  and  the  shaft ;  it  may  then  infect  the  joint  by  perforating  the ' 
cartilage,  or  it  may  extend  to  the  surface  of  the  bone  at  or  within  the  line  of 
the  attachment  of  the  capsule,  and  thus  reach  the  joint  by  a  different  route. 

It  occasionally  happens,  especially  in  the  shoulder,  that  the  disease  of  the  bone 
wnmes  the  form  of  dry  caries  (p.  257),  and  thus  extensive  destruction 
may  oa'or  without  any  evidences  of  suppuration,  and  the  true  nature  of  the 
case  may  consequently  be  obscure. 

The  proportion  of  cases  in  which  the  synovial  membrane  is  primarily  aifected 
has  been  differently  estimated  by  different  pathologists.  Ktinig  is  of  opinion 
that  primary  synovial  disease  does  not  form  more  than  a  quarter  of  all  cases. 
The  frequency  •  with  which  it  occurs  varies  in  different  joints  :  thus  it  is 
more  common  in  the  knee  than  in  the  hip  or  elbow.  Clinically  it  is, 
M  a  rale,  impossible  to  distinguish  accurately  one  form  of  the  disease  from 
the  other. 

On  microscopic  examination,  the  diseased  structures  present  the  followinjr 
•ppearances  :  The  ligaments  show  the  ordinary  changes  observed  in  inflamed 
fibroua  tissue.  The  fibres  are  separated  from  each  other  by  inflammatory 
prodncts,  composed  chiefly  of  small  round  cells.  When  the  process  is  very 
chronic,  new  fibroid  tissue  may  also  be  found.  The  cartilages  show  changes 
Hmilar  to  those  already  described  in  acute  arthritis.'  Before  suppuration  has 
taken  place,  ulceration  both  without  and  with  evident  proliferation  may 
he  present  (see  p.  :^>:35).  The  destructive  changes  may  be  observed  on 
either  sorfacc,  according  as  the  disease  commences  in  the  synovial  membrane 
or  the  bone.  In  the  later  stages,  after  perforation  of  the  cartilage,  both 
wrfaces  may  be  similarly  affected.  After  suppuration  has  taken  place, 
necroeig  of  cartilage  with  disintegration  (p.  335)  may  also  be  met  with.  The 
bones  present  the  appearances  already  described  as  being  met  with  in  tuber- 
C0I0U8  caries  (p.  282).  The  chief  interest  attaches,  however,  to  the  micro- 
ioopical  appearances  of  the  pulpy  granulation  tissue  which  has  replaced  the 
synovial  membrane  and  fills  the  cavity  of  the  joint.  The  structure  of  this 
ti«ne  has  been  made  the  subject  of  investigation  by  Koster,  Konig,  Volkmann, 
Hoeter,  and  others  in  Germany,  and  by  Croft,  Greenfield,  Cheyne  and  others 
in  this  country. 

The  essential  part  of  the  pulpy  granulation  tissue  is  made  up  of  the  elements 
which  are  characteristic  of  tubercle  elsewhere,  and  these  may  assume  the  nodular 
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or  iotiltratiDgform  (see  Vi>l.  J.,  p,  loHd),     Tlie  moHt  important cromlition* 
with  are  thus  desiTibecl  by  Watsoa  Cheyae.     In  tlie  firwt  an«l  n\mi  commofl 
furm  the  thickened  membrane  is  composed  of  two  layers;  an  inner  one^  soft,  oiU:\ 
caaeatinp;  and  conaieting  of  tubercalouB  tisgne;  and  an  outer  layer  composed  O 
swollen  vascnlar  fibrous  tia-iue.     In  another  form  tlie  tubercle  is  deposit^ 
the  Bubstance  of  the  membi-aue,  whicli  forms  a  single  tougli  layer,  iu  whicl 
caseation  may  occur  and  chronic  abscesses  lie  formed,     Lastly,  the  synovii 
membrane  may  be  converted  into  a  thick  mass  of  swollen  fibrous  tiFguCi  »i 
which  the  tubercles  are  few  in  number,  and  in  parts  entirely  abttetit.     Cheyw 
finds  that  the  first  variety  is  usually  due  to  secondary  inlection  of  synorii 
membrane  from  an  osseous  deposit.     Here  the  tuberculous  tisAue  is  superfirii 
andean  be  removed  by  scrnpiutr,  but  in  tire  other  forms  the  dense  fibrous  tifiKUl 
can  be  removed  completely  only  l)y  dissection. 

Tuberculous  joint  diseases  not  tmfivqueutly  follow  sprains  and  other  ftHjgli 
injuries*  In  such  ca^es  it  ia  probable  that  the  damage  to  the  tiasnes 
produced  renders  them  favourable  to  the  ju^rowtli  of  tlie  tubercle  hacillua,  whic 
reaches  them  hj  the  blood  stream,  in  some  cases  no  doubt  from  a  pre-existttij 
caseous  f*>cus  elsewhere. 

Symptoms*— The  disease  in  many  coses  supervenes  slowly  on  some  alijffh 
injury,  but  iu  otheriB  no  definite  cause  can  l3e  assigned  for  its  appearance,  aoi 
the  exact  date  of  \is  commencement  is  ufteii  ditlicult  tosisceriain.     U  qui 
commeiict^  as  the  chronic  form  of  synovitis  (see  Clinmic  Synovitis,  p»  ;l^>i)  i| 
a  strumous  subject,  assuming  its  peculiar  chamcters  at  a  later  period.     It 
most    frequeutly   met   with   in   children   and    females.     The  di«ea#e  brgi 
gradually  with  s<:»me  pain  and  stiffness  in  the  joint,  causing:  a  slight  limp 
walking  if  a  joint  in  the  lower  limb  is  aiTet"ti,'d.     The  paiu  is  increaaed  adi; 
any  unusual  exertion,  and  may  then  be  s(^vei*e  eiiouj^ch  to  oblisfe  the  jjati 
rest  for  a  day  or  two,  when  the  symptomi^  usually  *iuliside»     If  the  }m 
examiueil  during  this  stfige,  there  will  usually  be  found  some  slight  Umiiaiui 
of  movt^mcnt,  complete  extensiou  or  flexion  causing  pain.     If  the  joint  Ij 
BUperficial,  as  the  kuee,  elbow,  or  ankle,  it   will   l>e  seen   to  be  swoUeo*     Tl 
natural  hollows  are  less  clearly  marked  than  iu  health,  or  eveu  compU-t€ 
obliterated.     The  swelling  at  this  stage  takes  the  form  of  the  distendtnl  syoovi 
cavity,  as  in  8yno\Ttis  with  effusion,  but  it  does  not  give  the  same  seitar 
flut!tuution,  lieing  semi-efai^tic  and  pulpy.     Sometimes.  how*ever,  it  is  eo  nol 
that  it  is  readily  raisUiken  f<jr  fluid,  even  by  the  practised  band.     In  the  ktti 
it  may   be  distinguished  by  observing  that,  thitugh  the  |uitella  is 
cannot  be  pu8he<i  down  with  a  distitict  coiicu.HHion  on  the  femur,  tui  in^ 
with  effufiion.     As  tf»e  disease  advances  the  joint  lK»comei  nion*  enlarged,  a 
as   the   ligaments   become  implicated  the  swelling  loses  the  ouUino   of  tli 
synovial  membrane  and  assumes  a  more  rounded  or  fusiform  outline,  the  tico 
prominences    Wing  effaced    by   a    uniform,   doughy,   aenii 
awetliug.     The    integuments  covering  it  preserve  their  wli. 
the  name  '*  white  swelling  ''  which  has  la^en  apjilied  to  the  diseajie,     L  amui. 
but  little  pain  is  felt  when  the  limb  is  at  reat*  but  motion  becomoa   m 
aod  more  painful,  tUl  it  is  no  longer  possible  to  use  the  Hmb.    The  ]^m 
tion  aasomed  by  the  limb  at  this  time  is  that  in  which  the  [laiietib^ 
moat  eaae»  \\z.  that  of  semi- flexion,  and   with  thi^  there  \%  a  coi 
degree  of  stifliiesii  and  rigidity*     In  this  itUigo  the  infiamtnniiou 
extouda  to  the  jieriosteum  covering  the  articular  en(h»»  which  become 
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cularjred  by  deposit  of  new  bone.  The  degree  to  which  the  articular  ends  are 
enlaryi^ed  is  very  difficult  to  estimate,  as  they  are  usually  obscured  by  the 
svelb'ng  of  the  surrounding  soft  parts,  and  in  consequence  of  the  wasting  of 
the  mnscles,  the  articulation  appears  more  swollen  than  it  really  is.  If  the 
disease  continues  to  progress,  starting  of  the  limb  sets  in  at  night.  These 
rtjiitiog  pains  occur  at  the  moment  when  the  involuntary  contraction  of  the 
moades  which  fix  the  inflamed  joint  suddenly  relaxes.  They  are  especially 
flevere  when  erosion  of  the  cartilage  has  taken  place,  but  they  also  occur  in 
the  earlier  stages.  After  these  symptoms  have  persisted  for  a  varying  time 
the  swelling  becomes  more  prominent  at  one  part,  fluctuation  becomes  manifest, 
and  the  skin  covering  the  prominent  part  gradually  assumes  a  dusky  red 
tint.  Finally,  if  not  anticipated  by  surgical  interference,  the  abscess  bursts, 
din'harging  unhealthy  pus  mixed  with  curdy  masses.  Before  this  takes 
place  it  may  reach  a  considerable  size  and  burrow  for  some  distance  from  the 
■rticulation.  The  abscesis  does  not  necessarily  occupy  the  whole  cavity  of  the 
joiut,  for,  as  has  been  pointed  out  in  describing  the  pathology  of  the  disease, 
wi  cavity  may  exist  by  the  time  the  abscess  forms,  the  whole  articular  space 
being  filled  up  with  a  mass  of  tuberculous  granulation  tissue,  in  one  part  only 
••f  which  the  suppuration  may  have  taken  place.  In  other  cases  the  abscess 
niay  form  outside  the  joint,  superficially  to  the  ligaments.  After  the  abscess 
haa  buret,  its  cavity  may  gradually  contract  and  heal,  but  more  commonly  a 
«iiiQODi  truck  is  left  leading  to  the  diseased  joint.  In  other  cases,  especially  if 
the  abscess  but  incompletely  empties  itself,  decomposition  of  the  discharges 
«ta  in,  the  granulation  tissue  filling  the  cavity  of  the  joint  may  rapidly  break 
down,  and  the  disease  then  assumes  the  form  of  acute  septic  arthritis  (Vol.  I., 
)•.  ftlO),  with  severe  pain  and  rapid  destruction  of  such  cartilage  as  may  have 
n-mained  undestroyed  at  the  time  the  chronic  abscess  burst.  The  limb  swells 
iind  becomes  oedematous,  and  other  abscesses  form  around  the  joint.  The 
li^raments  become  further  softened,  grating  can  be  felt,  and  the  articular  sur- 
fires  become  displaced. 

The  local  phenomena  of  white  swelling  may  thus  be  divided  into  three 
^t^sea :  first,  that  in  which  the  disease  is  apparently  limited  chiefly  to  the 
synovial  membrane  and  the  swelling  assumes  the  form  of  the  synovial  cavity  ; 
wcondly,  that  in  which  the  ligaments,  cartilages,  and  articular  ends  of  the  bone 
t«come  implicated,  and  the  swelling  becomes  oval  or  rounded  ;  and  thirdly, 
the  stage  of  suppuration. 

The  variety  of  tuberculous  disease  which  has  been  called  by  Konig 
** toberculous  dropsy"  is  characterized  by  very  chronic  effusion,  usually 
oodemte  in  amount  and  refractory  to  treatment,  or  if  any  improvement 
takes  place,  speedily  relapsing.  The  movements  of  the  joint  are  limited  but 
»«  painfnl.  There  is  usually  thickening  of  the  synovial  membrane,  which 
may  readily  be  felt  if  the  distension  is  not  great.  In  some  cases,  in  the  knees, 
Kunig  has  felt  a  distinct  fibroid  mass  resembling  a  tumour  at  the  lateral 
reflexion  of  the  synovial  membrane. 

The  constitutional  symptoms  vary  in  the  different  stages  of  the  disease. 
The  general  health  does  not  appear  to  suffer  in  the  first  stage  beyond  some 
«lij?kt  febrile  disturbance  during  exacerbations  from  overexertion  of  the  joint. 
In  the  second  stage  also,  the  general  health  is  but  slightly  impaired,  except 
from  want  of  exercise,  and  at  the  later  period  from  want  of  rest  if  nocturnal 
Kirtings  set  in.     In  the  third  stage  there  is  progressive  loss  of  strength. 
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Even  when  the  siippurtttiun  is  very  chronic  there  is  nsaallf  some  ftlij 
evening  elevation  of  temperatnre,  seldom,  however,  exceedmg  101'  F,  Aft« 
the  aliscesR  has  hnrst,  the  constitutional  symptoms  liecome  more  seviTe,  hecti 
may  speedily  set  in,  and  tulienmlous  disease  of  other  organs,  such  «w>  the  lung! 
mivy  (*arry  <»ff  the  patient. 

Terminatioiifl.^Tuberculous  disease  of  joinU  i^eaeroblea  tu1>ercle  elaewhev 
in  its  course  and  ternunations.  It  may  end  in  recovery  by  the  development  a 
fibrous  tissue  ft-om  the  vascular  granulation  tissue  surrounding  th«  tulierch 
the  uetnal  nodules  withering  and  remaining  hannlessly  euii»eddt^  in  scarlJk 
fibroid  tissue*  or  the  tul^ercnlous  tissue  may  caseote  and  aofteu,  giving 
to  the  formation  of  a  chronic  abscess,  the  tubercle  Knng  thui'  in  somei 
eliminated  from  the  body.  Oaieification  rarely  if  ever  ix!curs  in  tubert^talod 
disease  of  the  synovial  membrane.  The  course  taken  by  the  disease  dcpen 
partly  on  the  constitutional  state  of  the  patient,  partly  on  the  hygienic  coq 
ditiouHi  by  which  he  is  surrounded,  and  partly  on  the  treatment  lie  rec 
Recovery  in  most  cases  may  be  hopied  for  if  the  constitution  is  generally  \ 
if  the  patient  is  well  fed,  well  clothai,  and  can  6i)end  a  grfnt  part  of  the  da 
in  the  open  air  in  a  healthy  place,  and  above  all,  if  such  tn.*attneot  is  adopts 
as  to  give  p*:'rfect  rest  to  the  diseased  joint.  On  the  other  band,  in  extremel 
ecrofulous  subjects  the  disease  will  often  progress  to  destruction  of  the  joint  il 
»pite  of  favourable  sun'oundings  and  go<»d  treatment,  and  the  same  result  tm 
C|uently  follows  airiongst  the  poor  of  large  cities  owing  to  the  uufavoumbli 
hygienic  conditions  irj  which  they  are  plaeeiL  Lastly,  unless  by  propter  treal 
mcnt  |>erfet^t  and  pntlonged  rest  is  given  tti  the  diseased  joint  there  is  no  faop( 
of  recovery,  however  favourable  the  other  conditions  may  be. 

Imperfect  recovery,  with  a  stiffened  and  deformed  limb,  may  occur  afUf 
complete  destruction  of  the  articulation,  esfK^cially  when  a^  the  result  of  dti 
location  the  diseasetl  surfaces  are  no  longer  exposed  to  the  irritation  eauaed  hj 
the  friction  of  one  against  the  other.  This  is  not  uucommon  in  the  hip 
In  a  considerable  proportion  of  cases  the  patient  dies  of  tulierculous  dusv^aai 
of  the  lungs  or  general  tuberculosis  before  recovery  of  the  joint  has  takel 
place. 

Ilnration. — Tuberculous  disease  of  joints  usually  runs  a  very  chronic  eoitni 
Ri^c<>very  can  rarely  be  hoped  for  under  six  months,  and  moet  conuuf>nly  titsnt 
ment  lias  to  be  maintained  for  twelve  mouths,  and  sometimes  for  even  two  ul 
three  years* 

Treatment,— In  the  treatment  of  tuberculous  dtseasea  of  jotma  cvei] 
effort  mus^.  be  made  to  improve  the  general  health.  We  mii»t  tberrfotl 
follow  the  rules  of  ronAfHutiorml  Irmtmmt  laid  down  in  Chapter  XXX Vi, 
Vol.  I.,  without  which  the  h>cal  treatment  about  to  l»e  described  wiW  oflei 
prove  ineffectuaK  Uefenence  has  already  been  made  to  the  use  of  tui>ercali| 
in  Vol.  Up.  1101. 

In  the  Itjcat  Irmtmmt  in  the  early  stage,  our  first  object  is  to  arr 
progress  of  the  disease,  and,  if  possible,  to  prevent  tJie  ot^currenoe  of  i^ttppor 
tion.     The  one  essentiiil   c^uidition  for  this  is  that  /A'  '         rffn 

ffni,  withf»ut  which  all  otfier  treatment  will  Ix'  futile.    W 
that  the  joint  shall  be  »<►  fixed  by  some  suitable  ap|:»Hrjr!u-  :i'n    ; 
movement  of  the  articular  surfaces  upon  each  other  is  iinpufcKibiL.  aud,  li 
in  the  lower  extremity,  that  the  patient  shall  hear  no  weight  upon  tlie  all 
Ihnb.    In  utmost  all  cases  it  is  necessary  that  this  al»solute  rest 
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mtinteined  for  at  least  six  months,  and  in  a  very  large  proportion  it  must  be 
prolonged  for  a  year  or  more.  The  period  of  rest  must  not  be  shortened,  for 
fcirof  cansing  stiffness  of  the  joint.  Imperfect  rest  from  defective  apparatus, 
bjprDlonging  the  disease,  is  a  much  more  frequent  cause  of  permanent  impair- 
ment of  function  than  perfect  rest  however  long  maintained.  So  long  as 
tlMre  is  any  tenderness,  pain,  or  marked  swelling,  rest  must  be  continued.  It 
tt  better  to  err,  if  at  all,  on  the  side  of  too  prolonged  rest,  as  premature 
lemovil  of  the  apparatus  will  certainly  be  followed  by  a  relapse  of  the  disease. 
Ai  in  most  cases  it  is  uncertain  what  degree  of  stiffness  will  be  left  after 
neo?eiy,  the  joint  must  be  fixed  in  that  position  which  will  leave  the  most 
QKfnl  limb  should  ankylosis  occur.  Thus  the  knee  and  hip  must  be  fixed  in 
the  extended  position,  and  the  elbow  flexed  to  a  right  angle.  The  apparatus 
wd  will  necessarily  vary  with  the  joint  affected.  If  it  be  the  hip  or  knee 
that  is  diseased,  the  best  splints  are  those  invented  by  H.  0.  Thomas,  of 
Liverpool,  which  will  be  described  in  a  subsequent  chapter.  If  the  ankle  is 
diKised,  the  joint  should  be  fixed  in  a  plaster-of-Paris  bandage,  and  the  patient 
fflfef  be  allowed  to  move  about,  kneeling  on  a  '^  pin  leg,''  with  a  trough  to 
npport  the  limb  below  the  knee.  In  the  upper  limb  the  affected  joint  may  be 
find  by  leather  or  gutta-percha  splints  or  by  the  plaster  or  starched  bandage. 

Under  certain  circumstances  the  "  extension  treatment'''  may  advantageously 
he  combined  with  fixation  of  the  joint.  The  object  of  the  extension  is  to 
omtome  the  tonic  contraction  of  the  muscles  by  which  the  articular  surfaces 
m  kept  constantly  pressing  against  each  other,  and  not,  as  some  have  snp- 
poKd,  to  cause  actual  separation  of  the  surfaces.  Cheyne  believes  that  the 
micalar  contractions  are  most  marked  when  the  bones  are  affected,  and  that 
(herrfore  in  these  cases  extension  is  most  useful.  As  soon  as  the  muscles  have 
beeomc  relaxed  further  extension  is  useless,  and  may  indeed  be  harmful  by 
KiHching  the  inflamed  ligaments.  The  extension  is  best  carried  out  by 
•ttaching  a  weight  to  the  limb  on  the  distal  side  of  the  diseased  joint  by 
Mins  of  a  cord  running  over  a  pulley.  It  is  most  useful  in  the  hip  and 
knee,  and  a  weight  of  four  pounds  or  less  is  usually  sufficient.  When  the 
pitient  is  suffering  from  an  exacerbation  of  the  disease,  with  acute  suffering 
<m  the  slightest  movement  and  starting  pains  at  night,  nothing  will  gi\Q  such 
iiUDediate  relief  as  a  well-applied  weight  extension  apparatus.  It  is  especially 
OKfal  when  the  joint  has  become  flexed  or  otherwise  displaced,  so  as  to  make 
the  immediate  application  of  a  rigid  apparatus  unadvisable.  Under  the  ex- 
tiBiion  treatment  the  acute  symptoms  usually  subside  before  long,  when  an 
criintry  fixing  apparatus  may  be  applied. 

Ai  accessories  to  the  essential  treatment  by  rest,  Compression  and  Counter- 
imiation  have  frequently  been  employed.  Compression  may  be  carried  out  by 
Beau  of  bandages,  strapping  or  splints,  but  it  is  very  doubtful  if  it  produces 
any  real  effect  in  the  early  stages  of  the  disease.  Counter-irritation  by  means 
of  repeated  blisters  was  formerly  much  employed,  but  tlie  good  it  does,  if  any, 
iiDot  enough  to  compensate  for  the  pain  it  occasions.  In  sonic  coses  the  actual 
eaoteiy  does  seem  to  be  of  essential  service.  The  indications  for  its  use  are 
mifot  starting  pains,  especially  at  night,  occurring  in  a  case  of  chronic  disease 
in  the  adult,  without  any  evidence  of  suppuration  having  taken  place  in  the 
joint.  It  must  be  applied  as  described  at  p.  :>4 1 ,  and  is  often  followed  by 
iaunediate  relief  of  the  symptoms.  Leeches  are  occasionally  useful  in  relieving 
fain  doring  an  acute  exacerbation  of  the  disease  from  want  of  rest,  but  they 
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ttiMt  be  used  sparingly  if  at  all  The  external  application  of  mt* rcarial  pi 
Iparatioiia,  with  a  view  of  promoting  absorption  of  the  inflammatory  prodiid 
is  rarely  prc»d«ctive  of  good,  and  may  lie  positively  injarious  from  itj<  t'oni( 
tutional  effect.  To  sum  u|s  it  luay  i»e  Rtated  that  in  the  early  sUises  of  tubl 
fulous  joint  disease  most  Surgeons  are  at  the  present  time  inclined  lo  re 
upon  perfect  rest,  with  or  witlmiit  extension,  as  the  local  treat  mttir.  cum  bid 
with  proper  attention  to  the  gencml  health. 

The  expectant  treatment  is  most  likely  to  prove  snccessfhl  in  ciises  in  whlj 
the  disease  is  hiuited  to  the  synovial  inerahraoe,  l>Dt  it  occiwionally  ««ncoe6( 
even  when  there  is  strong  evidence  of  a  tuWntulonK  deposit  in  the  lx»ne,     ] 
a  large  numl)er  of  cases,  however,  esjieciully  among  the  poorer  classes, 
form  of  operative  interference  will  aooner  or  later  be  required,  and  it 
matter  of  the  utmost  importance  to  decide  in  what  cases  this  is  neoei 
Although  it  is  im]X)8sihle  to  lay  down  rules  which  shall  include  all  the 
ditions  indiai  ting  operative  interference,  most  Surgeons  will  agree  with  Wai 
(Iteyne  that  it  is  certainly  required  under  the  following  cireumstanc^fl  :  Ft 
when  clironie  suppuration  has  occurred  ;  secondly,  in  the  early  atagos. 
the  disease  is  localized  to  one  part  of  the  synovial  membrane  or  bone  ;  thi 
in  the  later  stages,  when  there  is  a  deposit  in  the  bone  witli  general  syno 
I  thickening  ;  fourthly,  in  cases  of  synovial  disease,  when  expectant  trrnt 
'  has  failed  to  arrest  its  progress  ;  fifthly,  m  cases  in  which  a  UHler  riincti 
result  can  be  obtained  l)y  operation  ;  sixthly,  in  certain  cases  when  phi 
1  is  present,  or  when  the  general  condition  is  such  as  to  make  removal  of 
rdisease  necsessary.     The  o|)erative  procedures  adopted  are  four  in  num 
Arthrotomy  or  Incision,  Arthrectoray  or  Erasion,  Excision  or  Kent 
Amputation.     It  is  needless  to  say  that  these  should  be  undertaken 
strictest  attention  to  antiseptic  precautions,  upon  the  success  of  which 
n*sult  will  to  a  great  extent  depend, 
Arthrotomj  consists  merely  in  freely  opening  the  joint  by  one  or  m 
\  incisions,  so  placed  as  to  injure  tlje  neighbonring  muscles  and  tendons  as  hil 
riia   possible.     The  operation    is   thus  {*erformed  :     The   limb   most  finst 
thon^ughly  cleaned  with  soap  and   hot  water,   and  afterwards  waahed 
f^rchloride  of  mercury  solution  (1  in  50(0.  ^'r  carbolic  lotion  (1  in  20),     It 
then  made  blocwlless  if  possible  by  Earaart»h's  bandage.   The  joint  is  then 
b  o|H*ncd  by  one  or  morc^  incisions  placed,  if  possible,  at  the  most  dependent 
f  of  the  articulation,  and  of  sutticient  length  thoroughly  to  drain  the  cm 
without  necessitating  the  use  of  drainage-tubes.     The  wounds  nhonld  lie 
open  with  blunt  hooks,  xax^  any  pulpy  granulation  tissue  that  comes  into 
should  be  removed  with  furcef»s  and  sciswrs*     In  J*omo  cases  an  ovnl  aliee 
t  the  diseased  membrane  may  advantageously  be  taken  away.     If  the  im 
r  have  been  so  plaiineil  that  no  im|>ortaiit  teasel  is  wounded,  the  drefwni^ 

wow  bt*  applied  before  removing  the  tourniqucL     The  following  dt  i 

I  been  found  to  succewd  very  well  in  a  oonsidemble  number  of  case*  at  l  ,., .  ..^J 
[College  Hospital  :  The  wonnds  are  first  dusUnl  with  iodoform,  and  then  oil 
[i»iich  a  strip  of  the  **  green  prote<'tive  **  oiled  silk  dipped  in  carbolic  lotiaa  i 
'applied  in  onler  to  prevent  scabbing.  Over  this  is  placed  a  piec^  of  oarbol 
gauze  wrung  out  of  carbolic  lotion  (1  in  20),  g^i  that  there  may  lie  a  powerfi 
chemical  antiseptic  next  the  wound  during  the  jieriod  of  early  dijicharg 
Over  this  is  plactn]  a  jKtd  some  inches  thick  of  aUorbent  salicylic  or  iodofua 


wool,  reaching  abcmt  a  foot  on  each  side  of  the  joint,  nad  seoiopod  by  a  liaxid 
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qiplied  with  moderate  firmness.  The  splint  necessary  to  fix  the  joint 
immoviUy  is  then  applied^  the  patient  is  replaced  in  bed  with  the  limb 
dented  at  a  right  angle  to  the  body,  and  the  tourniquet  is  removed.  At 
the  end  of  twenty-four  hours,  when  all  fear  of  oozing  is  past,  the  limb  may 
be  hrooght  down  to  the  level  of  the  body.  If  all  goes  well,  the  discharge 
toilu  into  the  wool  and  dries,  and  the  dressing  may  often  be  left  untouched 
for  i  month  or  six  weeks,  at  the  end  of  which  time  the  incisions  will  in  most 
CMes  have  healed.  The  indications  for  changing  the  dressing  are  pain,  eleva- 
ftioo  of  temperature,  or  the  appearance  of  discharge  from  under  it. 

Arihzvetomy  or  Srasion  was  first  recommended  by  Volkmann  as  a  snb- 
idtate  for  excision,  and  was  first  described  in  this  country  by  Wright  of 
Ihncbestery  who  practised  it  for  tuberculous  disease  of  the  knee.  In  per- 
ftnningarthreetomy  the  Surgeon  aims  at  the  complete  removal  of  the  diseased 
times  with  the  least  possible  damage  to  the  healthy  parts.  The  diseased 
joint  is  laid  freely  open,  and  the  tuberculous  synovial  membrane  is  dissected 
iiBj  as  completely  as  possible  with  a  scalpel  or  scissors  and  forceps.  At 
the  sune  time  carious  cavities  may  be  scraped  with  a  sharp  spoon.  After  the 
opention  the  same  treatment  may  be  adopted  as  after  incision. 

Ewrfgioii  or  Besectioii  consists  in  the  removal  of  the  articular  extremity 
of  one  or  both  the  bones  entering  into  the  formation  of  the  joint.  A  general 
eonndenition  of  the  subject  of  the  excision  of  joints  will  be  found  at  the  end 
of  this  chapter,  and  the  operations  will  be  described  in  connexion  with  the 
individiial  joints. 

ABptttetion  is  occasionally  required  as  a  last  resource  ;  but  the  cases  in 
which  it  is  necessary  have  greatly  diminished  in  number  owing  to  the  im- 
prorementB  in  conservative  surgery  dependent  upon  the  antiseptic  treatment 
tfwoiindfl. 

Simple  incision  of  tuberculous  joints  has  been  largely  replaced  by  partial  or 
eoiD{dete  arthrectomy.  The  good  effect  of  incision  is  })robably  due  to  a  great 
citent  to  the  relief  of  tension,  as  the  diseased  tissue  is  not  extensively  removed. 
In  cMes  of  tuberculous  dropsy  of  a  joint  with  evident  thickening  of  the 
iniovial  membrane,  Konig  recommends  a  free  incision  with  removal  of  a  slice 
of  the  diseased  membrane  on  each  side.  The  operation  in  his  hands  has 
be€D  attended  with  satisfactory  results,  a  movable  joint  being  obtained.  It 
But,  of  coarse,  be  performed  with  the  strictest  antiseptic  precautions. 

Ampatation  on  the  other  hand  is  likely  to  be  required  only  when  there 
•  extensive  disease  of  the  bones  and  surrounding  parts,  or  when  extensive 
Rcnneooe  has  followed  other  operative  measures  ;  w  hen  albumenoid  degenera- 
tioo  of  viscera  is  present ;  or  when  the  general  condition  of  the  patient 
BceeHitates  removal  of  the  diseased  part  in  such  a  way  as  shall  require  the 
fcsrt  imoant  of  reparative  power  to  recover  from  the  operation.  In  the 
osjority  of  cases  therefore  the  choice  lies  between  arthrectomy  and  excision, 
the  rehtive  merits  of  which,  when  both  are  available,  will  be  considered 
in  ooonexion  with  the  individual  joints.  In  any  case  the  success  of  the 
opention  mnst  be  judged  not  only  by  the  completeness  of  the  cure  of  the 
diKMe  bat  also  by  the  subsequent  utility  of  the  limb. 

Incases  that  recover  without  operation  much  thkkming  and  siiffness  0/ the 
jM  are  Ufl^  and  measures  may  l)e  adopted  for  removing  these  conditions, 
tad  restoring  the  flexibility  of  the  articulation  by  frictions  with  somewhat 
ttinuLlsting  and  counter-irritant  embrocations,  and  eventually  its  strength  by 
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dotiches  of  sea-water.  The  swelling  and  piiiHneas  that  arc  loft,  together  with 
the  weaknesg  dependent  on  rt^laxatioii  of  the  ligaments,  ttrc  |)erhiips  botf 
remedied  by  the  UBe  of  strapping  ;  bnt  pressure  should  not  l>e  applied  m  long 
aa  there  is  evidence  of  active  inflamraatioii  going  on  in  the  articulation*  which 
it  woald  certainly  increase. 


OHBOKIG    RHUUIiiATIC    ARTHKITIB.    RHEUMATOID    ARTHRITIS,     ARTHRITIB 
I>KFOHMAK8.    OSTSO  ABTBBITIB. 
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By  them  terms  is  meant  ii  chronic  disease  of  the  juinta  of  a  prpgreonfe 
character— painful,  disaWing,  deforming,  and  incurable*    This  diiseaae  haa  looj^ 
attracted  the  attention  of  physicians^  und  has  been  described  u«  **rhea 
goat,**  *' nodosity  of  joints/'  and  *' deforming  anhritia,'*  or '' osteo-m-th 
But  little  was  really  known  of  its  tme  nature  until  its  pathology  was  stU' 
by   R.   Adams  and    R,  W.  Smith  of  Dublin^  who   accurately   di^HcrilK-d  it 
under  the  name  of  "chronic  rheumatic  arthritis/'     More  recently,  Garrod 
added  much  to  our  knowledge  of  this  diseaae^  and  proposed  for  it  the  name  of 
"  rheumatoid  arthritis/'     When  it  gives  rise  to  much  distortion  of  limb  and 
deformity  of  joint,  as  often  happens  when  the  hands  are  chronically  affected, 
the  name  of  '*  arthritis  deformans  "  is  given  to  it. 

This  disease  may  attack  any  joint,  and  may  continue  h'mited  to  it, 
may  extend  from  one  to  another  until  most  of  the  larger  artlcolauoiia' 
are  involve*].  It  commences  usually  in  the  joints  of  the  limbs,  and  maj 
he  confined  to  them,  or  it  may  primarily  attaek  the  teniporo-maxilkwy 
articulations  or  those  of  the  spinal  column.  It  occurs  in  both  dcxea  with 
tolerably  equal  frequency,  [^ut  some  joints  appear  to  be  more  liable  in  one 
sex  than  in  the  other.  Thus  the  hip  in  the  male,  and  the  knee  in  thu  female, 
are  more  commonly  the  seats  of  the  malady. 

Rheumatoid  Arthritis  is  essentially  n  disease  of  middle  a^e  ;  when  once 
gets  in  it  will  continue  for  an  indefinite  period,  far  into  old  age*     It  du^^ 
affect  one  or  two  joints  symmetrically,  especially  when  it  occurs  in  penoma 
otherwise  healthy  and   past   middle   hfe.      It   is  then    usually   e^infin 
the  larger  articulations.     In  other  cases  it  may  attack  a  number  of  j 
incUiding  the  smuller  BrticuJations,  such  as  thosi^  of  the  fingem.     ThiJ*  form  U 
often  termed  pohjartkular  rheunutiM  arthrifU^  to  distinguish  it  from 
more  limited  or  mofiarlicniar  affection.     It  often  leads  to  great  deformitj^ 
may  entirely  cni>pie  the  patient.    It  is  met  with  sometimes  at  a  com] 
early  age,  especially  in  Jiujrmi**  females. 

Kheumatnid  Arthritis  conaista  esaentialty  in  an  organic  change  of  iBtnicUiiv 
in  all  the  various  component  parts  of  the  affected  joint.  The  start ing^potoi 
of  the  disease  appears  in  most  cases  to  be  the  cartilage.  The  firat  chaagD 
observed  h  a  Ions  of  jx)lisli  and   smootljr  ulually  iDcreaalng  till  the 

snrfuce  becromes  vehety  in  appearance.     M  e  L^xaniinution  shows  that 

this  change  is  due  Uy  the  gn^Jual  conversion  of  the  matrix  into  fibrous  ^aiti«« 
the  fibrillaj  of  which  are  arranged  at  right  angles  to  the  surface.  Ai  the 
aame  time  multiplication  of  the  cartilage  celU  takes  place,  bo  th^  the 
cajiaules  an^  found  to  (Mintain  an  exooBS  of  celU,  whirl    '  <t,  retain  the 

ap|x*anuiee  of  etirtilugr*  cells.     The  cartilage  §d  ahered  i 
by  the  friction  *>f  the  diseased  surfacea  against  each  other,  un 
exposed.    When  this  takes  place   the  expc^ed   lK>ne   becomi2« 
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densitj  bj  the  formation  of  new  ossoons  tissue  filling  np  the  cancellous 
^ices.  The  new  tissue  may  be  true  bone  with  lacunae,  but  in  many  cases  it 
is  excenivelj  dense  in  structure,  contains  a  great  excess  of  lime  salts,  and 
appetrs  to  be  formed  rather  by  calcification  than  by  ossification  of  the  medullary 
tittoe  of  the  cancellous  spaces.  The  bony  surfaces  thus  exposed  are  worn 
away,  and  greatly  altered  in  shape  by  constant  friction ;  at  the  same  time 
thej  become  highly  polished,  like  ivory  or  porcelain — eburnated  or  porcelaneous 
M  it  is  termed.  In  spite  of  the  density  of  the  structure  thus  formed,  it 
is  constantly  being  worn  away  as  long  as  motion  is  left  in  the  joint,  the  next 
Itjtf  of  cancellous  tissue  then  undergoing  the  same  change.  These  destructive 
prooewes  commence  and  advance  most  rapidly  in  the  central  parts  of  the 
tfticular  sorfaces,  and  while  they  are  in  progress  outgrowth  occurs  at  the 
dzcamference  of  the  cartilage  forming  in  the  earlier  stages  a  rounded  lip  or 
flsDge-like  projection  around  the  margins  of  the  articular  surfaces.  Later  on 
irregular  cartilaginous  outgrowths  are  formed  which  ossify,  and  thus  form 
roonded  irregular  osteophytes,  often  reaching  a  very  considerable  size,  and 
impeding  or  completely  abolishing  the  movements  of  the  joint.  The  osteo- 
phytes of  rheumatoid  arthritis  differ  essentially  from  those  formed  round  a 
GtfioQs  joint  In  form  and  appearance  they  have  very  aptly  been  compared  to 
the  gutterings  of  a  wax-candle,  while  the  osteophytes  round  a  carious  joint 
hire  the  jagged  form  of  stalactites.  The  fact  that  the  former  are  developed 
from  cartilage  and  the  latter  from  granulation  tissue  forms  another  distinc- 
u>n  between  them.  New  bone  may  also  be  formed  beneath  the  periosteum  of 
the  adjacent  bone  ;  thus  when  the  shoulder  is  affected  the  acromion  may  be 
irregularly  enlarged  by  bony  outgrowths.  Occasionally  isolated  nodules  of 
oaifying  cartilage  of  a  flattened  form  are  found  in  the  subserous  tissue  beneath 
the  sjDOTial  membrane.  In  the  early  stages  the  ligaments  and  synovial  mem- 
bnoe  show  but  little  change  ;  but  as  the  disease  advances,  the  capsule  of  the 
joint  becomes  greatly  thickened.  The  synovial  membrane  becomes  opaque, 
ud  its  fringes  increased  in  size.  In  some  cases  this  enlargement  of  the  fringes 
ii  very  considerable,  the  separate  papillae  reaching  a  great  size,  sometimes  even 
hilf  ao  inch  in  length.  When  this  condition  is  very  marked  the  term  Villous 
Sfpunial  Membrane  is  applied  to  it.  In  the  free  extremities  of  the  enlarged 
p^Hlhe  rounded  or  flattened  nodules  of  cartilage  may  be  formed.  These 
Mnetimes  become  broken  from  their  attachments,  and  form  loose  bodies  in 
the  joint 

In  the  earlier  stages  of  rheumatoid  arthritis  there  may  be  a  slight  excess  of 
naovia  which  is  turbid,  but  effusion  never  forms  a  marked  feature  of  the 
dittiie,  and  hence  the  term  dry  arthritis  is  often  applied  to  it. 

i  flection  of  the  bones  entering  into  the  affected  joint  shows  that  the 
cueelloas  tissue  beneath  the  eburnated  surface  is  more  spongy  than  natural, 
the  ipaoes  being  filled  with  yellow  fat.  In  consequence  of  this  atrophy  of  the 
hoDe,  the  shape  often  becomes  considerably  altered.  This  is  most  cbarac- 
>nitically  seen  in  the  neck  of  the  femur,  which  becomes  shortened  and  set 
Bcit  at  right  angles  with  the  shaft  than  natural. 

Soppuration  rarely  occurs  in  rheumatoid  arthritis.  I  have  seen  it  only  when 
thf  ditKase  was  developed  at  an  earlier  period  of  life  than  usual,  at  from  thirty 
tofortT,  or  when  an  injury  occurred  to  the  affected  joint. 

9fmfUnam. — The  affected  joint  becomes  partially  ankylosed  ;  it  is  swollen, 
toder,  deformed,  and  useless.     It  is  the  seat  of  constant  pain  with  occasional 

A  A  2 


35<i 


DISSASm    OF   JOINT.S. 


exacerbationfi,  often  very  severe  and  prolonged.    The  general  health  ra»y  can 
tinne  fairly  good,  though  life  is  rendered  miserable  by  pain  and  dccrepitnd 
One  of  the  most  marked  feutureB  of  the  disease  is  the  crackling  felt  on  movin! 
the  joint.     In  the   early  stages  this  is  soft,  but  as  the  cartilages  an?  d 
afcroyed   and   the   boocs  exposed,  it  becomes    gradnally   harsher  till  it  may 
almost  resemble  the  crepitus  of  a  broken  bone.     When  the  synovial  rarm* 
brane  is  villous,  there  is  considerable  fulneaa  of  the  joint  with  a  very  fine  iofi 
tTepitation  in  movement. 

The  Cauaes  uf  rht-unintoid  arthritis  are  ff»r  the  most  p^rt  very  ob«core, 
Long  e<>n tinned  exposure  to  damp  **olrl,  us  prolonged  Residence  in  a  damp 
house,  ur  on  a  wet  and  clayey  soil,  undoubtedly  predisposes  to  the  diecsae*  md 
in  many  cases  app_'ar8  to  be  the  direct  occasioning  cause.  The  sprain  of 
joint  will  in  many  cases  appear  to  be  the  local  determining  cause.  It  mi 
however,  be  rememl)ered  that  extensive  changes  muy  Ije  present  in  sevi 
jointe,  whilst  pain  and  stitfne.^s  are  complained  of  only  in  one  of  them 
has  recently  been  injnivd  ;  the  injury  merely  causing  an  exacerbation  o1 
pre-existing  disease.  On  the  other  hand  there  is  some  reason  to  think  thai  4 
series  of  chronic  defitructivc  changes  may  sometimes  be  induced  in  a  joint  by 
a  slight  injury — a  true  •*  chronic  traumatic  arthritis,"  which  baa  no  ml 
relation  with  rheumatic  artlintis.  The  essential  cause  of  the  disiuiae  m  iadaed 
unknown.  It  appears  to  have  no  connexion  with  tul>enjte,  gout,  iw  itwt 
rheimiatism  except  in  m  far  as  these  act  as  depressing  iigents.  As  Garrod  tml 
obfierves,  it  is  much  easier  tcf  prove  what  rheumatoid  arthritis  is  not,  ihan 
give  the  slightest  clue  to  what  it  is.  It  is  generally  supposed  to  be  depem 
upon  some  form  of  malnutrition  of  the  system,  and  to  be  predi- 
depressing  influences,  physical  or  mental.  That  deficient  or  pervti 
tion  may  in  some  manner  lead  to  rheumatoid  arthritis  is  not  iroprobabi 
more  so  when  we  consider  that  a  somewhat  analogous  form  of  joint  a0< 
has  been  descril»ed  by  Charcot  as  one  of  the  characteristic  phi 
l<»comotor  ataxy . 

The  Diagnosis  of  rhenmatoid  arthritis,es]x;cially  of  the  polyarticnimr  rarfei; 
is  usually  easy.     This  may,  however,  Im  confounded  with  gt)Ut  and  cfai 
rheumatism.    As  a  rule,  tiie  absen<!e  of  etftision  ur  its  small  amoQnt,  tki 
character  of  the  grating  and  the  presence  of  bony  outgrowths,  mU  ahow  tlie 
natui^  of  the  affection.     The  monarticular  variety  must  also  be  diatingniiM 
from  Charcot's    disease,    gouorrhGeal    rheumatmm  and    senile    tube rqiikwi 
diaease.     The  dtagnoais  from  Chartu>t*!f  disease  will  l»c  c(»nsidered  aul 
GonorrhcBa]  rhenmatism  can  usually  lie  distinguished  by  the  age  of  the 
the  rapid  effusion  in  the  early  stage,  and  the  tendency  to  fibrous  sal 
Tubercle  of  joints  is  rare  at  the  age  when  rheumatoid  arthritis  is  coaunoa^ 
it  is  only  in  the  unusoal  form  of  the  latter  disease  in  which  the  aynoTial 
brane  is  thickened  and  there  is  considerable  effusion  that  any  dilBculty  is 
to  arise. 

Treatment. — Little  can  be  done  to  cure»  bat  much  to  reli^pa  and  n*tsid. 
Eest  and  stnippinit  the  joint  in  iodine  or  stimulatint^  plsatera  will  iA>i 
relief;  and,  in  many  instances,  the  administration  of  the  iodide  of  pouurin 
will  lessen  the  nocturnal  [Hiin.  Smith  i-ecommendj  an  etectoary  oampot^^f 
guaiacum,  sulphur,  the  bit4irtnae  and  carbonate  of  potash,  and  ^nfer,  inHI 
•EDsll  quantity  of  rhubarb  ;  and  I  have  certainly  seen  benefit  result  fi»m  tM 
administration  of  this  remedy  in  aome  caaes.    Ammoaiacum  and  ood4tfir  m 
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are  both  extiemelj  nsefnl  in  some  cases.    When  the  disease  is  once  fairly 

otiblishedy  and  has  assumed  a  yeiy  chronic  character,  it  will  be  found  of 

gmt  importance  to  give  the  affected  joint  as  much  rest  as  possible,  without 

ooofiniDg  the  patient  to  the  couch  or  house.    This  is  best  effected  by  his 

wetring  a  proper  supporting  apparatus.     When  the  hip  or  knee  is  the  seat  of 

the  disease,  the  apparatus  should  consist  of  a  firm  leather  pelvic  band  having 

t  iteel  rod  extending  down  the  outside  of  the  limb,  hinged  angularly  opposite 

the  hip,  knee,  and  ankle,  and  fixed  into  a  socket  in  the  sole  of  the  boot,  and 

properly  adjusted  by  means  of  straps  and  moulded  leather  to  the  thigh  and 

kg.    By  the  ose  of  this  apparatus  the  weight  of  the  limb  is  taken  off,  and  all 

rotitoiy  movement  of  the  hip  is  prevented,  to-and-fro 

motion  being  allowed.    Thomases  hip-  or  knee-splint 

will  sometimes  be  found  useful. 
Mineral  waters  and  baths  are  often  beneficial  in  the 

treatment  of  rheumatoid  arthritis  ;  those  of  Wildbad 

and  Franzenbad  in  Germany,  of  Aix-les-Bains  in  Savoy, 

Bareges  and  the  other  Pyrenean  sulphurous  waters  in 

Fimoce,  and  Buxton  and  Bath  in  this  coantry  are  among 

the  moat  useful.  That  warm  douching  and  bathing  may 

{rire  great  relief  is  undoubted.   But  that  they  can  cure 

an  organic  joint  disease  of  the  nature  of  rheumatoid 

■rtbritis  is  scarcely  within  the  bounds  of  probability. 
Ckz€Bie  Bhanmatoid  Arthritis  of  the  Hip. — 

This  form  of  the  disease  commences  with  pain  in  and 

about  the  joint,  increased  at  night,  and  especially  in 

damp  or  cold  weather,  presenting  in  this  respect  the 

ordinary  characters  of  a  rheumatic  affection.     As  the 

dinase  advances,  the  pain,  which  is  coutinuous,  is 

much  increased  by  standing  or  walking,  and  the  move- 
ments of  the  joint  become  gradually  more  and  more 
impaired.  The  patient  experiences  the  greatest  difli- 
rulty  in  bending  the  body  forwards  from  the  hips  ; 
be  consequently  is  unable  to  stoop,  or  to  sit  in  the 
ordioarj  position,  being  obliged  to  keep  the  limb 
ttraighteued  in  nearly  a  direct  line  with  the  trunk. 
The  difficulty  in  walking,  in  standing  erect,  in 
tfooping  and  in  sitting  increases.      The  trochanter 

viU  be  felt  to  be  thickened.  The  limb  becomes  gradually  shortened  to  the 
extent  of  about  an  inch  or  more,  owing  to  changes  that  take  place  in 
the  head  and  neck  of  the  bone.  The  pelvis  also  assumes  an  oblique  direction, 
ind  hence  the  apparent  shortening  becomes  considerably  greater.  The  knee 
and  foot  may  either  be  inverted  or  everted,  and  the  heel  is  raised.  The  hip 
aiifi  becomes  flattened  posteriorly,  the  gluteal  muscles  waste  so  that  the  fold  of 
the  nates  diminishes  and  sinks  to  a  lower  level,  but  the  trochanter  projects,  and 
'm  examination  seems  larger  and  thicker  than  natural  (Fig.  54:3).  On  rotating 
tbe  limb,  the  movements  of  the  bone  are  extremely  limited,  and  crackling, 
gnttng,  osseous  crepitation  will  often  be  felt  around  the  joint.  As  Smith 
remarks,  the  lumbar  vertebrae  acquire  great  mobility.  The  thigh  on  the 
affected  side  is  wasted,  but  the  calf  retains  its  natural  size  and  firmness. 
Tlathologioml  Changes. — On  examination  after  death,  the  changes  already 


Fig.  M3.  —  Chrouic  Rheu- 
matoid ArthritiH  uf  Right 
Uip-juint. 
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descrilted  n«  characteristic  of  rheumatoid  arthrifcii  will  be  found     The  : 
ligament  is  deatrojed,  and  the  head  of  the  bone  is  remarkably  alterefl  in  ahapcvl 
being  flatt<?ned,  grreatlj  increiist^l  in  size,  or  placed  more  or  leiffl  ut  a  Hgtiti 
angle  with  tlie  shaft,  sometimes  elongated,  und  always  rery  trrt^gcilar  iumII 
tuberous.     Tlic  neck  Is  more  or  less  aba<:^^bed,  and  in  8<nnc  c;i«»-»s  appears  w  if 
it  hud  underjrone  fracture.     The  acetabulum  generally  k^comes  enlarged^  aome*  i 
times  of  a  more  or  leas  circular  and  flattened  shape  ;  but  in  other  cautes  project- 
ing and  narrowed  at  its  rim,  embracing  tightly  the  head  of  the  femur  (Fig.l 
544  )♦    Both  it  and  the  uf»|)er  part  of  the  femur  become  porous,  and  perfunitJ?d| 
with  namerous  small  funimina.     Masses  of  bone  are  commonly  thrown 
about  the  base  of  the  trochantx.T,  but  more  particularly   along  the  intertro-^ 
chanteric  line»  within  the  capsule  of  the  joints  and  not  unfrequently  m  th« 
soft  tissue  around  it.     In  many  castas  the  apparent  inei^ase  in  the  size  «>f  tb«^ 
head  of  the  bone  is  dependent  on  titi*  deposition  of  these  masses  of  06j<eim8  tismic 
upim  it,  rather  than  on  any  expansi* m  of  the  upper  articular  end  of  the  tl 
bone.     The«e  masses  of  bone  constitute  one  of  the  most  important  cha 
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of  the  disease.    The  mneeles  and  soft  atructurea  in  the  rioinity  of  the  juti 
«re  oeoettarily  wasteii  from  disuse, 

DImgiiosu. — It  oocaBiouiLlly  happens  that  an  individual  lalnmriiig  tm 
this  aCTection  meeting  with  a  fall  or  contusion  on  the  hip,  p»Tscnt«  sigiu  < 
Jraciun  of  thv  mck  of  the  fh'ph-lt&ne^  such  as  shortening,  evcrRion,  >nth  sou 
crepitation  f)erhaps,  aud  inaliility  to  move  the  limb.     The  diagnosis  may 
general  be  mode  by  attention  to  the  history  of  the  case,  and  by  eliciting  " 
fact  tliat  the  symptoms   have  existed    to  some  degi^ee  Ix^forp  tlt^    i 
although  the  pain  and  immobility  may  have  been  increiistH^  by  it, 
CSIiroBic  Bheumatoid  Arthritis  of  the  Lower  Jaw*— rhr 
toid  arthritis  luw  also  Uh^u  lUMcritM'd  by  Smith  as  occAstonally 
touiporo-maxillary  urtieulutiou  in  individuals  of  rather  advauci 
disease  is  often  symmetrical,  and  gives  rise  to  an  enlargement  <«t 
of  the  jaw,  which  can  be  felt  under  the  zygoma,  attended  with  roach  pain  ij 
opening  tfje  mouth,  a  sensation  of  rrackrng  or  grating  in  the  joint»  and  son 
enlargement  of  the  lymphatic  glands  in  the  ne*'k.    The  pain  is  p^nerall| 
increased  at  night,  and  influenced  by  the  state  of  the  weather.    Tim 
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becomes  distorted,  the  affected  side  of  the  jaw  projecting  and  being  pushed 
towaids  the  opposite  side  ;  bat  when  both  joints  are  affected,  the  chin  projects, 
the  entile  jaw  being  drawn  forwards.  This  distortion  is  chiefly  owing  to  the 
destraction  of  the  articalar  eminence  :  for,  when  this  takes  place,  the  external 
ptOTgoid  muscle  draws  the  jaw  forwards  and  to  the  opposite  side  ;  but  when 
both  articulations  are  equally  affected,  these  muscles  displace  it  directly 
forwards  :  the  glenoid  cavity  becomes  enlarged,  the  fibro-cartilage  disappears, 
and  the  condyle  is  sometimes  greatly  thickened  and  flattened,  and  always 
rooghy  being  devoid  of  cartilage.  In  such  cases  there  is  little  to  be  done  by 
medidnes  ;  but  the  treatment  must  be  conducted  on  the  same  principles  as  in 
the  same  affection  attacking  the  hip. 

CSkxoiiic  Bheumatoid  Arthritis  of  the  Bhonlder. — When  it  affects  the 
shoaldery  chronic  rheumatoid  arthritis  gives  rise  to  a  considerable  enlargement 
of  the  head  of  the  humerus,  wasting  and  rigidity  of  the  deltoid,  and  inability 
to  move  the  elbow  upwards,  except  by  the  rotation  of  the  scapula  on  the 
trunk.  In  fact  the  shoulder  being  flxed,  all  movements  are  eflected  through 
the  medium  of  the  scapula,  which  becomes  more  mobile  than  natural.  The 
articalation  is  the  seat  of  much  pain,  lancinating  at  times,  but  generally 
gnawing  and  intermittent,  and  greatly  increased  in  cold  and  wet  weather.  The 
whole  of  the  arm  becomes  wasted,  and  weakened  in  power.  In  two  instances 
I  have  seen  this  disease  in  otherwise  robust  and  healthy  men,  between  twenty 
and  thirty  years  of  age,  coming  on  without  any  apparent  cause.  In  both 
cases  the  rigidity  persisted,  though  the  pain  was  relieved  by  the  use  of  the 
iodides  and  by  counter-irritation. 

DIBXASXB    or    JOINTS    OF    OERSBtliLIi    OR    BPIKAIi    ORIQIN. 

The  80-<^lled  arthropathies  occurring  as  the  result  of  diseases  of  the  central 
nervous  system  may  be  divided,  according  to  Charcot,  into  two  classes  : — 

1.  Arthropathy  of  Paralysed  Limbs. — Acute  or  subacute  inflammation 
with  considerable  swelling  from  effusion  into  the  joint,  and  more  or  less  severe 
pain,  is  occasionally  observed  in  the  articulations  of  limbs  paralysed  from 
scute  or  subacute  inflammation  of  the  spinal  cord.    Mitchell  has  observed 
it  in  paraplegia  from  spinal  caries ;  Vigues,  Jeffrey,  and  OuU  as  the  result  of 
paralygig  from  traumatic  lesion  of  the  cord  ;  Scott,  Alison,  and  others  have 
also  met  with  a  similar  affection  of  the  joints  in  limbs  paralysed  from  circum- 
scribed cerebral  softening,  or  intraccphalic  hroniorrhage.     It  comes  on  at  the 
«me  time  as  the  contraction   of  the  muscles  commences,  usually  fifteen 
<isy8  to  a  month  after  the  paralysis  has  set  in.     It  has  no  tendency  to  end  in 
iDpporation. 

i.  Arthropathy  of  Ataxic  Patients,  or  Charcot's  Disease.— This 
condition  was  first  des(;ribed  by  Charcot.  It  was  exhaustively  investigated  by 
a  Committee  of  the  Clinical  Society  of  London,  by  whom  a  valuable 
report  was  published  in  1H87.  The  disease  occurs  in  patients  suffering  from 
kcomotor  ataxy,  setting  in  without  apparent  cause  at  various  stages  of  the 
malady,  either  before  or  after  the  appearance  of  the  ataxic  symptoms  in  the 
limbi.  Thus  in  47  cases  collected  by  the  Committee  above  mentioned,  in  10 
the  joint  lesion  was  situated  in  the  upper  extremity,  and  in  only  one  of  these 
we«  there  any  signs  of  want  of  co-ordination  in  the  movements  of  the  limb. 
Is  37  the  joints  of  the  lower  limb  were  affected,  and  in  20  of  these  there  was 
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no  ntoxv  at  the  time  wheu  the  disease  appeared.  The  onset  of  the  joiut  affee* 
tion  may  })e  sudden  or  gradual  The  sadden  invasion  h  most  characteristic,  and 
occure  in  more  than  tsvo-thirds  of  the  cases.  It  commences  with  a  general  and 
often  enormous  swelltng  of  the  limb,  commnnlj  without  pain  or  fever.  After 
a  few  days  the  general  swelling  disappears,  but  the  joint  remains  dist^^nded 
with  fluid.  Soujetinies  the  burste  in  the  neighbourhood  of  the  articulation  an? 
also  distended.  The  fluid,  if  drawn  oil'  by  the  aspirator,  quickly  re-aocunmlatw. 
It  is  perfectly  transparent,  and  of  a  pale  lemon  colour.  At  the  end  of  some 
weeks  or  months  the  swelling  subsides,  and  the  joint  may  return  in  excepiianal 
cases  nearly  to  its  normal  condition.  In  the  more  typical  cases,  however, 
crackling  appears  on  movement  within  a  few  weeks  of  the  commencHtmeut  of 
the  attai'k,  the  ligaments  liecome  relaxed  as  the  effusion  i^  absorbix),  and  tlie  i 
osaeouB  suriac^j^  are  altered  in  form  by  rapid  erosion.  In  this  stage  then^ 
ii  coarse  rough  grating  in  flexing  or  extending  the  joint,  but  these  moTementB 

are  unaccompanied  by  (lain.    Owing 
to  the  alteration  in  the  Umy  mrimx» 
and   the    relaxation    of    the   liga* 
ments,     abnormal     lateral     move» 
menta,   or    a   capability  of    orer^ 
extension,  may  be  met  with,  gi 
nse  to  great  unsteadiness  in 
if  the  lower  limb  is  affiM*t*-'^L 
location  of  the  diseaae<l  joint  ulrt 
occur,    especially    in    the    hip   or 
shoulder*      This    may    take    pbcse 
early  as  a  consequence  «if  extreme 
distension   of   the   capsule   dttriog 
the  stage  of  elfusion,  or  at  a  Isler      , 
pericxl  as  a  result  of  the  wearing  fl 
away  of  the  liones.     The  cases  in  ^ 
which  the  dii^ease  sets  in  gnidoally 
more  closely  resemble  chronic  rbenr 
motoid  arthritis    in   their  ooiuie^ 
being     characterized    by    grsdoal 
enlargement     with     altemtiou    in 
form  of    the    ends  of   the    bonea    accompanied    by    painless    grating    cm 
movement.     The   accompanying   figui*e  (Kig,  ri45)  well  illustnile*<  the   ap* 
j>earancei*  l>oth  in  the  early  iind  the  late  stages  of  Charcot's  diseaiie.     The  right 
elbcjw  waH  attacked   in   Ikh^,  after  the  patient^  a  man  aged  about  io,  kid 
surtere'd  from  syniptoms  of  locomotor  at*ixy  for  twu  years.     The  joint  tjeoaiae 
rapidly  and  painlessly  distended  with  flnid.     As  this  snlisided,  it  wiu  found 
that  the  bones  *-f  the  foreann  were  partially  dislocated  in        '  '    '         vf^ 

fi\?e  lalenU  mubility  in  the  joint.     In  1H87  the  joint  pn>  iiico 

Hhowu  in  the  figure.     It  uas  much  deformed  by  bony  outgrowths,  tiie  di»- 
locntion  remained  as  before,  but  tlie  lateral  mobility  had  disappeared.     Ilexiofi 
and  extension  were  }>ainles*  bnt  iu*companied  by  coarse  gmiing,  and 
slightly  limsr    1  lent*    At  the  time  the  phoii         '     vjls  taken  in  t8>47,UM» 

|>atient  wa^  _  from  an  acute  attack  in  th  ow,     The  whtile  ans 

Wiis  enormously  swollen,  and  in  parts  red  and  luawny,  pitting  under  very  firm 
prea^uru.     There  was  a  sensation  ui  liirlitness  of  the  nkiu.  i»"^   n*i  actnal  pain 
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eren  when  the  joint  was  moved.  There  was  coarse  grating  on  moving  the 
joint.  The  capsule  was  tensely  distended  with  fluid.  Two  months  after,  the 
swelling  was  gradually  subsiding.  In  1885  the  patient  suffered  from  a  tem- 
poraiy  attack  of  neuritis  of  the  right  musculo-spiral  nerve  with  paralysis  of  the 
eitensors  of  the  wrist  and  fingers.  An  analysis  of  the  GO  cases  collected  by 
the  Committee  of  the  Clinical  Society  shows  that  in  41  a  single  joint  was 
affected,  in  19  two  joints,  and  in  only  6  were  more  than  two  attacked.  In  the 
66  cases  100  joints  were  affected  in  the  following  order  of  frequency  :  knees, 
45 ;  hips,  24 ;  shoulders,  1 3  ;  elbows,  7  ;  tarsus,  5  ;  metatarso-phalangeal 
jointB,  4  ;  wrist,  1 ;  phalangeal  joints,  1. 

Thtt  pathological  appearances  found  after  death  are  similar  to  and  in  many 

cases  identical  with  those  already  described  as  being  met  with  in  rheumatoid 

arthritis  (p.  854).     The  chief  differences  are,  first,  that  the  wearing  away  of 

the  surfaces  is  often   very  extensive,  and  that  the  fonnation  of  ossifying 

cartilaginous  outgrowths  round  the  joint  is  very  limited,  or  even  wanting ; 

and  secondly,  that  true  dislocations  are  common  from  relaxation   of  the 

ligaments,  whereas  in  rheumatoid  arthritis  they  are  rare,  and  when  present  are 

doe,  not  to  relaxation  of  the  ligaments,  but  to  pressure  of  the  bony  outgrowths. 

It  has  been  suggested  that  Charcot's  disease  is  merely  rheumatoid  arthritis 

occurring  in  a  patient  suffering  from  locomotor  ataxy,  and  that  the  wearing 

awaj  of  the  bones  is  aggravated  by  the  inco-ordinate  movements  of  the  limbs 

and  the  want  of  sensation  in  the  joint.     There  seems,  however,  little  reason 

CO  regard  this  as  the  true  explanation  of  the  disease,  for  it  usually  sets  in  before 

marked  inco-ordination  is  present.     It  is  further  distinguished  from  arthritis 

deformans  by  its  most  commonly  affecting  a  single  joint,  by  its  sudden  invasion, 

bj  the  abundant  effusion  commonly  met  with  in  the  early  stages,  by  the  occa- 

lional  retrogression  of  the  disease,  and  by  the  abnormal  lateral  mobility,  in  all 

vhich  points  it  is  the  exact  reverse  of  rheumatoid  arthritis.    The  Committee 

of  the  Clinical  Society  after  careful  inquiry  failed  to  find  any  case  presenting 

the  characteristic  features  of  Charcot^s  disease  in  which  the  symptoms  of 

tahes  dorsalis  were  completely  wanting.     For  the  description  of  this  disease  I 

most  refer  the  reader  to  works  on  medicine.     It  must  suffice  here  to  mention 

that  the  chief  symptoms  to  be  looked  for  are  loss  of  knee-jerk,  loss  of  sexual 

power,  occasional  incontinence  of  urine,  loss  of  reaction  of  the  pupil  to  light 

while  it  still  accommodates  itself  for  near  vision,  want  of  co-ordination  in  the 

mnaclea  of  the  limbs,  inability  to  walk  steadily  with  the  eyes  shut,  lightning 

paioA  in  the   limbs  and  joints,   occasional   delayed  or  otherwise   modified 

ttosation  in  the  limbs,  and  a  history  of  the  so-called  *'  gastric  crises.'' 

The  Treaimtnt  of  the  disease  is  very  unsatisfactory.  Nothing  can  be  done 
to  care,  but  the  limb  may  sometimes  be  made  more  useful,  and  the  destructive 
prooeifles  delayed  by  properly  fitted  supports  or  splints.  Aspiration  is  occa- 
cionallj  useful  to  relieve  the  distension  of  the  joints,  but  its  effect  is  merely 
temporary.  Pressure  is  also  ineffectual  in  preventing  the  early  effusion  into 
ibe  joint. 


ANKYLOSIS    OR    STIFF    JOINT. 

AxKYLOSLS  is  invariably  the  result  of  partial  or  total  destruction  of  a  joint 
I'j  inflammation,  and  is  one  of  the  modes  by  which  nature  effects  its  repair. 
It  coQgists  in  the  more  or  less  complete  consolidation  of  the  parts  around  and 
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within  the  articulation.     It  is  of  two  kinds  :  the  Incomplete,  or  Fibrous:  and 
the  Complete  or  OsiseoaB, 

III  the  Xttcompleta  or  Fibrous  Ankylosis*  the  stiffness  of  the  joint  may 
be  dependent  on  fonr  distinct  patholo^rlcal  uondition^  which  may  be  more  or 
less  associated  : — 1.  on  thickening  and  indumtion  of  its  (ibiYjns  capsule  ;  2,  on 
the  formation  of  fibroifl  bands  m  the  n^Kult  of  inflammation  within  the  joint ; 
3,  in  conBctf^nence  of  the  cartila^^es  aud  synovial  membrane  being  in  juirt  or 
wholly  removed,  aud  their  place  \mng  supplied  by  a  fibroid  tissue,  by  which  the 
articnlar  ends  are  tied  together  ;  4,  on  shortening  of  the  ligaments  on  the  side 
of  flexion  of  the  joint.  The  stitfneps  of  the  joint  may  Ije  materially  increased 
by  the  shortened  and  contracted  state  of  the  mnscles  around  the  joint,  but 
this  J8  secondary  to,  and  not  an  e*iHential  part  of,  the  ankylosis.  Fibrona 
ankylosis  commonly  results  from  rheumatic  or  gonorrbrral  arthritis,  aud  is  the 
most  favounible  result  that  can  be  hoped  for  in  many  cases  of  tiibenMilous 
disease.  It  sometimes  arist^-s  simply  from  disuse  :  the  lijiamenta  being  shortenctl, 
and  the  limb  becoming  stiffened  in  the  position  in  which  it  haa  lx»en  t«K>  long 
retained. 

Complete  or  Osseous  Ankylosis  ir  of  two  kinds.     In  one,  all  the  soft 

parts  within  the  joint  are  de- 
stroyed, and  the  osseous  surfaces 
have  coalesced,  or  are  faaed  to- 
gether by  direct  I)ony  nnif*n  ;  this 
is  most  c*>mmonly  B«?en  in  the  hip 
(Fig.  54 (i),  knee,  and  elbow.  In 
the  other  kind  the  Ijones  are  united 
partly  by  fibrous  tissue, and  pnitly 
by  archeg  or  bridges  of  osscouji 
tissue  thrown  out  externally  t^»  the 
rtrtictilation*  and  stretching  across 
fnnn  one  side  to  the  other*  In 
some  very  rare  cases  these  bony 
maHses  may  l>e  formed  partly  by 
o*i?ification  of  the  ligamenta.  There 
is  a  sfiecimcn  illustnittnjr  this  in  the 
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fnseum  of  University  College*  In  it  tlie 
o  vertex  tended  position,  and  the  ossified  I 
recognixu«i,  Anktlc»iis  of  the  verlcline  <«  ra.sionaiiy  occurs  in  this  way  giving 
rise  to  the  condition  known  as  **  spondytiik  thformam'*  It  is  sup[Hi«ed  to  bv 
a  chronic  rheumntic  affection,  prr^bably  in  some  instances  gonorrhti*al,  and  is 
cb^'  d    by  f»»8ifiriition    of   the    h*gamenU  connecting  the   verteljm?, 

e»| "  iie  anteri(>r  common  ligament  and  the  cft|i«ule6  of  the  joints  be- 

tween the  artii'ular  prtx-^sses.     l^lic  tnic  or  osseons  ankylosis  does  not  often 
cKicrir  as  a  conswiut^noe  of  tuberculous  arthritis,  but  is  usually  the  result  of  j 
pjivmic  or  traumatic  inflammation  in  persons  of  a  healthy  const itution.     It 
not  nnf'  '    '  ''  -landing  eases  of  diseased  joint,  that  monj 

or  less  '  _^  i>]acc  at  one  part  «»f  the  airtanuhifcion,  whilst 

caries,  or  n  '(  the  bone*,  is  going  on  nt  others.     It  is  fisually  easy  to 

make  the  A.., between  fibrous  and  osseous  ankylosis;  the  Jomt  being 

tnoi*able,  thnngh  perhajis  only  to  a  vei^  slight  degree,  in  the  former,  whilat  it 
is  rigidly  and  immorsbly  flxed  in  the  latter.     In  flbrous  ankylosis,  morcorer. 
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any  attempt  to  move  the  joint  by  force  is  usually  accompanied  by  severe  pain 
with  involuntary  contraction  of  the  neighbouring  muscles,  whilst  in  osseous 
ankylosis  such  attempts,  unless  extremely  forcible,  are  painless.  Cases  not 
anfrequently  occur  in  which  the  rigidity  of  the  structures,  muscular  and 
capenlar,  outside  the  joint,  is  so  great  in  the  fibrous,  and  the  mobility  of  the 
neighbouring  bones  and  joints  so  free  in  the  osseous,  that  it  becomes  very 
difficnlt  to  decide  to  what  degree  the  joint  is  stiffened.  Here  the  diagnosis 
may  be  made  by  putting  the  patient  under  an  anaesthetic,  when  if  the 
ankylosis  be  fibrous,  the  joint  will  be  found  to  yield. 

Treatment. — The  treatment  of  ankylosis  is,  in  the  first  instance,  of  a  pre- 
caotionary  nature  :  that  is  to  say,  when  the  Surgeon  finds  that  the  establish- 
ment of  ankylosis  is,  as  it  were,  the  natural  means  of  cure  adopted  by  Nature 
in  a  deeply  diseased  joint,  his  efforts  should  be  directed  to  taking  care  that 
the  joint  shall  become  fixed  in  such  a  position  as  will  leave  the  most  useful 
limb  to  the  patient.  Thus,  if  it  be  the  hip  or  knee,  the  ankylosed  joint  should 
be  in  a  straight  position  ;  if  it  be  the  elbow,  it  should  be  placed  at  a  right 
angle,  and  the  hand  in  the  mid-state  between  pronation  and  supination. 

When  once  ankylosis  has  occurred,  the  treatment  to  be  adopted  will  depend 
partly  on  the  degree  of  stiffness,  whether  it  be  fibrous  or  osseous  ;  and  partly 
on  the  object  to  be  attained,  whether  this  be  merely  the  restoration  of  mobility 
in  a  part  ankylosed  in  a  good  position,  or  the  remedying  of  the  deformity 
occasioned  by  faulty  ankylosis. 

1.  In  attempting  to  restore  the  mobility  of  a  joint  ankylosed  in  a  good 
position,  as  of  a  straight  but  stiff  knee,  the  Surgeon  may  usually  succeed,  if 
the  ankylosis  be  only  fibrous,  (when  some  degree  of  movement  will  always  be 
perceptible  in  the  part)  by  the  employment  of  passive  motion,  frictions,  and 
douches,  more  particularly  with  warm  salt  water  or  the  sulphurous  mineral 
springs.  In  the  more  obstinate  cases,  and  where  the  immobility  appears  to 
depend,  ia  some  degree  at  least,  on  fibrous  bands  stretching  across  the  joint, 
an  attempt  might  be  made  to  rupture  these  by  forced  movements  under  an 
anaesthetic. 

2.  When  fibrous  ankylosis  has  taken  place  in  a  faulty  position — if,  for  in- 
stance, the  knee  be  bent,  or  the  elbow  straight — the  first  thing  to  be  done  is 
to  place  the  limb  in  such  a  position  that  it  will  be  useful.  This  may  most 
readily  be  done  by  putting  the  patient  under  the  influence  of  chloroform,  and 
then  forcibly  flexing  or  extending  the  limb  as  the  case  may  require,  when  with 
loud  snaps  and  cracks  it  will  usually  come  into  proper  position.  Should  any 
of  the  tendons  or  bands  of  fascia  near  the  joint  appear  to  be  particularly 
tens**,  they  may  be  divided  subcutaneously  some  days  before  the  extension 
is  attempted,  or  else,  if  it  have  been  carried  as  far  as  the  rigid  state  of  the 
tendons  will  permit,  tenotomy  may  then  be  practised,  and,  an  interval  of  a  few 
days  having  been  allowed  to  elapse,  extension  may  be  completed.  The  muscular 
contraction  will,  however,  in  many  cases,  yield  to  gradual  extension  by  means 
of  weights,  and  thus  render  tenotomy  unnecessary.  Sayre  states  that  when 
the  contracted  tendon  is  stretched  to  the  utmost,  if  a  reflex  contraction  of 
the  mnscle  can  be  felt  by  the  finger  pressed  upon  it,  it  is  better  to  divide 
it.  If  no  reflex  contraction  ensue,  stretching  alone  is  sufficient.  The  inflam- 
mation that  follows  this  forcible  extension  or  flexion  of  the  limb,  is  usually 
but  veiy  trivial ;  an  evaporating  lotion  and  rest  will  speedily  subdue  it. 
Indeed,  it  is  surprising  what  an  amount  of  violence  may  be  inflicted  on  an 
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ankyloBed  joint  witlioiit  any  bad  conse(|nencea  ensuing.  After  tho  limb  has 
been  restoml  to  its  proper  positioiH  passive  motion  and  frictions  maj  tend  to 
inca^ase  its  mobility. 

8.  When  o««seou^  ankylosis  has  taken  place,  and  the  position  of  the  lirnb  is  a 
gtMxl  one,  it  will  jjfcncrallv  be  wis^r  for  th*.*  Sufireon  not  io  interfere  ;  except  in 
the  case  of  the  elbow-joint,  which,  in  these  circumstaBces,  rnay  l>e  excised  with 
advantage,  so  as  to  Bubstitute  a  movable  for  an  immovable  articalation.  If 
the  position  be  faulty,  the  osseous  union  mny  be  sawn,  drilled,  or  ehiselled,  and 
broken  through  sulH^utuueously  ;  or  a  wedge-shaf»ed  piece  of  the  bones  may  be 
taken  out,  and  the  pwjBitif^n  of  the  limb  thus  rectified, 

4,  Amputation  may  be  required  in  cai^es  »>f  faulty  ankylosis  with  m  much 
atrophy  of  the  limb  as  to  render  it  useless,  or  in  cases  in  which  there  is 
necrosed  or  carious  bone  co-existing^  with  ankylosis  und  ri^id  atrophy  of  the 
muscles  of  the  limb* 


L.006B  CABTlLAOfiB  IM  JOIHTB. 

It  sometimes  happens  that  the  synovial  membrane  of  a  jomt  Iii8umr4  a 
Warty  ConditioiL,  as  the  result  of  chronic  disease  of  the  articnlation. 
especially  in  rheumatoid  arthritis.  This  warty  state  of  the  membrane  arisoa 
from  hypertrc^pby  cjf  the  fringes,  chiefly  in  the  neit,'hbourhood  of  the  margiti 
of  the  cartilages.  Tliese  may  Wcome  pedunculated,  and  pentlent  into  M 
interior.  For  this  condition*  which  gives  rifte  to  occ^isional  nneasim^  and 
puffiness  about  the  joint,  with  a  crackling  or  croaking  sensation  when  tt  ts 
moved,  but  little  can  be  done  beyond  the  application  of  a  flannel  bandage  or 
an  elastic  knee-cup. 

lK>ose  Bodies  may  lie  of  thi'ee  kinds,  K  The  so-culled  tMlcn^imd  badum. 
These  are  usually  numerous,  sometimes  fifty  or  more  in  ntimber,  white  or 
brownish  in  colour,  and  closely  resemble  the  seeds  of  a  melon  in  form*  They 
are  composed  most  commonly  of  dense  fibroid  tissue^  and  arc  believed  to  bo 
due*  in  many  cases  at  least,  to  the  [)edunculated,  warty,  or  vilbms  growths  jnat 
described  as  being  formed  from  hvf^ertruphy  of  the  synovial  frint^es,  l»ecomiii|f 
separated  from  their  attachments  by  the  movements  of  the  joint.  In  other 
cases  it  is  possible  they  may  be  formed  Irom  altered  clot,  as  blot)d-cry8tiiJs  hikve 
lieen  recog^nized  in  them.  L&^tly^  Koni^  first  pointed  out  that  in  many  m$m 
they  are  formed  from  a  fibrinous  exudation  fn>m  the  synovial  mei  lue 

to  very  chronic  tuberculous  disease.     In  some  case«  he  demonstra-  |tre- 

aenco  of  tubercle  in  the  synovial  membrane.  (See  Tnbt^rculous  Dropsy^p.  •S4«i.) 
Melon-sc*ed  bcKlies  arc^  tnore  common  in  the  sheatlis  of  tendons  and  in  synovial 
bursiu  than  in  joint^^  and  in  these  situations  also  it  has  Ixn^n  shown  by  Niciiis^, 
PouUct,  and  Vaillard,  that  they  are  due  to  chronic  tubcreuloflis  of  the  m«iii* 
branc. 

2.  Fra^rtmits  of  true  mrtHuife,  These  may  be  develofied  in  two  ways  :  first, 
from  the  formatiun  of  cartilage  in  the  h}7»ertrophied  fringes  of  a  wiuty 
synovial  membrane.  In  the  normal  condition  a  cariila^^e  cell  is  present  iii 
many  of  the  s«x;ondary  paptllic  of  the  f ring's,  and  it  is  ea«y  to  nndemiatid 
how  this  C44U  form  the  start it»^-point  o  a  f^artilaginouR  growth.  In  other 
cascft,  Billroth  liclievcs  that  they  arc  os«ifyinj^  cartilaginouB  jj-n^wthfi  formed 
in  the  fibrous  layer  of  the  synovial  membrane  in  rheumatoid  arthritis  (p»,1^t), 
which  have  subaetjaently  become  loose  by  the  wearing  away  of  the  snp^cial 
layera  of  the  metnhrane.    Thitt  mcHle  of  origin  is  somewhat  doubtful     Thri« 
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cartilages  are  nsually  flattened,  with  a  lobulated  irregular  border,  and  fre- 
quently contain  true  bone  in  their  central  parts ;  sometimes  they  may  be 
partly  calcified,  but  contain  no  true  osseous  tissue.  They  may  attain  a  size 
of  more  than  one  inch  in  their  greatest  diameter.  They  are  usually  single, 
bat  occasionally  four  or  five  may  be  found  in  the  same  joint.  There  is  strong 
reason  to  believe  that  these  cartilaginous  bodies  may  increase  in  size  after 
becoming  loose  in  the  joint. 

3.  Numerous  cases  have  been  recorded  in  which  the  loose  body  was  believed 
to  be  a  piece  of  one  of  the  articular  cartilages  broken  off  by  mechanical 
violence.  This  variety  presents  the  ordinary  appearance  of  ai'ticular  cartilage, 
and  may  usually  be  recognised  by  having  one  smooth  surface,  while  the  opposite 
side  has  small  gintty  fragments  of  bone  attached  to  it,  which  have  been  torn 
from  the  cancellous  tissue  beneath.  Humphry  of  Cambridge,  whilst  admitting 
the  existence  of  this  variety,  points  out  that  a  loose  cartilage  formed  in  the 
synovial  membrane,  and  containing  a  bony  nucleus,  may  gradually  come  to 
resemble  closely  a  piece  of  articular  cartilage  by  the  wearing  away  of  its  surface 
on  one  side  and  exposure  of  the  bone  within.  The  loose  cartilage  may  gradually 
wear  for  itself  a  bed  in  one  of  the  articular  surfaces  and  thus  still  further 
resemble  a  portion  removed  by  an  injury. 

Loose  cartilages  of  all  kinds  are  most  commonly  met  with  in  the  knee,  but 
not  uncommonly  occur  in  the  elbow  or  the  joint  of  the  lower  jaw,  and  occa- 
sionally in  the  shoulder. 

Sjrmptoms. — The  severity  of  the  symptoms  will  to  a  great  extent  depend 
upon  the  mobility  of  the  loose  cartilage,  and  its  consequent  greater  or  less 
liability  to  be  nipped  between  the  opposite  articular  surfaces  in  the  movements 
of  the  joint.  When  these  bodies  are  tolerably  firmly  attached  to  the  synovial 
membrane,  they  may  merely  cause  weakness  of  the  joint,  with  occasional 
synovial  effusion.  When  loose  they  usually  give  rise  to  a  very  distinct  train 
of  symptoms.  The  most  marked  of  these  is  the  very  severe  pain  which  occurs 
in  particular  movements  of  the  limb.  This  comes  on  suddenly,  and  is  often 
80  intense  as  to  cause  faintness  or  sickness.  It  is  usually  followed  by  a  degree 
of  synovial  inflammation,  and  by  relaxation  of  the  ligaments.  These  attacks 
of  sudden  pain  come  on  at  varying  intervals,  as  the  result  of  movements  of  the 
joint :  they  commonly  happen  in  the  knee  whilst  the  patient  is  walking.  It  is 
difficult  to  say  to  what  this  severe  pain  is  due.  Richet  thinks  it  may  be  owing 
to  the  synovial  membrane  being  pinched  between  the  foreign  body  and  one  of 
the  articular  surfaces.  I  think  that  it  is  most  probably  due  to  the  foreign 
body  being  drawn  in  between  the  opposite  surfaces  of  the  joint,  when  these  are 
separated  anteriorly  in  the  act  of  flexion  of  the  knee,  and  then,  when  the  limb 
is  extended,  acting  as  a  wedge  between  these,  tending  to  keep  them  separate 
and  interfering  with  the  complete  straightening  of  the  limb.  In  consequence 
of  this  wedge-like  action  of  the  loose  cartilage  the  ligaments  are  violently 
stretched,  and  the  sickening  pain  consequent  on  this  is  experienced,  followed, 
as  happens  in  a  violent  sprain,  by  rapid  synovial  effusion.  Ligaments  may 
be  cut  without  much  suffering,  but,  on  account  of  the  nature  of  the  nerve 
endings  in  them,  they  cannot  be  stretched,  either  by  accident  or  disease,  with- 
out the  most  severe  pain.  In  some  cases  the  loose  cartilage  can  be  felt  under 
the  capsule,  by  carrying  the  finger  over  the  joint,  slipping  back  when  pressure 
is  exercised  upon  it,  and  often  possessing  great  mobility,  gliding  from  one 
side  of  the  joint  to  the  other,  so  as  to  be  extremely  difficult  to  fix. 
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DiagmosiB* — The  only  conditioD  likely  to  be  confounded  with  a  looete  bodj 

is  the  displacement  of  one  <»f  tlie  intemrticular  fibro-cartllages  of  the  knee. 
The  distinction  can  usimilj  be  made  by  observing  that  immediat<*ly  aft4;r  the 
sadden  attack  of  pain  the  knee  can  be  completelj  extended  when  it  is  due  to 
the  presence  of  a  loosr  body,  as  this  rarely  if  ever  reniaine  jammed  between 
the  articular  surfaces  ;  while  a  disjihiced  fibn>cartilage  usually  remains  out  of 
position  until  replaced  by  Uianipulatton  or  movement  of  the  joint,  and  until 
this  is  efltct^l  complete  extension  is  impossible  (see  Vol.  L,  p*  7<i8)* 

Treatment. — The  palliative  treatment  consists  in  supporting  the  joint  with 
an  elastic  bandage  or  knee-cap,  so  as  to  limit  its  movements,  and  thus  prevent 
the  liability  to  recurrence  of  the  attacks  of  pain  ;  and  in  tliis  way  the  fixation 
and  uUimat€  absorption  of  the  cartilage  may  sometimes  Ijc  ubtained.  This  I 
have  several  times  seen  to  occur  in  patients  who  either  refused  to  Im*  ojj^.^mted 
on<i  or  in  whom  an  operation  was  not  thought  advisable.  Any  inftammatic^a 
that  has  been  excited  requires  to  be  subdued  by  projier  local  treatment*  ]n 
all  operations  for  the  removal  of  loose  cartilages  antiseptic  precautiouii  of  the 
most  rigorous  character  should  be  adopted.  By  their  aid  joints  may  Ix*  opemnl 
and  explored,  and  foreign  bodies  extracted  with  a  freedom  and  safety  other- 
wise unattainable. 

If  the  cartilage  occasion  frequent  suffering,  so  as  to  interfere  seriotisly  with 
the  utility  of  the  limb,  and  if  it  apfiear  t^  be  of  large  size,  aiul  ttj  l>e  l<j<i8e  and 
singks  means  may  be  taken  for  its  extraction.  But  it  must  be  bornv  in  mind 
that  any  operation  for  its  removal  by  which  the  joint  is  opened,  becomes  a 
source  of  danger  to  limb  and  even  to  life  unless  etticient  means  are  adopted 
for  the  prevention  of  septic  arthritis.  ^Vlthough  by  the  proper  use  of  anti- 
septics this  danger  may  be  averted  with  almost  absolute  certainty,  it  is  wi«er 
not  to  undertake  the  op^eration  without  warning  the  patient  of  Ui«  ]K)€«ible 
consequences  that  may  follow.  No  operation  should  be  undertaken  so  long 
as  the  joint  is  in  an  irritated  state,  as  the  tx*sult  of  a  recent  attai^k  of  pain  and 
inflammation  ;  this  niust  lirst  be  subdued,  and  then  the  operation  may  be 
proceeded  with  ;  nor  should  it  be  done  if  the  patient^s  health  be  broken. 

The  extraction  of  the  foreign  body  has  been  |)erf(>rnied  in  two  ways  :  by 
direct  incision  into  the  joint,  and  by  subcutaneous  section.  In  the  oper»tioQ 
by  direct  incision  the  patient  must  in  the  first  instance  make  those  movemeoUi 
by  whicli  he  usually  gets  the  cartilage  fixed  in  the  joint  As  soon  as  ihe 
Surgeon  feels  it  (as  tliis  operation  is  commonly  required  in  the  knee),  he  poibes 
it  to  one  side  of  the  patella,  where  he  fixes  it  firmly  witli  his  fon*finger  and 
thumb,  and  an  anaesthetic  may  then  he  a^lmini^tereil.  The  incision  \%  then 
made  down  to  the  capsule  of  the  joint  over  the  Ukjsc  body.  All  bleeding 
should  then  l>e  arrested,  after  which  the  incision  may  lie  curried  through  Ute 
flspeule  and  synovial  membnine  and  the  \i>om  body  may  be  squeezed  out  or 
extracted  by  means  of  a  sharp  hook.  Unless  the  wound  be  large  it  is  wiser 
not  to  close  it  by  sutures  ;  an  antia^ptic  dressing  may  be  applied  and  the  limb 
rigidly  fixed  on  a  proper  splint.  In  cases  in  \\\\\ch  the  IkhI)'  is  v<'ry  large,  or 
in  which  much  manipulation  of  the  joint  has  bei-n  nu43essary  so  thiit  some 
synovial  effusion  may  be  ex|)ected,  it  may  be  advisable  to  ins«*rt  a  drainage- 
tube  for  a  few  dayji,  but,  as  a  rule,  this  is  not  necessary*  The  wound  ghonlti 
be  irrigaU'd  during  the  oj>eration,Hnd  great  care  taken  to  prevent  the  entr»me 
of  air  into  the  articular  ciivity.  liefore  the  introduction  of  antijieptie  «urgvTy 
the  foreign  body  was  sometimes  remoVed  through  a  valvular  woumi  maiio  by 
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drawing  the  skin  on  one  8i<le  after  the  first  incision  before  opening  the  capsule. 
Anything  like  a  valved  opening  should  be  carefully  avoided  when  antiseptics 
are  uaed,  as  it  interferes  with  drainage.  Formerly  the  operation  was  not 
nnoommonly  followed  by  septic  arthritis,  ending  in  ankylosis  of  the  joint,  or 
the  death  of  the  patient,  and  sometimes  necessitating  amputation  of  the  limb. 
In  the  present  day  it  is  rarely  followed  by  synovial  inflammation  even  of  the 
slightest  kind. 

It  was  proposed  by  Chassaignac,  in  order  to  obviate  the  dangers  of  a  direct 
opening  into  the  joint,  to  remove  the  loose  cartilage  by  subcutaneous  section. 
In  operating  by  this  method  on  the  knee,  the  cartilage  should  be  fixed  below 
and  to  one  side  of  the  patella,  between  it  and  the  head  of  the  tibia  ;  a  long 
narrow  tenotome  is  then  introduced  obliquely  under  the  skin  from  a  distance 
of  about  two  inches  below  the  loose  cartilage  ;  the  capsule  of  the  joint  is 
freely  divided,  and  a  space  made  in  the  subcutaneous  areolar  tissue  by  a  slight 
sweep  of  the  blade  ;  the  loose  cartilage  is  next  pressed  into  the  cavity  thus 
made  to  receive  it,  and  slid  along  the  areolar  tissue  for  about  two  inches.  It 
is  fixed  in  situ  with  a  firm  pad  and  adhesive  plaster  ;  the  foot  and  leg  are 
bandaged  up  to  the  edge  of  the  cartilage,  and  the  limb  is  placed  on  a  splint. 
If  no  inflammatory  symptoms  ensue,  the  cartilage  is  excised  about  a  week 
after  the  operation  ;  or  it  may  be  left  to  be  absorbed.  By  the  adoption  of  the 
subcutaneous  method  there  will  be  very  little  danger  of  inducing  undue 
inflammation  in  the  joint,  the  entrance  of  air  being  prevented  ;  it  is  this,  and 
not  the  mere  section  of  the  capsule  and  synovial  membrane,  which  constitutes 
the  chief  risk.  Should  there  be  more  than  one  loose  cartilage,  the  operation 
must  be  repeated,  but  not  until  any  inflammation  induced  by  the  former  one 
has  been  subdued.  In  this  way  I  have  successfully  removed  in  succession  five 
loose  cartilages  from  one  knee. 

OTBTB    IN    OONNEXION    WITH    JOINTS. 

Morrant  Baker  has  called  especial  attention  to  the  occuiTence  of  cysts  in  the 
neighbourhood  of  diseased  joints,  appearing  superficially  at  such  a  distance 
from  the  articulation  that  their  connexion  with  it  may  not  at  first  be  apparent. 
These  cysts  are  of  various  kinds.  It  has  already  been  pointed  out  that  in 
hydrarthrosis  pouch-like  projections  may  protrude  from  the  synovial  membrane 
owing  to  the  pressure  of  the  fluid  eflused  into  the  joint.  This  may  occur  in 
toberculous  dropsy  (p.  34G),  or  in  Charcot's  disease.  The  fluid  thus  escaping 
from  the  joint  may,  while  still  contained  in  a  thin  membranous  sac,  extend  to 
a  considerable  distance  from  it.  Thus,  from  the  knee  it  may  reach  to  the 
middle  of  the  calf,  or  from  the  shoulder  along  the  long  tendon  of  the  biceps 
u>  the  middle  of  the  arm.  The  communication  with  the  joint  may  be  so 
unall  that  pressure  will  not  force  the  fluid  into  the  articular  cavity.  A 
chronic  abscess  from  a  diseased  joint  may  follow  the  same  course,  and  become 
ioperficial  at  a  point  far  removed  from  its  point  of  origin.  In  other  cases 
cjsts  may  be  formed  by  distension  of  bursse  or  synovial  sheaths  in  the 
immediate  neighbourhood  of  a  diseased  joint  either  communicating  or  not 
tith  its  cavity.  Thus  the  bursa  under  the  inner  head  of  the  gastrocnemius  in 
disease  of  the  knee  or  that  under  the  deltoid  in  the  shoulder,  or  under  the 
psoas  and  iliacus  in  the  hip,  may  become  distended  with  fluid.  The  so-called 
**  compound  ganglion  of  the  wrist  "  is  often  associated  with  chronic  tuberculous 
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disease  of  the  nulio-carpal  articulation.     In  this  fonu  roclon-scctl  htAivB  are 
often  pi^esent. 

The  incautioiiB  ptincture  of  these  cysta  withowt  efficient  antiseptic  pre* 
cautions,  under  the  imprecision  that  they  had  no  connexion  with  iho 
nei«!:hbourin£r  joint,  has  in  fieveral  recorded  eases  )>een  foUowfil  by  septic 
artliritis  and  de-struetiou  of  the  articnlation.  Mere  puncture  or  usptnition 
cannot  from  the  nature  of  the  case  be  productive  of  much  benefits  These 
cysts  may,  however,  safely  be  incised  and  drained  if  proper  antiseptic  pre- 
cautions are  taken.  In  some  cases,  in  spite  of  treatment  by  incision  or 
otherwise,  the  tubercubus  nature  of  tlje  aft'ectiou  becomes  man i  Test  after  a  time 
by  progressive  disease  in  the  articulation,  lu  two  cases  of  compound  ganglion 
of  the  wrist  in  University  Collefre  Hospital,  incision  and  drainage  apparently 
cured  the  patients*  but  some  months  afterwards  ttiberL-uloM!*  disease  developed 
in  the  radio-carpal  and  c^irpal  articulations,  necessitating  excision  of  Uie  wTist 
in  lK>th  cades. 


NHURAX^QIA    OF    JOINTfi. 
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Pain  of  a  seveie  character  is  often  experienced  in  or  around  a  joint,  cl 
simulating,  but  not  dependent  upon,  inflammation  or  other  structuntl  dii 
This  pain,  which  is  purely  neuralgic,  may  have  its  origin  either  in  some  local 
irritation  of  a  nerve  leading  to  the  sensitive  part,  or  in  couHtitutional  disorder 
of  a  hysteriml  character*  ITeiiralgia  of  the  JointB,  tu  which  attention 
was  diret'tCMl  princii>ally  by  Benjamin  Brodie,  occurs  chiefly  in  young  women 
who  are  either  the  subjects  of  hysteria,  or  are  of  a  highly  nervous  tern* 
l^erament.  This  is  not,  however,  invariably  the  case,  for  a  similar  condition 
may  occur  in  men  who  exhibit  none  of  the  emotional  symptoms  of  hysteria. 

Symptoms. — It  is  generally  found  that  the  hip,  knee,  ankle,  or  shoulder  ii 
the  joint  atfeeled — the  hip  and  the  knee  more  especially.  The  neuralgia  19 
usually  localized  in  a  particular  joint  by  some  slight  injnry  that  the  jmrt  ha« 
sustained.  But  it  is  iraiKUtant  to  observe  that  in  these  cases  the  puin  « if  ten 
does  not  develop  for  some  days,  or  even  weeks,  afler  the  injury  that  is  the 
alleged  cause  of  it.  Severe  pain  in  the  joint  is  complained  of ;  and  the 
limb  is  rendered  comparatively  useless,  often  with  a  good  deal  of  distortion  or 
contraction.  ♦>n  examination,  it  will  be  found  that  the  f*ain,  wbi^h  is 
commonly  very  severe,  is  superficial  and  cutaneous,  not  existing  in  the  interior 
of  the  articnlation,  nor  incnased  by  pressure  of  the  articular  surfaf.*c8  against 
one  another  ;  and  that  it  is  not  strictly  confined  to  the  joint,  l»ut  radiates  for 
some  distance  around  iL  This  pain  is  often  intermittent  in  it«  character,  and 
Is  fre<iuently  assmiiated  with  neuralgia  elsewhere,  as  in  the  spine  j  and  not 
unfrequently  with  uterine  irritution  or  disease.  The  patient  soniHimeff 
accjuires  the  trick  of  i*roducing  loud  snappiugs  of  some  musi^le  or  tendon 
which  aa*  distinctly  audible  all  over  the  room  whenever  she  walks  or  movca. 
At  Uie  same  time,  it  will  be  oliserved  that  all  the  signs  that  ought  to  accom 
pany  a  sevem  attack  of  inflammation  in  a  joint,  such  as  would  be  attended 
by  a  corresponding  amount  uf  puin,  are  absent:  there  being  no  [lainfnl 
etartings  of  the  limb  at  night,  no  heat,  redness  or  swelling,  no  elevation 
of  temperature  ;  and  the  suftenng  being  incressed  by  imnses,  sneh  as  mental 
and  emotional  disturbance,  that  do  not  influence  organic  disease  Attention 
to  tliese  various  circunistanees  will  usnalJy  enable  the  Surgeon  to  rcoognise  llie 
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nature  of  the  attack  without  much  difficulty  ;  the  only  cases  in  which  he  will 
really  experience  any  being  those  in  which  the  tissues  around  the  joint  have 
been  thickened,  indurated,  and  altered  in  their  characters  by  the  apph'cation 
of  counter-irritants  ;  or  by  some  slight  articular  disease  having  at  some  time 
existed,  but  having  been  cured. 

CaiUMS. — The  neuralgia  is  often  referable  to  the  irritation  of  some 
particular  nerve,  either  at  its  origin  or  in  its  course.  This  is  particularly  the 
case  with  neuralgia  of  the  hip  or  knee,  which  will  often  be  found  to  be 
dependent  on  irritation  of  the  obturator  nerve,  owing  to  intrapelvic  disease. 
In  one  case  of  secondary  abdominal  cancer  under  my  care,  the  patient  was 
seized  with  the  most  intense  pain  in  the  right  hip  and  knee,  so  as  to  lead  to 
the  suspicion  that  these  joints  were  diseased.  On  examination  after  death,  it 
was  found  that  the  pain  resulted  from  the  implication  of  the  obturator  nerve 
in  a  mass  of  intrapelvic  growth,  the  joints  themselves  being  perfectly  sound. 

Treatment. — The  treatment  must  be  constitutional,  directed  especially  to 
re-establish  a  healthy  condition  of  the  uterine  organs.  If  there  be  amenorrhoea 
and  anaemia,  aloetics  and  the  preparations  of  iron  must  be  given  ;  if  ovarian 
or  uterine  irritation  or  congestion  exist,  this  must  be  removed  by  proper  local 
means,  and  the  general  health  attended  to.  Nervine  antispasmodics  and 
tonics,  such  as  valerian  and  bark,  or  assafoetida  and  quinine  in  full  doses 
should  be  administered.  The  most  efficient  treatment  that  can  be  directed  to 
the  affected  joint  is  the  application  of  cold  douches  and  the  employment  of 
the  continuous  electric  current,  which  will  cure  cases  in  which  all  other  means 
have  failed ;  the  application  of  atropine  and  aconite  may  be  of  service  in 
aUaying  the  pain  when  especially  severe.  If  contraction  or  other  distortion  of 
the  limb  exist,  the  patient  should  be  put  under  an  anaesthetic,  and  extension 
or  rectification  of  the  faulty  position  then  made,  care  being  taken  to  keep  the 
limb  on  splints  in  a  proper  position  for  some  time  after  the  operation. 
Indeed,  in  neurotic  or  hysterical  joint  affections,  it  is  often  of  much  use  to  do 
something  positive  or  objective  in  the  way  of  treatment,  so  as  to  give  the 
patient  an  excuse  to  get  well.  It  is  thus  that  free  manipulation  or  slight 
*•  wrenching"  of  the  joint  under  anaesthetics  is  often  beneficial.  In  other 
cases  the  good  effects  following  this  treatment  may  be  explained  by  the 
Btietching  and  restoration  of  the  normal  position  of  muscles  which  had  been 
illowed  to  become  contracted  and  displaced  by  long  continued  fixity  or  faulty 
position  of  the  joint. 


EXCISION   OF  JOINTS. 

It  will  be  convenient  to  consider  here  the  history  of  the  excision  of  joints 
ind  the  general  indications  for  the  performance  of  the  operation,  leaving  for 
lafasequcnt  consideration  the  operations  on  the  individual  joints. 

Kietory. — The  ojKiration  of  resection  of  the  articular  ends  of  bones  dates 
from  the  very  earliest  periods  of  Surgery  of  which  we  have  any  record.  Hip- 
pocrates (in  his  Chapter  on  Injuries  of  Joints)  speaks  of  resections  of  bones  at 
the  joints,  whether  of  the  foot,  the  hand,  the  leg,  the  ankle,  the  forearm  or  the 
vrist,  as  being  for  the  most  part  unattended  with  danger,  except  from  syncope 
or  consecutive  fever.  Celsus,  in  speaking  of  compound  dislocations,  says,  if 
the  bare  bone  project  it  will  always  be  an  obstacle  to  reduction  ;  that  which 
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protnidcs  should  therefore  be  cut  off,  Paulus  .Egineta  says  that,  if  a  bone 
project,  as  after  a  transvei-He  fracture,  it  must  be  cot  off.  Thus  it  is  clear 
that  it  \?ufi  the  jiractice  of  the  iineients  in  compound  dislocations^  and  in 
eoni[»ound  fractures,  to  rese€*t  the  protruding  bones.  But  that  the  pnictiee 
of  resection  in  cases  of  disease  als<:»  was  not  unknown  to  them,  is  evident  from 
a  paauigc  on  fistulas  in  the  works  of  Paulus  .Egineta,  who  dii'ect^  that,  if  the 
fist-ula  terminate  in  a  bone»  and  if  that  be  not  diseased,  it  should  only  be 
scraped  :  but  if  it  be  carious,  the  whole  diseased  portion  should  lie  cat  out 
with  chise!s,  and,  if  necessary,  it  may  have  a  hole  bored  in  it  with  a  trephine  ; 
and  a  little  further  on  he  says,  **  the  extremity  of  a  bone  near  a  joint,  if  disease^lt 
is  to  Ije  sawn  off;  and  often,  if  the  whole  of  a  bone,  such  as  the  ulna,  radiasy 
tibia,  or  the  like,  be  diseased,  it  is  to  be  taken  out  entire/'  He  mak»2«  excep- 
tions in  the  case  of  the  bones  of  the  spine  and  pelvis,  and  the  head  of  the 
femur,  which  he  says,  should  not  be  operated  on  for  fear  of  the  neighl touring 
arteries. 

The  prac^tice  of  rcserjtion,  however,  fell  into  disuse,  and  seems  to  have  beep 
completely  forgotten  until  the  middle  of  the  last  century,  when  occasiona! 
notices  of  its  adoption  apf»eur  in  Surgical  essays.  It  was  first  employed  in 
cases  of  comix)und  fnicLurei*  and  dislocations  of  joints.  In  military  j>rueUiie, 
the  Hnrgeon,  in  two  or  thrci,'  instances,  picked  out  and  cut  away  fi^gmcnta  of 
the  bones  forming  the  wrist,  elbow,  shoulder,  and  ankle  joints  when  shattaitd 
by  gunshot.  This  early  revival  of  resection  involved  no  principle  of  treat- 
ment ;  imperfect  operations  being  had  recourse  to  on  the  field  of  battle  simply 
us  a  matter  of  convenience  in  pjirticiilar  cases. 

The  first  resection  practised  for  injury  in  which  the  articular  ends  in  com- 
pound dislocation  were  deliberately  and  suct*essfully  removed,  appears  to  hare 
occurred  to  Cooper  of  Bungay,  before,  or  at  latest  about,  the  middle  of  the  last 
century.  The  precise  date  of  this  case  is  unknown  ;  but  Ooooh  writing  ia, 
17r»H,  says  that  it  occurred  **  many  y cart*  ago  ** ;  that  the  ends  of  both  ttbi 
anfl  fibula  were  sawn  off  in  a  compound  luxation  of  the  ankle  ;  that  the  limb 
was  presented,  and  was  so  useful  that  the  patient  was  able  to  walk  and  eam 
his  livelihrKMi 

In  or  about  the  year  175K,  Wainman  of  Hbripton  sawed  off  the  lower  end  ol 
the  Immcrus  in  a  case  of  com[>t»uud  dislocation  of  the  elbow-joint  with  perfljd 
succ^ess,  the  pitient  recovering  with  an  arm  as  movable  **ns  if  nothing  bad  ever, 
been  amiss.**  Wainman*s  example  was  shortly  afterwards  followed  by  T; 
of  Gloucester,  who  in  a  similar  case  removed  two  and  a  half  inches  of  the, 
lower  end  of  the  humerus.  From  this  period,  the  operation  of  excision  of  th«| 
articuhir  ends  of  l>ones  in  cases  of  compound  dislocations  and  fractures  inuy. 
joints  l»?came  an  establisheil  practtt'c,  and  was  exterksivrly  ad<>pte<l  by  Pcrcj^l 
in  {""rancc,  who,  in  1704,  exhibited  to  »Sibatrer  nine  s<ddicrs  in  whom  be  had 
successfully  e3fcis«»d  the  head  of  the  hnmerns  for  guni^hot  injury  ;  by  Rilgaer 
in  (ternmny,  by  Hey  of  Leeds,  and  by  nnmerc»us other  Surgeons  in  this  conntr; 
and  ai)rc«ad. 

In  1 7 tin,  White  of  Manchester  removed  from  a  Ikiv  of  fourteen  what  hd 
believed  to  be  the  head  of  the  humerus,  with  several  inches  of  the  shad,  and 
the  patient  recovered  with  an  ann  slightly  shorUMicd,  but  perfect  in  all  it« 
movements.  The  history  of  the  case,  however,  and  the  drawings  accompany* 
ing  it,  show  Wyond  a  doubt  that  the  joint  wm  not  implicated,  the  ♦•ase  lidtig 
one  of  ocuU?  necroi^is^  with  scjiaration  of  the  up{ier  epiphysis.   White^  howavwr* 
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fltronglj  adrocated  excision  for  disease  of  joints,  and  satisfied  himself  by  ex- 
periments on  the  dead  body  that  it  was  practicable  in  the  hip  as  well  as  in  the 
ahoiilder.  Although  the  head  of  the  humerus  was  not  removed  by  White,  it 
certainly  was  three  years  later  by  J.  Bent  of  Newcastle,  who  in  1771  excised 
by  a  formal  and  pre-arranged  operation  the  carious  head  of  the  humerus  with 
complete  success.  His  example  was  followed  in  1778  by  Orred  of  Chester,  who 
also  operated  successfully  in  a  similar  case.  About  the  same  time,  1775, 
Jnstamond,  Surgeon  to  the  Westminster  Hospital,  removed,  in  a  case  of  disease 
of  the  elbow-joint,  the  olecranon  and  two  inches  of  the  ulna. 

In  1762,  Filkin  of  Northwich  removed  the  articular  ends  of  the  femur  and 
tibia,  together  with  the  patella,  in  a  man  affected  with  disease  of  the  knee- 
joint,  the  i^ult  of  a  fall  from  a  horse.  Filkin  was  led  to  this  operation,  in 
conaequenoe  of  having  experimentally  practised  it  on  a  dead  subject,  as  a 
substitute  for  amputation  of  the  limb,  to  which  the  patient  refused  to  submit. 
The  patient  recovered  rapidly,  had  a  useful  limb  on  which  he  was  able  to  walk 
long  distances,  and  was  certainly  alive  nearly  thirty  years  after  the  operation. 
This  remarkable  case  seems  to  have  attracted  little,  if  any,  attention,  and 
indeed  was  not  published  until  1790,  after  Park  of  Liverpool  brought  before 
the  Profession  his  second  successful  case  of  excision  of  the  knee-joint,  which 
occurred  in  1789.  That  Surgeon  had  performed  his  first  operation  of  this 
kind  most  successfully,  as  regarded  utility  of  limb,  in  1781,  apparently  without 
any  knowledge  of  the  operation  that  had  been  done  by  Filkin. 

The  example  thus  set  by  the  English  Surgeons  was  speedily  followed  by 
the  Moreaus  in  France,  who,  betweenthe  years  1786  and  1789,  presented  various 
memoirs  to  the  French  Academy  on  this  subject.  The  operation,  however, 
was  violently  opposed  by  the  great  body  of  Surgeons,  and,  with  the  exception 
of  the  occasional  removal  of  the  head  of  the  humerus,  fell  into  almost  complete 
neglect  both  in  this  country  and  abroad  for  a  period  of  nearly  forty  years, 
daring  which  time  the  records  of  Surgery  do  not  contain  as  many  case^  in 
which  the  articular  ends  of  bones  were  excised  for  disease.  It  continued  in 
this  languid  state  until  1821,  when  it  received  a  new  and  vigorous  impulse,  as 
far  as  its  application  to  diseases  of  the  elbow  was  concerned,  by  the  publica- 
tion of  Syme's  essay  on  that  subject,  and  by  the  practice  of  Listen  some  years 
subsequently  at  University  College  Hospital. 

In  1845  these  operations  were  again  prominently  brought  before  the 
Profession  by  the  performance  of  excision  of  the  head  of  the  femur  by 
Pergusson  ;  and  although  excision  of  the  knee-joint  had  occasionally  been 
practised  by  Syme,  Crampton,  Textor,  Demme,  Heyfelder,  and  others,  it  was 
not  until  its  revival  in  1850  by  the  same  accomplished  Surgeon,  that  it  came 
to  be  extensively  practised.  Since  that  period,  the  operation  of  excision  has 
been  applied  to  almost  every  joint  within  reach  of  the  Surgeon's  knife. 

In  considering  the  subject  of  the  excision  of  joints,  we  must  endeavour  to 
lay  down  some  general  rules  for  the  performance  of  the  operations  in  those 
caaes  in  which  alone  they  are  admissible. 

Indications  for  Excision. — The  excision  of  an  articulation  may  be 
practised  for  the  following  reasons  : — 

1.  As  a  substitute  for  amputation  in  cases  in  which  the  joint  is  so  eitensirely 
daeased  that  the  patient  will  be  worn  out  by  the  discharge  or  pain,  unless  it  be 
removed.  Here  a  useful  limb  may  be  secured  by  the  sacrifice  of  the  diseased  part. 

2.  In  some  cases  of  articular  disease  in  which  amputation  would  not  he 
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tmtifiabh,  exoisioo  may  Ije  done  iu  order  to  hasU^n  the  cure,  and  thuB  aare 
yeiirs  of  suffering  to  the  patient. 

3.  Excision  may  be  done  in  cases  in  which  ampufatwn  is  twt  pracikahlt  i 
m  in  some  caseB  of  disease  of  the  hip-joint  or  of  the  temporo-maiillary 
articulation. 

4.  As  a  substitute  for  other  and  less  efficient  treatment,  in  order  to  restore 
the  iililitf/  i)/  a  limh  or  joint  i  as  in  oeseous  ankylosis  of  the  elbo\i%  or  in  faulty 

^kylnsis  of  the  kmr. 

l6.  Kxcision  may  be  required  in  had  compound  diilofaiionH  and  frariurts  into 
\is^  especially  in  gunshot  injuries  ;  more  imrticularly  in  tho«e  of  the  head 
of  the  hnmertm,  and  of  the  bones  entering  into  the  eUH»w -joint. 

As  a  general  rule  excisions  are  requin?d  only  in  those  cases  in  which  the 
articular  ends  of  tl»e  l>ones  are  dist'Hsed  eitiier  priruarily  or  secondarily*  If 
only  the  soft  structures  of  a  joint  l>e  involved,  it  usually  happ*3nsihat,  without 
the  necessity  of  reaction  or  operation  of  any  kind,  a  useful  limb  will  result — 
m  the  upper  extremity,  with  fair  mobility  of  the  articulation :  in  the  lower, 
with  more  or  less  eomjjlete  ankj'lcjsis,  sufficient  for  a  fair  basis  of  support. 
But  when  the  constitnticjo  is  very  stnnnons,  or  the  bones  are  primarily  or 
extensively  affected,  we  c-an  scarcely  expect  that  the  limb  will  recover  to  such 
an  ext^rnt  us  to  become  useful.  In  the  treatment  of  tuberculous  diseaac, 
especially  in  children^  excision  has  in  many  joints  been  to  a  large  extent 
roplaced  by  arthrectomy,  and  the  unneoefisary  removal  of  healthy  structiiiw 
thus  avoided. 

In  determining  the  necessity  of  excision  the  ciroumstanccs  of  the  patient 
must  be  taken  into  consideration*  Among  the  upper  classes  w*ho  can  enjoy  all 
the  advantages  of  good  food,  change  of  air  and  careful  nursing,  it  is  rarely 
necessary  to  excise  a  joint,  and  the  oix^ration  shouM  nevtr  be  uudertaken  till 
prolonged  ettbrLsbave  been  made  to  obtain  a  cure  by  other  means.  In  hospital 
fjractice,  on  the  other  liantl,  we  have  to  ileal  with  patieritn  whofii*  circumstance* 
make  it  almost  impossil»le  for  them  to  ret^eive  the  prolonged  attention  essential 
lo  the  recovery  of  a  chronically  (lisease<i  joint,  and  in  them  excision  may  ofU*ii 
with  advantnge  be  jKTformed  at  an  earlier  period. 

Conditiona  of  Snccess.— For  resection  to  succeed,  the  following  Ciindt- 
tions  a  PI  tear  to  me  to  l>e  necessary  : — 

1 .  Thi"  dinmsr  tthouid  not  bt*  too  extetmt^e^  so  that  ita  n*moval  would  entail 
aach  an  amount  of  mutilation  f»f  the  Itmb  as  to  render  it  less  ndcfnl  to  the 
patient  than  an  artificial  member  would  be.  This  is  especially  important  in 
the  lower  extremity*  If  the  bonea  be  so  extensively  affected  as  to  refjuiiie  tt> 
be  shortened  by  several  inches,  a  limb  would  be  left  which  would  Ik?  only  n 
useless  encnmbrance.  In  the  npj>er  extremity,  length  and  strength  are  of  \vm 
COiisi*i|nenee  than  in  the  lower;  the  pi\;ser\'ation  of  the  hand  is  the  diief  thin{f 
to  aim  at,  and,  if  this  be  effectisi,  the  bones  may  U*  encroached  on  to  a  greater 
extent  than  is  proper  in  the  lower  limb, 

'2,  The  di^ea^e  for  wliieh  resection  is  practifi4^'d  should  be  altowed  to  httmnr 
rhroHU  before  any  fiperation  is  undertaken.  For  this  there  an;  two  reaKona: — 
VmU  in  the  acute  stage  of  disorganisation  of  a  joint,  it  is  not  always  po«8tble 
to  say,  however  Qnju*omrsing  the  case  may  app<^r,  whether  ankyhjsijt  may  not 
K«ult,  so  that  an  useful  a  limb  would  l>e  lefl  tis  could  Ik*  obtained  by  rcflectioQ 
And*  h'-'  f  the  joint  lie  exciwd  whilst  atuite  and  active  disease  is  gi>iiig 

on,  intli  ti  and  difliise  ^suppuration  of  the  medullary  canal  are  liable  lc% 
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set  in — a  condition  very  apt  to  be  followed  by  pyaemia.  In  the  only  fatal 
rostanoes  of  resection  of  the  elbow-joint  that  I  have  witnessed,  death  resulted 
fipom  this  cause  ;  the  operation  having  been  performed  whilst  the  articular 
affection  was  acute. 

8.  The  soft  parts  about  the  joint  must  he  in  a  sufficiently  healthy  state.  There 
are  two  morbid  conditions  connected  with  the  soft  parts  that  may  interfere 
with  the  success  of  resection.  First,  they  may  be  so  thinned  and  permeated 
by  sinuses,  and  so  adherent  to  the  bones,  that  an  insufficient  covering  would 
be  left.  Or,  secondly,  the  long-continued  existence  of  tuberculous  disease  in 
joints  and  bones  may  give  rise  to  great  infiltration  of  the  tissues  around 
the  articulation  with  chronic  infiammatoiy  products  often  in  a  state  of 
UiXj  degeneration  or  containing  tuberculous  centres  either  caseating  or 
softening.  The  tissues  in  this  state  are  incapable  of  healthy  repair.  Chronic 
abscesses  form,  leaving  sinuses  when  they  discharge  their  contents,  and  the 
iDt^nments  become  blue  and  doughy  ;  and  the  soft  parts  around  the  seat 
of  operation  fall  into  a  state  of  disorganization  that  prevents  alike  the 
formation  of  a  false  joint,  osseous  ankylosis,  or  the  healing  of  the  wound, 
and  thus  leads  inevitably  to  the  ultimate  amputation  of  the  limb.  Even 
though  this  exudation-matter  do  not  exist  in  large  quantity,  if  the  joint  be 
peculiarly  loose,  owing  to  softening  and  disorganization  of  ligamentous  and 
tendinous  structures,  excision  is  not  very  likely  to  succeed,  especially  in  the 
tnUe  or  knee. 

4.  The  state  of  the  patient's  constitution  must   necessarily  influence   the 
Sui^geon  materially  in  his  determination  whether  to  resect  or  to  amputate.     If 
the  constitution  be  tolerably  sound,  or  even  if  the  general  health  have  given 
way  as  the  simple  consequence  of  pain  and  continued  discharge,  resection 
will  have  a  fair  prosjiect  of  success.     In  fact,  when  there  is  hectic  in  con- 
sequence of  continued  suppuration,  the  removal  of  the  joint  or  bone  that 
maintains  it  may  advantageously  be  practised.     But  if  the  patient  is  suffer- 
ing from  septic  fever  in  consequence  of  the  absorption  of  the  discharges  from 
iO-diained  cavities  opening  on  the  surface  by  narrow  sinuses,  the  operation 
ii  likely  to  be  followed  by  osteomyelitis  and  pyaemia,  and  is  not  a  safe  pro- 
ceeding until  the  constitutional  disturbance  has  been  relieved  by  making  free 
incisions,  and  providing  good  drainage.    These  incisions  should  be  so  placed 
it  not   to  interfere  with   subsequent  excision.    Again,  if  the  constitution 
Appear  to  be  very  much  broken   down,   the  patient  being  anaemic,  wasted 
or  cachectic,  especially  if  there  be  an  evening  elevation  of  temperature  with 
00  snpparation  in  the  joint  to  account  for  it,  excision  of  the  larger  joints,  as 
the  Imee  and  hip,  is  not  desirable,  as  it  is  very  probable  that  the  patient  is 
SDlTering  from  general  tuberculosis.     If  the  patient  be  very  highly  strumous, 
or  decidedly  phthisical,  there  will  be  little  prospect  of  his  being  able  to  bear 
op  through  the  long  convalescence  that  often  follows  resection.     The  earlier 
iUges  of  pulmonary  phthisis,  if  unaccompanied  by   distinct  elevation   of 
temperature,  need  not  be  a  bar  to  the  operation.     In  such  cases  I  have  several 
times  had  occasion  to  observe  that  the  general  health  improved  rapidly  after 
lemoval  of  the  local  disease.     Extensive  albumenoid  degeneration  of  the  liver 
And  other  viscera  is  always  a  serious  obstacle  to  excision,  although  amputation 
may  sometimes  be  safely  practised. 

6.  The  eitiremes  of  life  are  unfavourable  to  resections.     In  very  early  child- 
boody  these  operations  are  seldom  necessary ;  the  natural  processes  usually 
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snflficfn^r,  with  ven*  little  assistauce,  to  eliminate  disetiscd  bone,  and  the  dif^ 
orgon»»ed  joints  admitting  readily  enough  of  ankylosis.  If  the  disease  l)e  too 
severe  for  this,  it  will  usually  be  found  to  l>e  asHociuted  with  so  fitminous  a 
coufititiition  liS  to  interfere  with  healthy  rupanitivc  action  of  any  kind*  Annther 
Berioas  objection  to  these  operations  in  youn^^  children  is  that,  ahonld  the 
epiphyses  be  removed,  the  development  of  the  limb  will  be  to  a  great  esEteot 
arretted.  At  advaneed  |)eriods  of  life,  destruetive  joint  disease  ig  not  very 
eommon,  and  when  it  does  hapj^en^  it  is  generally  in  constitutions  not  capable 
uf  healthy  repair  after  these  operationt^.  It  is  in  early  adult  life,  w^heu  the 
diseuBea  moat  frequently  oceur  that  render  resections  net*es8ary,  that  theie 
operation?*  are  Ijest  bctme. 

Bepiur  after  £xci«io&. — The  mod«  of  repair  after  resection  of  bones  or 
joints  differe  according  to  the  circuniBtances  of  the  operation. 

When,  118  xvYS  eoniiuunly  liap^ML?nH  in  oases  of  necrosis,  tlie  perio^teum^ 
thickened,  infiltrated,  and  hwisened,  can  reudily  be  ditnebed,  or,  indeed,  is 
already  eeparated,  without  injury  to  itself,  from  tliede^id  bone,  reproduction  of 
new  osseous  tissae  to  a  very  considerable  extent  may  be  expected.  My  own 
observations  on  the  fibula*  tibia,  and  ulna,  and  those  of  Oilier  and  Maii^^juneav^^ 
prove  the  importtince  of  the  periosteum  vlh  an  origan  of  repiiir  after  the  extrac- 
tion of  a  dead  «haft  of  bone  from  within  it.  Kepair  in  this  way  is,  I  beheve, 
chietiy  to  lx>  looked  for  in  the  shafts  of  the  long  bones  ;  although  some 
Surgeons,  as  Annandale  of  Edinburgh,  have  described  the  as  caleis  as  having 
been  reproduced  after  subperiosteal  excision.     The  remarkable   •  *'tic 

properties  possessed  by  the  periosteum  have  been  concluiiiiTely  l>;  i  by 

the  experiments  of  Oilier.  He  has  shown  that  a  bone  is  much  more  rapidly 
and  perfectly  reproduced  after  removal,  if  the  periosteum  l>e  left,  than  if  it  b© 
removed,  and  he  states  that  the  oBteogeuetic  propc^rties  of  this  membrane  are 
greater  in  the  long  than  in  the  ^hort  bones,  lie  ts  of  opinion  alsij  that 
resections  of  joints  perfomied  by  the  aubf*eriosteal  method  give  better  n^ult^, 
BO  far  as  the  ijhape  and  formation  of  the  new  articulation  are  concerne^l,  tiian 
if  this  membrane  be  sacrificed.  These  ob^ervationn,  indeed^  conclusively 
establish  the  importance  of  making  in  all  cases  every  effort  to  preserve  the 
porio§ti'um  during  a  rejection. 

When  a  short  bone,  as  the  os  c^lcis,  has  been  entirely  removed,  with  its 
periosteum  attached,  it  is  never  regenerated,  but  its  place  is  occupied  by  m 
thick,  firm,  fibrous  eicatrijc. 

In  some  cases  in  which  a  considerable  portion  of  the  diaphysis  of  a  long 
bone  is  taken  away,  repair  may  lie  imperfectly  accomplished  owing  to  slough* 
ing  of  the  f»eriosteum.  In  a  c^i^^e  of  tbis  kind  in  which  two-ihirds  of  the 
abaft  of  the  humeruH  were  lofit,  Mureweti  succeeded  in  obtaining  eompleio 
restoi-ation  by  transplantation  of  small  fragments  of  bone  obtaine<l  frtjui  Uie 
wedge*shn|)ed  pieces  cut  out  of  dilferent  patients  for  the  cure  of  nckeiy  curve* 
in  the  tibia.  The  fragments  meiisured  aliout  twt^lifthA  of  an  inch  in  length 
and  thickness,  and  the  openition  was  [Hrformed  with  antiseptic  precauttoaa. 
This  ingenious  mode  of  treatment  certainly  deser\T:s  further  trial. 

When  a  joint  has  been  excised^  either  o«fiei»U8  or  ligamentous  ankylosis  nmy 
take  place  or  a  false  joint  may  be  formed,  and  the  Surgeon  should  endeavour 
to  secure  tlie  form  of  union  most  suitable  to  the  case.  Thus,  when  the  kaoe 
has  been  excis^Hi,  as  a  sound  and  firm  limb  is  desirable,  osseous  ankyloiia 
should,  if  po6siblc«  be  brought  about ;  whilst  in  the  upfjer  extremity  mobility 
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is  of  more  importance  than  strength,  and  we  consequently  aim  at  obtaining 
firm  fibrooB  ankyloBis,  allowing  of  some  mobility  at  the  wrist,  and  a  false  joint 
at  the  elbow.  In  fibrous  ankylosis,  the  opposed  bony  surfaces  are  nnited  to 
each  other  by  dense  fibrous  tissue.  In  a  false  joint  the  ends  of  the  bones 
become  rounded  and  covered  by  a  layer  of  fibroid  tissue  almost  resembling 
cutilage  in  density  and  smoothness,  and  are  united  by  a  capsule  of  fibrous 
tiasae  resembling  normal  ligaments  in  structure.  The  inner  surface  of  this 
capsnle  is  smooth  and  imperfectly  covered  by  flattened  cells,  and  thus  some- 
irtiat  resembles  a  synovial  membrane,  but  the  cavity  is  moistened  with  serous 
fluid  snch  as  is  found  in  false  bursaB  and  not  true  synovia.  The  muscles  which 
were  connected  with  the  articular  ends  that  have  been  removed  form  new 
attachments  to  the  bones  either  directly  or  by  means  of  the  fibrous  capsule  of 
the  fialse  joint. 

The  question  as  to  the  arrest  of  the  development  of  the  bone,  and  conse- 
qoently  of  the  whole  limb  on  which  an  operation  of  excision  has  been 
performed,  is  one  of  great  practical  moment.  It  is  well  known  to  physiologists 
that  the  longitudinal  growth  of  a  bone  is  carried  on  chiefly  through  the 
medium  of  the  layer  of  cartilage  by  which  the  epiphysis  is  attached  to  the 


Fig.  .'i47.— Butcher's  Saw. 


ihaft,  and  which  does  not  become  ossified  until  the  bone  has  attained  its  full 
length.  It  has  further  been  pointed  out  by  Humphry  that  the  two  epiphyses 
of  the  long  bones  of  the  limbs  do  not  take  an  equal  share  in  this  development, 
that  which  unites  last  taking  the  greater  part.  Thus  the  upper  epiphysis  in 
the  humerus  and  tibia,  the  lower  epiphysis  in  the  radius  and  femur,  are  the 
mofre  important  in  this  respect.  If,  therefore,  in  on  excision  practised  on  a 
growing  child,  the  whole  of  the  epiphysis  be  removed,  the  subsequent  growth 
of  the  bone  will  be  arrested  propoitionately  to  the  share  that  the  epiphysis 
which  is  removed  takes  in  the  development  of  the  bone.  And  if  that  epiphysis 
on  which  the  length  of  the  bone  is  chiefly  dependent  be  removed, — as,  for 
iwtance,  the  upper  epiphysis  of  the  tibia  and  humerus,  or  the  lower  epiphysis 
of  the  thigh-bone — the  development  of  the  limb  will  be  very  considerably 
interfered  with.  In  the  adult,  after  ossification  is  completed,  the  epiphysis 
!<»«  its  importance  as  an  organ  of  growth  ;  and  may  be  removed,  if  necessary, 
without  interfering  with  the  subsecjuent  length  of  the  limb,  except  to  the  extent 
d  its  removal. 

The  Instroments  required  for  resection  are  strong  scalpels  and  bistouries, 
snight  and  sharp-pointed,  in  addition  to  which  I  have  found  a  strong  probe- 
pointed  bistomry  with  a  limited  cutting  edge,  of  great  utility  in  clearing  the 
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bones.  Perio8ttnil  ele\atora  of  vai'ioiis  furrufl  aix'  iiet^eas^iry  if  the  operation  if5 
to  be  performed  subjuTioBteully.  Tliu  forceps  sliould  be  of  various  eixes  and 
shapes  (Figs.  5)8  to  WiV)^  iind  gouges  or  sharp  spoons  will  he  ioiind  ngeful  for 
ucooping  out  suspirious  patches  on  the  cat  osseous  snrfaces.  For  ordinary 
purposes,  a  small  broad  amputatiug  saw  will  be  found  the  most  convenient 
instrtiraent  for  dividinjt  tl»e  hones;  but  in  some  cases  a  narrow  keyhole  saw, 
or  that  intnHlucetl  by  Butcher  (  Fijr.  ri47),  will  answer  besL  The  last-namc<i 
intitrument  Is  especially  useful  when  it  18  intended  to  cut  the  Ijoue  obliquely, 
or  ulien  the  space  i«  limited  ;  for,  as  the  blade  is  narruvv  and  its  iingic  CiUi  be 
changed  at  pleasure,  any  re<piired  direction  ejin  t>e  comrauQicated  to  the  cut 
Some  8urgeon8  prefer,  especially  in  resection  of  the  knee-joint,  a  short  and 
Teiy  broacbbladed  saw,  the  blade  being  of  breadth  greater  than  the  whole 

^hicknosu  itf  the  Imjuc  lo  be  divided.     The  chain-MW  is  now  rjrely  used. 

0  Operation. — The  steps  of  the  operation  must  of  com-se  vary  with  the 
diflerent  i-esections  ;  but  there  are  some  general  rules  that  may  be  laid  down 
as  applicable  to  all  cases. 

1.  The  incisions  through  the  soft  parts  should  b^*  sutficienily  free  to  expose 
thoroughly  the  bunes  to  be  removed  ;  they  should  he  made,  as  far  aa  practicable^ 
parallel  tu  tendons,  bWwl- vessels,  and  nerves. 

2.  As  little  of  the  bf»ne  as  [xisstlile  should  be  removed.  The  gouge  or  sharp 
spoon  may  be  applied  to  any  carious  cavities  or  pati^hes  that  appear  upon  the 
surface  of  the  freshly-cut  bone  ;  and»  in  this  way,  shortening  of  the  lione  bj 
the  saw  may  be  materially  avoided. 

JJ.  In  young  children  fhe  epijjhyses  should,  if  possible,  not  lie  entirely 
i^moved,  as  it  is  on  the  growth  of  this  portion  c»f  buue,  or  mther,  on  that  of 
the  epiphyseal  cartilaginous  layer  adjoining  the  shafts  that  increase*  in  lengi 
of  the  bone  is  mainly  de}>endeut. 

4.  In  adults  in  whom  the  bone  has  attained  it«  full  length,  the  epiph; 
may  he  more  freely  removed,  if  necessary*      But  the  shaft   should   not  bt 
encroached  upnn  if  it  can  possibly  be  avoided,  and  eg|iecial  care  should  be 
taken  not  to  o[»en  the  meduUiiry  canal. 

5,  The  periosteum  should  l)e  carefidly  preservetl,  iR^ing  strippcil  off  the  liontn 
whore  it  is  thickened  and  hx)sened,  and  manipulated  very  gently,  so  that  iti' 
vitality  may  be  impaired  as  httle  as  |x>8sible. 

0.  It  is  of  great  im|M>rtanee  not  to  confound  bone  softened  by  inflatt 
but  utherwise  healthy,  or  roughened  by  the  growth  of  ostcopliytcsi,  u 
which  is  eiirious  and  uecro^d. 

7.  Skin,  however  redundant,  *honW  never  be  cut  away.     The  lia|is»  at 
too  targe,  scxai  slirink  down  to  a  proper  size*  and,  if  trimmed,  are  rery  api 
become  too  scanty. 

K.  In  casea  of  tuberculous  disease,  the  pulpy  gmDulation  tissne  oocupy* 
iog  the  site  of  the  Byuorial  membrane  should  l>e  removed  as  thoroughly  an 
possible,  partly  by  scniping  with  a  sharp  spofin  and  pLrtly  by  forceps  and 
BciBsora. 

9.  After  the  operation,  if  the  skin  were  prnviously  unbroken,  the  woutu 
may  be  treated  by  any  of  the  antiseptic  methods  already  described  in  ll: 
chapter  on  Wounds,  the  edges  being  brought  together  as  ai'cumtely  h«  p< 
aible  and  pro|>er  pruvisiou  made  for  dminuge  by  the  insertion  of  tutics, 
aiDUsce  exist  and  the  diM!harge8  are  not  aseptic  at  the  time  of  tho  operatioi 
an  attempt  should  bo  made  thoroughly  to  disinfect  the  wound.    For  tbit 
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porpofie  the  sinuses  should  be  scraped  with  a  sharp  spoon  and  afterwards 
scrubbed  with  a  small  piece  of  sponge  held  in  a  pair  of  forceps  and  soaked  in 
a  solution  of  chloride  of  zinc  (gr.  xl.  to  3j.),  perchloride  of  mercury  (1  in  500), 
or  tincture  of  iodine  (5ij.  to  Oij.).  The  whole  wound  should  also  be  washed 
with  some  powerful  antiseptic  solution,  and  afterwards  treated  by  some  anti- 
septio  method.  Thorough  drainage  and  antiseptic  treatment  have  of  late  years 
greatly  diminished  the  death-rate  after  excisions  in  general,  and  especially  of 
the  knee.  After  the  dressing  is  applied,  the  limb  must  be  placed  on  a  pillow 
or  a  well-padded  splint  according  to  the  joint  operated  on.  As  healing  pro- 
grewes,  great  attention  must  be  paid  to  position,  and  passive  movement  must 
be  commenced  after  the  first  week  when  a  movable  joint  is  desired. 

10.  The  constitutional  after-treatment  should  be  nourishing  or  stimulating. 
As  there  may  be  a  great  drain  on  the  system  should  profuse  suppuration  set 
in,  with  prolonged  confinement  to  bed,  the  strength  must  be  kept  up  under 
it  by  good  diet.  These  operations  are  always  serious  ;  in  many  cases  fiilly  as 
much  so  as  the  amputation  of  a  corresponding  part,  or  even  more  so,  owing 
u>  the  large  wound  that  is  ofi^en  infiicted  in  the  more  extensive  division  of  the 
iiones ;  to  the  necessity  of  making  the  incisions  in  the  midst  of  diseased 
stroctures  ;  and  to  the  more  prolonged  character  of  the  after-treatment. 

11.  Should  caries  or  necrosis  return  after  the  operation,  secondary  resection 
may  be  required.  This  I  have  done  successfully  at  the  hip,  shoulder,  and 
elbow  joints.  In  the  elbow,  in  one  case  I  performed  a  third  resection  with 
perfect  success ;  the  two  previous  operations,  which  had  been  performed  by 
other  Surgeons,  having  failed. 
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CHAPTER    XLIX. 


DISEASES    OF    THE    BOXES    AND    JOLVTS    OF    THE 
UPPER    EXTREMITY. 

Ik  the  preceding  chapters  we  have  conBidered  the  m(j6t  important  discasea  to 
which  the  bones  and  joints  are  liable,  toother  with  the  principles  involved 
and  the  methods  employed  in  their  treatment.  It  remains  to  indicate  the 
Kpecial  features  exhibited  by  these  various  diseases  as  they  affect  tl»u  more 
important  individual  bones  and  joints  of  the  extremities,  and  to  dfiacrilxj!  the 
operative  procedures  reijuinxi  for  their  treatment. 

In  the  consideration  of  the  excisions  which  are  often  required  in  the  upper 
limb,  it  must  be  remembered  that  the  whole  extremity  Is  subservient  to  the 
hand.  By  the  excision  of  any  one  artii-nlation  the  limb  may  be  shortened,  and 
it  may  be  weakened  ;  and  yet,if  suflicient  length  and  strength  Ix-left  touoahlo^ 
the  individual  to  use  his  baud,  an  immense  gain  will  result.  Henc€,  proTtded 
the  Surgeon  can  save  the  bund,  he  need  not  hesitate  to  sacrifice  other  portions 
of  the  limb ;  and  the  shoulder,  elbow,  or  wrist^  may  be  remove<l,  and  the 
fiatient  left  in  the  poBseesion  of  a  most  useful  member — shortened,  it  is  true,  and 
to  a  certain  extent  curtailed  in  it^  movements,  but  possessing  all  the  delicate) 
motions  of  the  hand  in  full  ^>erfectioi>. 
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Syphilitic  pericystitis  of  the  clavick'  is  not  uncommon,  and  may  rcault  in  tS 
loruuitiou  of  a  considerable  fusiform  node  on  the  bone.     Necrosis  may  folium  . 
the  breaking  down  of  a  subperiut^teat   gumrua.     Tti)i*jrt!ulous   disease   may 
occur  as  a  subpi*rio6teal  dep*>sit,  or  nitii*e  nm.'ly  centrally.     Tub^Tculouf  curii 
of  the  inner  end  of  the  ciuvicle  mny  Ui  o^sociuted  witfi  destruction  of  th« 
sterno*clavicular  joints  for  which  in  a  few  eases  excision  has  been  practised.    In' 
the  majority  of  cases  caries  of  the  clavicle  can  be  efficiently  trealftd  by  acraptiig^ 
but  in  rai^'  instances  partial,  or  even  complete,  resiHrtion  of  the  bone  has  [numi 
found  necessary. 

Sarcoma  of  the  clavicle  is  rare.   The  disease  is  more  often  subperiosteal  tbs 
lentral,  and  in  the  former  case  is  very  malij^nant*     It  nu*t  commonly  uffects 
the  sternal  evtii^^mity.     The   treatment  consists  in  the  partial  or  mmplet 
removal  of  the  Ixme. 

Bxcisioii  of  til©  ClATicle. — In  caries  or  necrrjsiii  of  this  Umt%  (lorttoms  of 
it  may  l>e  ji:ou»(ed  iiway  ur  cxtracti'd  without  mu<*b  difficulty.  iIm-  t)one  lafbt^^ 
rarely  aflected  throuj^Hi  it§  whole  thickne**,  and  it*  posterior  pari  nut  r- 
removal  ;  but  when,  in  couMec|uence  of  the  gnjwth  of  tumours*  the  rtiji 
the  whole  or  greater  p*irt  uf  the  bone  is  necessary,  the  operation  is  one  of  liia 
most  hazimlous  in  surgery,  m*  a  glantTe  at  the  anatomy  of  the  {>arts  lyin| 
beneath  the  bone,  and  eneronclied  ujwn  by  the  morbid  growth,  will  indicate 
It  is  obviously  impossible  to  lay  down  detinite  rules  for  the  peri'ormanc^  of  aa" 
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operation  in  which  the  circnmstances  must  vary  so  greatly  in  each  case,  as  in 
this,  and  for  the  safe  conduct  of  which  the  Surgeon  must  be  indebted  mainlj 
to  his  anatomical  knowledge.  It  may  be  stated  generally  that  the  bone 
requires  to  be  exposed  by  a  free  incision  along  its  whole  length  :  it  is  then 
sawn  across  or  disarticulated  at  its  acromial  articulation,  and  carefully  dissected 
oat  in  a  direction  from  without  inwards,  the  sternal  end  being  forcibly  twisted 
OQt,  and  its  ligamentous  connexions  cautiously  divided,  care  being  taken  to 
avoid  the  important  vessels  and  nerves  in  the  lower  part  of  the  posterior 
triangle  of  the  neck,  and  to  prevent,  by  ligature  before  division,  the  entry  of 
air  into  any  vein  which  it  may  be  necessary  to  divide.  In  1828  Mott  partially 
excised  the  clavicle  in  a  man  of  nineteen  for  a  central  "  osteo-sarcoma,"  which 
measured  four  inches  in  diameter.  The  operation  was  one  of  great  difficulty; 
it  occnpied  four  hours  in  its  performance,  and  forty  ligatures  were  required  to 
restrain  the  hsBmorrhage.  The  subclavian  vein,  thoracic  duct,  and  phrenic 
nerve  were  exposed,  but  the  patient  made  a  good  recovery  and  lived  to  the  age 
of  seventy-three.  The  immediate  mortality  from  the  operation  has  not, 
indeed,  been  high  :  thus  of  sixteen  cases  of  partial  or  complete  excision  for 
nrcoma  collected  by  Bowreman  Jessett,  12  recovered  from  the  operation.  In 
many  of  the  cases  rapid  recurrence  followed.  In  Jessett's  case,  in  which  the 
tumour  was  subperiosteal,  small  recurrences  were  removed  and  the  patient  was 
well  and  could  use  the  limb  freely  four  years  after  the  operation.  In  addition 
to  Mott's  case  reference  may  be  made  to  three  others  in  which  the  tumour 
was  central.  Of  two  mentioned  by  Butlin,  one  was  lost  sight  of  after  the 
operation,  and  in  the  other  recurrence  took  place  in  two  months.  In  a  third 
case  Bland  Sutton  removed  the  outer  half  of  the  clavicle  for  a  myeloid  tumour 
of  the  acromial  end  ;  the  patient  was  free  from  recurrence  nearly  four  years 
later. 

The  sternal  end  of  the  clavicle  has  been  excised  by  Davie  of  Bungay  in 
a  case  in  which  dislocation  backwards  had  resulted  from  deformity  of  the 
spine,  and  the  luxated  end,  gradually  pressing  upon  the  oesophagus,  threatened 
the  life  of  the  patient.  The  bone  was  cut  through  by  means  of  a  Hey's  saw 
abont  an  inch  from  its  sternal  end,  and,  the  stemo-clavicular  ligaments 
having  been  divided,  the  portion  of  bone  was  forcibly  elevated  and  extracted. 
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Caries  and  necrosis,  resulting  from  tubercle  or  syphilis  do  not  very 
commonly  affect  the  scapula  primarily.  When  the  bone  becomes  the  seat  of 
these  diseases,  it  will  generally  be  found  that  the  acromion  and  the  spine  are 
the  parts  affected.  In  such  cases  the  progress  of  disease  is  usually  very  slow, 
wd  in  most  instances  the  carious  bone  may  be  effectually  gouged  out,  or  the 
•eqoestrum  extracted,  by  laying  open  sinuses,  and  thus  exposing  the  diseased 
osseous  surface  by  irregular  and  informal  operations.  Necrosis  and  caries 
have,  however,  sometimes  occurred  to  such  an  extent  as  to  necessitate  partial 
or  even  complete  excision  of  the  bone.  In  two  instances  the  whole  bone 
has  been  excised  for  disease  of  this  kind  following  amputation  at  the  shoulder- 
jomt  for  caries  of  the  humerus.  The  operators  were  Rigaud  of  Strassburg,  and 
Feigosson.     Both  cases  did  well. 

Syphilitic  nodes  are  not  very  uncommon  on  the  acromion  and  spine  of  the 
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scapula,  and  ex'tensive  neerofiis  of  the  body  of  the  bone  may  follow  inf« 
periostitig. 

By  far  the  most  iinimrtant  disease  of  the  bone,  and  that  for  which  exciftion 
has  chiefly  been  practised,  is  sarcoma.  It  is  as  a  rale  impr»Rsihle  to  dt-terrnine 
the  exact  starting-point  of  the  tumour  ;  Biitlin  believes  that  it  is  usually 
Bubi)enost^al.  Sarcoma  of  the  scapula  is  of  rapid  growtbt  and  usually  [>roject« 
from  the  dorsal  surface  of  the  bo<ly  of  the  bone. 

The  preservation  of  the  arm  after  removal  of  the  scapnla  is  a  matter  of  very 
considemble  importance.  The  Surireou  who  first  ventured  on  the  bold  opern'* 
tioQ  of  KemoYiU  of  tlid  Whole  Scapula  was  Gumming,  iu  1^08*  <raot^ni 
Bey,  in  1830,  first  amputated  tbi^  arm  and  then  proceeded  to  extirpate  the 
Bhoalder-blade,  In  181 1>  Liston  removed  the  whole  of  the  npjier  two-third« 
of  the  scapula  from  a  lad  without  sacrificing  the  arm.  In  1828  Ijike  removed 
nearly  the  whole  of  the  scapula  from  a  girl  of  fourt-een  for  nmli^rnant  disease, 
sawing  across  the  bone  throu'rh  its  neck  and  the  root  of  the  acromion,  and 
thus  leaving  tiie  glenoid  cavity  and  the  acromion  proixss.  Hay  man, 
Jansoii,  Wiitzer,  and  Textor  all  performed  similar  operations,  removing  the 
greater  part  of  the  bone,  but  leaving  the  irlcnoirl  cavity  and  more  or  less  of 
the  pam  obrne  the  apine.  In  1h;17  Mn&sey  (U,S.)  cxrised  the  whole  of  tho 
acapnia  and  the  clavicle  for  an  enormons  osteo-sarcoroa  ;  the  patient,  a  man, 
was,  according  to  Gross,  in  excellent  health  fifteen  years  after  the  opemtion. 
In  1850  Gross  removed  the  whole  of  the  scapula,  with  the  exception  of  tb« 
glenoid  cavity,  by  sawinjr  through  the  neck  of  the  bone,  for  an  oateo-^irctimn 
weighing  >M?ven  pounds.  Indeed,  the  American  Surgeons  havt?  distingnishisd 
themselves  highly  in  this  deprtment  of  surgery.  Thus,  in  18«8,  Mcdelhll 
removed  the  whole  of  the  scapula  with  the  clavicle  lor  a  soft  sarcoma,  but  the 
piitient  died.  In  two  casi'S  fJilbert  (U*8»)  removed  the  scapula,  half  of  the 
clavicle,  and  the  upper  extremity,  one  patient  living  a  week,  the  other  three 
months,  after  the  operation.  In  1845  Mussey  successfully  operated  by  the 
removal  of  the  scapula,  the  outer  half  of  the  clavicle,  and  the  up[M*r  t*r 
In  OroBs's  case,  the  only  portion  of  the  scapula  left  attached  to  th  _  r 
extremity  was  the  glenoid  cavity.  In  186*;  Syme  went  a  step  farther  in  thif 
direction,  and,  by  disarticulating  the  lx>ne  instead  of  sawing  thniugh  iti«  ne'k, 
removed  the  st^apula  with  all  its  proc^enises  entire  from  a  woman  seventy  ye 
of  age^  also  leaving  the  arm  untouched.     Since  that  period  comp  4>va] 

of  the  acapula,  leaving  the  arm  untouched,  has  lieen  done  sev*  >  by 

Ryme,  Jones  of  Jersey,  Cock,  Fergusson,  Pollock,  Heath,  Symonda  and  othert. 
The  arm  so  left  becomes  useful,  capable  of  perfonning  all  the  underhand  mov 
mentA,  and  of  lifting  considerable  w^eights ;  and  it  may  now  be  looked  GpoQ( 
as  an  estuhlished  rule  in  surgery  that  the  limb  should  never  l>e  n  r'  ^  n\em 
it  alflo  be  the  seat  of  diseast^  rendering  necessary  that  addition  t<.  isji 

of  the  8c*apula.  Fergusson  pn.^f erred  flawing  throngh  the  n»ot  of  the  acj 
iu  disarticulating  that  process,  bo  a«  to  give  greater  roundnesi  to  the  Bh< 
and  preserve  the  attachment  of  the  trap»e«ius. 

Partial  ExciBion  of  tlie  Scapula  ha«  usually  been  {iractijk^ /or 
of  the  bone.     The  extent   <if  bone    retjuiring  iixciiiion  will  nwTMWir 
greatly  according  to  the  f^ize  and  chanicter  of  the  tumour,  and  the  seventy  \ 
the  o^tenition  will  mainly  depend  upon  whether  it  ia  tlie  upper  or  the  lo 
portion  of  the  bone  that  is  the  seat  of  disease.     When  the  tumour  i«  sitnaied 
towards  the  lower  angle  of  the  bone,  it  may  be  exposed  by  a  crucial  or  T-ebiiped 
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incision,  and  the  body  of  the  bone  sawn  through  transversely  below  its  neck 
and  spine.  A  Sftrcoma  of  the  inferior  angle  of  the  scapula,  which  was  removed 
in  this  way  by  Marcus  Beck,  is  preserved  in  the  Museum  of  University  College  ; 
the  growth  involves  the  origin  of  the  teres  major.  In  such  cases  the  hsemorr- 
hiige  need  not  be  very  great,  as  the  main  trunk  of  the  subscapular  artery,  or 
even  the  dorsal  artery  of  the  scapula,  is  not  necessarily  divided.  If  the  tumour 
ipriug  from  and  be  connected  with  the  spine  and  acromion,  only  projecting 
forwards  over  the  shoulder  and  leaving  the  rest  of  the  bone  sound  and  the 
joint  onaflTected,  it  may  be  freely  exposed,  the  spine  of  the  scapula  sawn  or  cut 
acroa  with  bone-forceps,  and  the  mass  turned  off  from  the  point  of  the 
shoalder,  without  injury  to  the  articulation  or  the  implication  of  vessels  of 
any  importance. 

When  the  tumour  occupies  the  upper  half  of  the  scapula,  the  case  is  mnch 
more  formidable,  and  the  line  of  practice  to  be  adopted  must  depend  upon  the 
parts  involved.  If  the  disease  involve  the  body  of  the  bone,  encroaching  upon 
tbe  sapra-  or  infra-spinous  fossa,  extending  forwards  into  the  axilla  below  the 
iieck  of  the  scapula,  and  thus  coming  into  relation  with  the  subscapular 
artery,  it  would  be  wiser  to  remove  the  whole  bone,  than  to  attempt  the  resec- 
tion of  the  upper  half,  leaving  only  the  lower  angle,  which  would  be  useless  to 
ihe  patient. 

When  the  body  of  the  scapula  is  involved  in  a  morbid  growth,  extending 
over  the  greater  part  or  the  whole  of  the  subscapular  or  infraspinous  region,  and 
Rtretching  forwards  under  the  latissimus  dorsi  muscle  into  the  axilla,  the  case 
U comes  infinitely  more  serious,  as  not  only  must  the  whole  of  the  scapula 
be  removed,  but  the  subscapular  artery  must  be  divided,  and  the  axillary 
aerves  and  vessels  brought  into  the  field  of  operation.  In  these  cases,  also, 
the  question  as  to  the  preservation  or  removal  of  the  arm  has  to  be  considered. 
Whenever  the  joint  is  sound,  and  the  upper  part  of  the  limb  free  from  disease, 
it  should  be  preserved  ;  and,  as  these  conditions  usually  exist  where  the  disease 
orisriaates  in  the  scapula,  the  contemporaneous  or  antecedent  amputation  of 
the  arm  is  seldom  required. 

Operation. — Kxcision  of  the  scapula  may  be  performed  by  exposing  the 
tone  freely  by  V-shaped,  T-shaped  or  crucial  incisions.  The  method  most 
commonly  adojited  has  been  by  the  T-shaped  incision.  A  long  incision  is  made 
extending  from  the  acromial  end  of  the  clavicle  downwards  along  the  axillary 
btrder  of  the  st^apula  to  the  lower  angle  ;  from  the  middle  or  upper  thiixl  of 
tbi«  a  second  incision  is  ca  ried  at  right  angles  reaching  to  the  posterior  border 
of  the  bone,  near  the  root  of  the  spine.  The  flaps  thus  formed  are  dissected 
op  and  turned  back,  the  trapezius  being  raised  in  the  upper  flap  if  it  is  not 
inf^cated  in  the  tumour.  The  acromio-clavicular  articulation,  the  outer  end 
of  the  clavicle,  or  the  base  of  the  acromion  is  then  cut  through  according  to 
tbe  extent  of  the  disease.  By  feeling  for  the  notch  in  the  upper  border  of  the 
Kapnla  the  situation  of  the  suprascapular  artery  can  be  ascertained,  and  unless 
it  ig  overlapped  by  the  tumour  it  may  at  once  be  tied  and  divided.  The 
posterior  scapular  may  be  now  sought  for  by  carefully  dividing  the  levator 
anjmli  scapulae,  beneath  which  the  main  trunk  will  be  found,  and  mny  be 
•ccored.  An  assistant  can  then  force  his  finger  forwards  in  the  upper  and 
wter  angle  of  the  wound,  and  compress  the  subclavian  artery  against  the  fii-st 
rib.  Tbe  mnscles  attached  to  the  posterior  border  may  then  be  divided,  th(! 
ttmtus  magnus  bciug  cut  as  close  as  possible  to  its  insertion,  and  the  hand 
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paaeed  to  fcbc  ventral  m^cl  of  the  bone,  whicb  is  thus  dmwn  forciblj  biicb 
wards  and  outwards.  The  mnseles  attached  to  the  eoraooid  process  may  theil 
be  divided  or  the  prwx'ss  sawn  through  at  its  rootp  The  whole  bone  can  no' 
be  drawn  still  farther  outwards^  and  the  joint  o}iened  from  the  inner  side  b; 
dividing  the  subscapnlaris  close  to  its  insertion.  Tlio  disarticuktion  is  thei 
completed,  and  the  R'^maining  mu&clc?^  divided,  the  knife  hein*?  kept  as  cloii 

jxiflsible  to  the  bone  so  as  to  avoid  wounding  the  main  trunk  of  the  sub* 

capular.     The  posterior  circumflex  is  in  danger  of  l>ein^  tmt  as  the  long  heac 

of  the  triceps  is  divided  unless  the  edge  of  the  kitite  be  turned  awajr  from  t| 

Tlie  teres  major  should  be  cut  near  its  attachment  to  the  R^ivpula* 

In    this  operation    the  hiemorrhage    is    necessarily  copions,  and    may  H 
dangerous,  but  by  compression  of  the  subclavian  artery  after  the  early  t 
of  the  operation,  and  the  immediate  application  of  fore i pressure-forceps  {V 
dozen  of  which  at  least  should  be  at  haod)  to  every  bleeding  point,  it 
usually  be  kept  well  under  controU 

Afler  the  operation  the  Oaps  must  be  laid  down  and  retmned  in  position 
sutures,  free  drainage  b»eing  provided  by  means  of  tuU?». 

Result. — Of  45  cases  of  complete  removal  of  tlie  scapula  collect^ 
Poinsot  in  1885  Butlin  has  abstracted  25  in  which  the  openitton 
undertaken  for  tumours,  which  were  probably  or  certainly  malignanti 
follows  V — **  Two  deaths  due  Ut  the  operation  ;  two  deaths  withiu  a  very  abof^ 
period  of  the  of^K^nition,  pruhably  in  both  eases  due  to  disease  of  the  intern 
organs  ;  eleven  deaths  due  to  recurrence  <d'  the  disease  or  U^  affection  of  thi 
langs  ;  one  recurrence  in  less  than  two  years,  which  nec«.*8sit4it<*i1  amputatiol 
of  the  npper  extremity  ;  thi*ee  patients  lost  sight  of  shortly  after  rccovei7  froi 
the  resection  :  four  jjatients  said  to  have  been  cure*!,  but  without  any  infor^ 
matidu  of  the  ^>ermane!icc  of  the  cure  ;  two  cures  of  eighteen  months  and  aiJi 
years  respectively,  but  with  great  uncertainty  whether  the  ditjease  wft»  reidl^ 
malignant  in  the  former  of  the  two  cases."  Of  the  whole  45  cssct  \h 
mortality  from  the  operation  was  about  10  per  cent*  In  successful  c§aes  tbl 
subsetjUent  utility  of  the  aj-m  has  often  been  very  good  :  thus  in  Symondl^ 
Cftse  the  patient  vn^  doing  his  work  as  a  carpenter,  rnclading  the  nae 
plane,  two  and  a  hall  years  atter  the  operation. 


DISBABKB    OF    THS    8HODIjD13£t'jaiM*r, 

Synovitis  of  the  shuulder  frequently  occur*  as  the  result  of  rh' 
injury  ;  rheumatoid  aithritis  is  common^  but  tuberculoiis  disi^u- 
lively  rare.  The  latter  ufiually  commences  as  a  deposit  in  the  uj  j  ^ 
uf  the  humerus,  and,  as  wc  have  already  seen,  not  unfrecpit'ntlv  '.i.-^s\*v, 
form  »if  dry  tmries.  There  is,  therefore  little  or  no  swelling,  anil  the  n>nndn 
of  the  sbonlder  is  h»st  as  the  result  of  the  atrophy  of  the  (b'ltoid.  The  chmni 
of  flpontuneous  cure  ai^  cunsidemble,  with  more  or  less  tiiation  of  the  joi 
When  an  abs^'ess  forms  it  may  come  forwards  into  the  buraa  beneath  tlw 
tendon  of  the  substtapularisi,  or  it  may  cJM*ai>e  from  the  j<»int  along  the  tendoi 
of  the  liicejis  or  extend  backwards  to  the  posterior  border  of  the  deltofd, 

In  C48es  of  tuberculous  disease  it  may  l>e  doubtful  whef'         '      ^hooldd 
joint  itself  is  actually  involved.     In  such  cas^.s,  by  cartt  aing 

ftbsocas,  a  sequestrum  may  sometimes  be  removed  from  a  carious  cavity  in  tt 
head  of    the  hamcrm*,  without  the  necessity  of  excising  the  joint.     Acoi 
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Decrons  of  the  upper  part  of  the  shaft  of  the  hamems  is  common,  and  the 
^petrance  of  the  part  when  sinuses  are  present  may  closely  resemble  that  of 
joint  disease.  In  removing  the  sequestra  care  must  be  taken  not  to  open  the 
joint»  and  the  incisions  must  be  planned  with  due  regard  to  the  musculo- 
q>inl  nerve. 

In  the  majority  of  cases  in  which  operation  is  necessary  for  tuberculous 
difease  of  the  shoulder  excision  of  the  head  of  the  humerus  is  required,  but 
•hoold  the  Surgeon  on  opening  the  joint  find  the  bones  healthy  he  will  pro- 
bably be  justified  in  removing  the  diseased  synovial  membrane  as  completely 
it  poasible,  Aud  making  an  endeavour  to  save  the  head  of  the  bone.  Cases 
alio  oocnr  in  which  the  latter  is  so  little  affected  that  a  partial  removal  or 
division  through  the  anatomical  neck  may  be  practised  instead  of  complete 
removal  below  the  tuberosities. 

Szcinon  of  the  Shonlder-Joint  for  Disease. — In  addition  to  tuber- 
colooB  disease  the  head  of  the  humerus  has  been  excised  for  sarcoma,  but  this 
operation  is  not  usually  advisable  in  such  cases.  Bickersteth  has  successfully 
removed  the  head  of  the  humerus  for  exostosis.  In  cases  of  intracapsular 
fracture  through  the  neck  of  the  humerus,  with  detachment  of  the  head  of  the 
bone,  disorganization  of  the  joint  has  resulted.  The  joint  has  been  laid 
open,  and  the  loose  head  of  the  bone  removed  in  two  instances  by  Brainard  of 
Chicago  ;  the  patients  recovering  with  useful  limbs. 

Operation. — Partial  Excision  of  the  head  of  the  humerus  in  some  cases 
of  caries  has  lieen  practised  by  slitting  up  sinuses  and  the  application  of  the 
gouge  or  sharp  spoon  to  the  diseased  osseous  surface.  Occasionally,  as  in  cases 
reported  by  Fergusson  and  Sedillot,  these  operations  have  been  attended  with 
iQOoessful  results.  But  not  uufrequently  they  fail  to  effect  a  cure,  the 
diaease  extending,  and  the  sinuses  not  healing,  so  that  eventually  excision  of 
the  whole  of  the  diseased  head  of  the  bone  has  been  required. 

Complete  Excision  of  the  head  of  the  humerus  is  the  operation  usually 
required.  It  may  be  practised  in  several  different  ways,  the  lines  of  incision 
through  the  soft  parts  being  varied  according  to  the  conditions  of  the  case. 
They  are  most  commonly  made  on  the  front  or  outer  side  of  the  joint  through 
the  deltoid  muscle,  but  in  exceptional  cases  the  head  of  the  bone  may  be 
removed  from  behind.  Excision  may  be  performed  by  the  single  longitudinal, 
*x  its  modifications  the  "]  or  "f-shaped  incision,  or  by  a  (J -shaped  incision  or 
%K»peTation. 

The  operation  by  the  single  longitudinal  incision  may  be  performed  as 
foDowB.  The  patient  lying  on  his  back,  with  his  shoulder  slightly  projecting 
over  the  edge  of  the  table,  the  Surgeon  enters  the  knife  to  the  outside  and 
•hove  the  coracoid  process,  about  half  an  inch  below  the  clavicle,  and  carries  it 
<iipectly  downwards  for  from  three  to  four  inches,  stopping  immediately  above 
the  insertion  of  the  pectoralis  major.  The  first  incision  should  divide  the  skin 
«nd  fat,  and  pass  through  the  anterior  fibres  of  the  deltoid,  so  that  when  the 
wound  is  held  open  the  capsule  of  the  shoulder-joint  comes  into  view.  This 
iociflon  is  immediately  external  to  the  cephalic  vein,  which  should  not  be 
wounded^  and  divides  no  important  artery  or  nerve.  The  wound  being  now 
held  open  with  blunt  hooks  or  copper  spatulae  (Fig.  ri48),  the  bicipital  groove 
ihonid  be  felt  for  between  the  great  and  small  tuberosities  of  the  humerus.  A 
bo^tndinal  incision  is  then  made  firmly  on  to  the  bone  along  the  inner  side 
of  the  groove,  dividing  the  periosteum  covering  the  head  of  the  bone,  and  the 
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capsule  m  far  afl  the  margio  of  the  glenoid  cavity.  If  the  long  tcudoD  of  the 
bioepB  be  still  andesfcroywl  by  tlie  dideaae  it  must  be  turned  out  of  the  groove 
and  held  to  the  oat«^r  ^idc  in  u  l>luut  hook.  The  assistant  then  nilates  the  ami 
forcibly  outwards,  so  as  to  bring  the  small  tuherosity  well  into  the  wound,  and 
the  Surgeon  separates  the  tendon  of  the  subscapularis  and  the  periosteum  from 
the  bone  with  a  periosteal  ele\  ator.  In  most  cases  of  disease  of  the  joint  this 
csan  l>e  done  without  great  ditht!iiky,  as  the  adiiesion  of  the  tendon  to  the  bone 
is  loosened  by  the  iuflaniruation.  Should  the  adhesion  of  the  tendon  be  too 
firm  to  allow  of  its  being  stripped  off  with  the  elevator  the  knife  most  be  nsed^ 
but  care  should  be  taken  to  shave  the  capsule  off  in  such  a  way  as,  if  pos8ibli% 
to  leave  it  still  connected  with  the  periosteum  eoveritig  the  up|>er  part  of  the 
humerus.  The  arm  then  buin^'  Mtated  inwards,  and  the  limb  allowed  to  fall 
over  the  edj^'e  of  the  table,  the  three  muscles  inserted  into  the  i^n'eat  ttilnTwity 
are  se^iarated  from  the  bone  in  the  saine  wiiy  aa  the  subflcapularii.  During  tbia 
part  of  the  operation  the  biceps  tendon  must  be  drawn  to  the  inner  side  with  a 
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blunt  hook.  The  nssinti^nt  then  forces  the  head  of  the  bone  up  into  the  wound 
whilst  the  Surji^eon  se^tanites  the  posterior  part  of  the  capaule  with  aa  devatcir» 
leaTing  it  attached,  if  possible,  to  the  perio6U*um  Wow.     He  now  takes  thuj 
limb  in  his  own  hands,  and  liaving  the  soft  part**  well  retrwct<.*d,  ho  puHlK>«  the  ] 
bead  of  the  hone  out  of  the  wonnd  so  as  to  allow  tlic  easy  application  of  the 
mw  by  which  it  is  removed.     ^Should  the  parts  amund  the  head  of  the  bone  be 
thiokened,  nod  unyielding,  more  space  may  be  gained  by  making  a  abort  ctom 
cut  at  the  upper  end  of  the  Innt^itudinal  incision «  and  tltus  converting  it  into 
a  modification  of  the  ^  or  "f .    By  this  method  of  nperating,  the  fK>!«teriar  cir- 
cumflex artery  and  the  cirfvumtiex  ntTve  an'  not  divided,  and  but  few  Vfancbj 
will  k'  found  to  require  ligatur»\    The  libri^  of  the  deltoid  arc  little  intprfercd  I 
with,  and  if  the  incision  be  not  iMirried  too  low%  the  iiiseition  of  the  peetoniLia  ' 
major  will  W  at  most  only  partially  cot  through.     It  u  recommended  lif  | 
some  Surgeon;^  to  make  a  snndl  opening  liehind  through  which  a  di-aiiia^e* ' 
tube  can  be  |Mk»j4i\l,  emerging  a  little  below  the  acromjcm.     In  doing  thin  cinr 
muiit  1a'  taken  to  keep  well  above  the  p<*stenor  oireumliex  arter)'.     By  this 
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means  drainage  is  certainly  facilitated,  and  the  healing  of  the  anterior  wound 
tt  hastened. 

Should  the  extent  of  the  disease  or  injury  prove  to  be  so  great  as  to  require 
impototion  of  the  limb,  this  may  readily  be  done,  as  was  suggested  by 
Spenoe  of  Edinburgh,  by  carrying  the  knife  round  the  inner  side  of  the  limb, 
and  80  detaching  the  member,  with  due  attention  to  those  points  in  connexion 
with  the  axillary  artery  that  have  been  described  in  Vol.  I.,  p.  110.  The 
nsult,  as  seen  by  the  annexed  drawing  (Fig.  549),  is  very  satisfactory. 

The  •lliptical  operation  of  excision  may  be  performed  in  the  following 
way.  A  curved  incision  is  made,  commencing  at  the  posterior  part  of  the 
acromion,  reaching  downwards  to  the  insertion  of  the  deltoid,  and  terminating 
at  the  outer  side  of  the  coracoid  process.  By  a  few  touches  of  the  scalpel,  a 
large  flap  composed  of  the  deltoid  muscle  may  thus  be  raised,  and  the  diseased 
articulation  fully  exposed.     As  in  the  operation  just  described,  an  attempt 


Fig.  '.6<».—  Exii««lon  (»f  ShouMcr-joint.    Elliptical  Inciuiou. 


ihoold  be  made  to  save  the  capsule  and  maintain  its  connexion  with  the 
periosteum.  For  this  purpose  a  longitudinal  incision  should  be  made  through 
tiie  capsule,  and  it  should  be  stripped  oft'  with  the  tendons  and  periosteum  by 
Beaoa  of  the  j)erio8teal  elevator,  aided  by  the  knife  when  necessary.  The  head 
fceing  pushed  out  may  then  be  removed  with  a  narrow  saw.  The  shaft  of  the 
homerus  should  be  encroached  upon  as  little  as  jwssible,  so  that  the  arm  may 
not  be  shortened  more  than  is  necessary.  After  the  operation,  the  flap  must 
be  retained  in  position  by  sutures,  and  a  drainage-tube  inserted  behind. 

After  the  removal  of  the  head  of  the  bone,  the  glenoid  cavity  must  be 
examined.  If  this  be  merely  superficially  carious  it  may  be  let  alone,  but 
fboold  it  be  more  deeply  implicated,  with  cavities  hollowed  out  in  it,  perhaps 
ooDtaining  scfjuestra,  the  diseased  bone  must  be  thoroughly  removed  by 
laeans  of  the  gouge  and  sharp  spoon. 

When  the  sinuses  open  entirely  behind  it  is  possible  to  excise  the  joint  by 
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an  tociBioo  made  through  the  posterior  fibres  of  the  deltoid,  commencing 
immediately  below  the  root  of  the  acromion,  and  eaiTied  downwanls  for  an 
inch  and  a  half  or  two  inches,  but  not  so  low  ag  to  endanger  the  circumflex 
nerve  and  artery.  The  space  thus  obtained  is  limited,  and  tkies  not  allow  of 
a  mi*thodical  sub|.>eri osteal  excision  Jjeinf?  pi^rformed  as  al>ove  descrilwd,  but 
in  most  ca^es  the  capsule  is  softened  by  the  rliseaae,  and  the  adbe-sion  of  the 
tendons  bo  far  loosened  that  there  is  no  difficulty  in  forcing  the  head  of  the 
bone  out  of  the  wound.  This  oi)eration  hm  bet^n  peihu-med  with  the  be«t 
results  by  Christopher  Heath  in  Univei'sity  Colk%'e  Hospital. 

After  excision  of  the  joint,  the  arm  must  \)^  well  siijux^ned  in  a  glin^,  the 
elbow*  especially  being  rniseJ.  A  pad  should  Iw.-  placed  in  tlte  axiila  to  prevent 
the  tendency  of  the  pcctoralis  major,  teres  major,  and  latisaimus  doi'si  to  draw 
the  arm  inwards.     The  union,  which  is  by  gran ulat Ion,  is  usually  slow. 

a©«nlt,— The  ahoulder-joint  in  ita  norma)  ciindition  possesfiea  five  distinct 
movement!?  t  I,  Rotation  ;  '2,  Abcbieiion  and  Elevation  ;  )^.  Adduction  ;  \  and 
5»  movemeutfi  in  the  an  ten  >-jK>8terior  direction.  The  most  useful  luovementA 
are  thcise  of  abduction,  and  the  two  in  the  unt^ro-jxmterior  directitm*  TheM 
are  reqntBite  in  all  ordinar)'  trades  aud  for  the  guidance  of  the  hand  in 
most  of  the  common  occupationfl  of  life.  The  movements  of  elevation  are 
neldom  rerjuired,  except  by  those  w^bo  follow  cliujbing  occupations^  as  sailors* 
hricklayeri,  &e.  Now  the  mode  of  |ierforniing  tlie  uperation,  as  well  as  the 
operation  itself,  will  material iy  irjfl nonce  these  diflerent  movements.  Thus,  if 
the  deltoid  be  cut  completely  across  by  an  elliptiaVl  incision,  and  the  circuin- 
Hex  nerve  divided,  the  power  of  abduction  of  the  arm  and  of  its  elevation  will 
be  permanently  lost.  If  its  fibres  be  merely  split  by  a  longitudinal  incision 
(Fig.  r>48),  they  may  be  in  great  part  preserved.  The  movements  of 
rotation,  *&c.,  which  are  dependent  on  the  aeticujs  i>f  the  muKcits  that  are 
inserted  into  the  tuberosities  f»f  the  humerus,  are  usually  jicrmimently  \osi  ; 
for  in  most  cases  of  caries  of  tlie  bend  of  the  hntnenis  requiring  cxcisioD,  tl>e 
Surgeon  will  find  it  nccesgar)*  to  saw  through  the  bone  below  the  tuberositicf 
—in  its  siu'gical,  and  not  in  its  anatomical  neck.  Hence  the  connexion  of 
the  supraepiuatus,  infraspinatus,  and  teres  min<»r,  and  the  subscapularis  to 
the  bone  will  be  separated*  Should  the  Surgeon  however  succeed  in  main 
taining  the  connexion  of  the  caj^tsule  of  the  joint  and  the  tendons  with  th# 
periosteum  by  adopting  the  8ubpert<j«teal  method  of  operating  above  de 
Bcrih^ed,  the  divided  tendons  may  furm  new  attiit^hmentg  to  the  bnmcrus*  mod 
the  murtcles  retain  their  functions  in  a  gii?ater  or  )•  -  '  muidee 

which  adduct  and  which  give  the  an ten>-po«teriur  ti:  MeoonoD» 

brachialis,  the  bicTpH,  the  peilorali.*^  major*  lati^imus  durvi,  and  teres  niajor^ 
will  all  be  preserved  in  their  integrity  ;  and  hence  it  is  that  the  arm, aflcr  thii 
excision^  is  capable  of  guidine:  the  hand  in  ^o  great  a  variety  of  useful  undi 
handed  movementfi.     In  the  cbsc  of  a  man  whose  bIm  int   I   exc 

many  years  aj^o,  I  last  saw  the  patient  about  fifteen  ye;  rue  opcrati« 

had  Ixen  i>erft^nned  ;  tlie  upper  end  (if  the  humerus  had  t  '    n   1   iMi    ji  i.idej 
neath  and  between  the  aciximiou  and  coni(H>iiI  |>roceit*ieb»  wiitie  n  !  i  s    j^^^tt^ 
had  formed*     The  ann  was  extremely  useful,  and  all  the  part     I     .   ,    :[.* 
rl  well  developed.    The   npper  arm  w*as  s^hortemxi  by  two  and  • 

h.  .    ■    .    ^. 

KxcisioD  of  the  should*  r-jcjint  n  on  the  whole  a  very  suocessful  opi^naiooj 
1^  regards  life  as  well  as  Hmb.     H fudges  has  ci^llecttHl  50  eaflcs  of  exciaiuD  ol 
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the  bead  of  the  hnmerns  for  disease  :  of  these,  8  died  and  42  recovered  from 
the  operation.  Of  the  8  deaths,  3  only  occurred  before  the  third  month, 
and  8  were  from  phthisis.  In  2  only  did  death  appear  to  have  been  directly 
oocaaioned  by  the  operation.  In  but  17  of  these  50  cases  was  the  glenoid 
cavity  interfered  with  ;  but  it  is  a  remarkable  circumstance  that  in  no  fewer 
thin  7  oot  of  the  8  fatal  cases  this  ca\4ty  was  diseased,  and  was  treated  by 
gouging,  excising,  or  cautenzation. 

Sztdsion  for  Compound  and  Comminnted  Fracture. — When  excision 
of  the  shoulder-joint  is  required  for  compound  and  comminuted  fracture 
from  gunshot  injury,  the  operation  is  of  a  less  formal  character.  The  bullet- 
wounds  must  be  laid  freely  open  in  a  longitudinal  direction,  or  the  deltoid  even 
cat  across  at  its  superior  attachment,  all  loose  splinters  removed,  and  the 
ragged  ends  of  bone  cut  oflF  with  forceps  or  a  narrow  saw  ;  especial  care  being 
taken  in  manipulating  towards  the  inner  and  under  sides  of  the  joint,  in 
the  vicinity  of  the  lai^e  nerves  and  vessels.  Without  going  back  to  the 
earlier  cases  of  Percy,  Larrey,  and  other  military  Surgeons  of  the  latter 
part  of  the  last  century,  who  frequently  practised  this  operation  with  the 
happiest  results,  the  more  recent  experience  of  the  wars  in  Europe  and  America 
demonstrated  its  great  utility,  and  that  it  ought  invariably  to  be  preferred  to 
amputation  at  the  shoulder-joint  in  all  cases  in  which  the  large  blood-vessels 
iiid  nen^es  are  intact.  Hodges  states  that  in  96  recorded  cases  from  all 
•ources  there  were  25  deaths,  or  a  mortality  of  26  per  cent.  But  in  the 
Crimean  war  the  result  was  much  more  satisfactory.  Thus  Bauden  relates 
U  cases  occurring  in  the  Crimea,  with  only  1  death  ;  and  in  the  British 
mny,  of  14  cases,  12  recovered  ;  whilst  of  60  amputations  at  the  shoulder- 
joint  19  were  fatal.  In  the  American  war,  the  mortality  in  575  cases  of 
excision  of  the  shouMer-joint  was  at  the  rate  of  32-5  per  cent.  Primary 
excisions  were  more  successful  than  secondary  :  the  percentage  of  mortality  in 
the  former  (252  in  number)  being  23*3,  and  in  the  secondary  (393  in  number) 
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The  only  affection  of  the  elbow  which  requires  special  mention  is  tubercn- 
Wis  disMUM.  This  may  commence  either  in  the  synovial  membrane  or  in 
one  of  the  bones,  but  the  cases  in  which  the  joint  is  secondarily  infected  from  a 
primary  osseous  deposit  are  undoubtedly  the  more  common.  This  tuberculous 
deposit  most  frequently  occurs  in  the  olecranon  process  of  the  ulna,  but  the 
homerus  is  sometimes  first  affected,  and  less  frequently  the  radius.  The  cases 
of  primary  synovial  disease  are  more  common  in  children  than  in  adults.  The 
fint  nymptom  of  the  disease  is  usually  painful  and  restricted  movement,  the 
limb  being  held  in  a  flexed  position.  Swelling  is  first  detected  in  the  hollows 
between  the  olecranon  and  the  condyles  of  the  humerus,  or  over  the  radio- 
humeral  articulation.  Gradually  the  enlargement  assumes  a  fusiform  shape, 
•nd  is  the  more  obvious  on  account  of  the  wasting  of  the  muscles  of  the  arm 
ind  forearm.  Alwcesses  may  form  in  any  position  around  the  joint  and  often 
barrow  for  a  considerable  distance  before  bursting.  Finally,  the  swelling  may 
fuUide  and  ankylosis  slowly  supervene,  numerous  sinuses  around  the  joint 
ooDtinaing  to  discharge  for  long  periods.  In  some  cases  of  primary  bono 
dlttase  the  swelling  of  the  surrounding  parts  is  not  great,  and  one  or  more 
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wimises  lead  down  to  carious  or  necTosed  bone  in  the  olecranon  or  the  condyl^f 
the  joint  beins:  permanently  flexed  and  tlie  arm  ui^eless. 

The  Treatment  of  tubereuloiis  disease  of  the  elbow  in  its  early  sta^sre*  coDaisll 
in  complete  fixation  at  right  angles  with  the  hand  in  the  raid-position  betweei 
pronation  and  gnpination.  Until  the  l»8t  few  years  the  routine  trentraeot  il 
eases  n'f|airing  operative  interference  consisted  in  complete  excision  of  th| 
joint,  Itecentiy,  however,  tjood  I'emilts  liave  been  obtained  in  suitable  eases^b; 
applying  to  tire  elbow  the  same  principle  of  treatment  that  has  heKtn  soeucces» 
fully  employed  in  the  knee,  viz.,  to  op«n  the  joint  and  remove  the  diseaaei 
tiasuea  as  completely  as  possible  withont  unnecessarily  sacrificing  health; 
Btructures.  i 

ArtlLrectomy  of  the  elbow  may  be  done  by  different  methods,  but  tht*  twj 
which  will  be  found  raoftt  generally  useful  are  :  1 ,  two  lateral  incisions  ;  am 
2,  A  aingle  longitudinal  posterior  incision  with  tcmporaiy  resection  of  thi 
olecranon.  If  lateral  incisions  be  employed,  they  must  be  made  over  th^ 
intervids  between  the  comlyleg  and  the  olecranon  ;  on  the  inner  side  the  uhiil 
nenT  must  l>e  carefully  preserved,  and  on  the  outer  side  the  incision  ninet  noi 
be  carried  too  low  lest  the  [x)sterior  interosseous  nerve  be  wounded*  1 
temporary  resection  of  the  olecranon  be  practised  the  proc^tess  may  be  divided  H 
its  base  with  a  saw  or  chisel,  and  subsequently  re-adjusted  with  a  stout  silver 
wire  suture.  In  any  ca^e  when  the  joint  has  been  opened  the  tuberculaui 
synovial  membrane  is  tlmroughly  i-emoved  with  furcetis  and  soifiBon  t 
same  time  any  loosened  or  partially  ep^nled  cartilage  is  cut  away,  and 
foci  in  the  bones  thoroughly  scraped.  The  incisions  should  bo  closed  wii 
sutures  except  at  the  extremities  which  are  loft  open  for  drainage,  and  the  sol 
quent  management  of  the  caae  will  be  the  same  as  after  excision.  The  t 
ment  of  tuberculous  disi*ase  uf  tlie  elb<»w  by  arthrectomy  instead  of  by  U 
excision  has  been  specially  advociited  in  this  country  by  Clieyne  and  CI 
Of  nine  cases  treated  in  this  way  by  (lutt^n,  recovery  with  useful  mo^emej 
followed  in  six  ;  in  two  ankylosis  occurred,  and  in  the  remaining  case  cxci 
was  subsecjuently  required. 

Ezcisioti  of  tlia  Elbaw.-^In  tracing  the  history  of  the  p 
o|>eratiuu  into  surgical  practice,  we  find,  as  is  the  case  in  ^  | 

that  it  wajs  first  partially  iu»d  then  wholly  done  for  injury,  and  proposi»d  by  oi 
Surgeon  and  eventually  practigi»d   by  another  for  disease.     Thus  in  17*>« 
1759,  Wainman,  in  a  case  of  compound  dislocation  of  the  joint,  sawed  off 
hfwer  end  of  the  humerus  just  above  the  fossa^  leaving  the  pati*- 
fktxible  and  mieful  arm.     Tyre,  of  GJoucester,  did  the  same^  rem<> 
and  a  half  incheg  of  the  lower  end  of  the  humerusi,  in  a  cum*  of  comjxim 
dislocation.    Justamond,  of  the  Wei'tminster  Hospital,  was  the  first  to  opermi 
in  a  case  of  disease :  this  lie  did  in  1775,  removing  the  olecranon  and  i 
inches  of  the  ulna.     Park  pntpo«ed»  but  did   not    have  an  <  |  i  ~ 

[iractising.  the  complete  excision  of  the  joint.     This  was  dou^  o 

time  by  Moreau,  senior,  in   1704,  and  again  by  Moreau,  junior,  in   I70< 
Little  wtui  done   from   this   time   until   the  o()eration  was   rtvivrn]    by  i\% 
Surgeons  of  I/eeds  ;  in  I81«  l)y  Stanfield,  in  1«19  by  Chorlcy  and  \Uj. 
then  made  rapid  progn*ss,  and  w«»  six*e tally  pmctiscd  by  Symo  and  LtBton, 
the  Burgeons  of  the  Edinburgii  Intirman*. 

This  operation  may  Ih)  required,  I.  for  Chronic  Disease  of  the  Joint  s  2,  f<0| 
U>«scous  A.nkylo8is ;  and  8,  for  Compound  Fractures  and  Hisliicationa, 
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1.  Excision  is  required  in  cases  of  tuberculous  disease  if  the  bones  are 
extensively  affected  or  if  recurrence  has  taken  place  after  arthrectomy  has 
been  performed.  In  young  children  especially  complete  excision  must,  if 
posible,  be  avoided,  and  except  in  neglected  cases  is  rarely  necessary. 
Id  some  cases  also  excision  is  required  for  acute  destructive  arthritis 
Kcondary  to  suppuration  taking  place  outside  the  joint  and  extending  into  it. 
The  elbow  forms  an  exception  to  the  rule  that  excision  of  a  joint  is  not  to  be 
ondertaken  while  there  is  a  hope  of  obtaining  a  cure  by  ankylosis.     Provided 


Fi'k.  Wl.— ExcUion  of  elbow-joint.    Sawing  the  huineru«. 


the  patient  is  otherwise  healthy,  the  operation  may  be  performed  as  soon  as  it 
ii  evident  that  the  movements  of  the  joint  will  be  lost  should  recovery  take 
place  under  simple  treatment. 

2.  It  osseous  ankylosis  have  occurred,  whether  in  the  straight  or  in  the  bent 
pofition,  excision  may  advantaj^eously  be  practised,  provided  the  patient  is  in 
good  health.  This  operation  was  first  performed  in  1827,  by  Rhea  Barton  of 
Philadelphia.  When  the  elbow  is  ankylosed  in  the  straight  position,  the  ann  \% 
qoite  Qseless ;  and  any  operation  by  which  flexion  of  the  limb  can  he  obtainecl, 
will  add  materially  to  the  patient's  comfort,  rendering  the  hand  available  for 
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most  purposes  of  life.  In  caseB  of  angular  osseous  ankylosis  of  the  elbow,  a 
wed [^e-sh aped  piece  of  bctne  should  be  removed* 

8*  In  rases  of  cmnpound  ftadure  or  (ItKbcation  of  the  elbow-joiot,  more  or 
less  complete  re9<*ctiun  of  the  protruding,  and  possibly  splintered  fragracnte, 
mAV  Ixa  required  (Vol  I.,  pp.  b^i  md  <IHO). 

Operation.— Excision  of  the  elbow-joint  may  he  performed  by  the  H>  ^^^ 
"f-'^haf^ed,  or  the  simple  longitudfnal  incision,  or  by  two  lon*^^itudinal  inciisions. 
I'kcb  method  has  its  adrocatcs.  The  H -shaped  operation  consists  in  making 
fill  incision  parallel  to,  and  a  little  to  the  radial  side  of,  the  ulnar  nerve, 
Bnnther  along  the  outer  side  of  the  joint,  and  uniting  the  two  by  a  croes  cut, 
dissecting  up  and  down  two  square  Hups,  and  rleauing  the  bones  laterally.  It 
was  ao<m  found  l>y  Surgeons  that  by  this  method  a  very  nooeeessary  aun»nnt 
of  incision  was  practised;  and  accordingly  the  vertical  cut  along  the  outer  side 
was  dispensed  with,  and  the  [—-shaped  oj)eration  adopted.  This  consitU  in 
making  the  longitudinal  incision  parallel  to,  and  a  little  t^  the  radial  Fide 
of  the  ulnar  nerve,  and  the  cross  cut  over  the  olecratu«n  to  the  outer  side  uf  the 
joint.  Snhsequent  experience  hm  shown  that  this  incision  may  ht'  still  furtlier 
simplifie*!,  and  the  op^eration  reduced  to  a  single  longitudinal  incision  carried 
over  the  centre  of  the  joint  in  the  middle  line  from  above  downwards*  In 
comparing  these  different  methods  of  operating,  I  decidedly  give  the  preference 
to  the  single  longitudinal  incision,  as  being  quite  sufficient  in  all  ordinary  caiei 
for  tlie  complete  and  easy  removal  of  tlie  articulation.  Both  the  H"  "^^^ 
X-8l»*^pc*d  incisions  involve,  moreover,  a  complete  transverse  division  of  the 
tendon  of  the  triceps,  in  consequence  of  wliich  the  power  of  active  eitt^'usion  of 
the  limb  may  be  lost  after  recovery  from  the  of>eration»  Should  the  mfi 
strucfcurea  towards  the  outer  side  of  the  joint  not  yield  sufficiently^  a  cross-cut 
can  at  once  be  made,  so  as  to  lil>erate  theuj,  and  j^'ive  the  Surge^m  more  rcx>m« 
bj  turning  up  the  two  triangular  flafjs  that  will  thus  Ik*  formed. 

The  following  are  the  successive  steps  of  the  operation  by  the  X'^^^^P**^  **"^ 
Single  longitudinal  incisions.  Should  the  former  Iw  adopted,  either  in  conae* 
quence  of  the  situation  of  the  sinuses  or  of  previous  incisions  for  the  iTlief  of 
abjicesses,  tlie  anu  being  held  across  the  chest,  the  perpendicular  cut  should  lie 
ma^lc  pjirallel  to,  and  a  line  or  two  t<:»  the  outer  side  of,  the  ulnar  nerve  ;  being 
commenced  at  least  two  inches  above  the  point  of  the  olecranon,  and  c^trritHl 
down  to  about  three  inches  below  it.  The  transvei'se  incision  may  then  l^j 
made  directly  across  the  end  of  the  olecranon,  to  the  outer  side  of  the  joint, 
and  exU*nded  as  fur  as  the  exti\?mity  of  the  outer  condyle  (Fig.  552),  The 
two  triiinguliir  flai>s  thus  made  must  Ije  dissected  up,  the  knife  being  corriod 
close  to  the  lxjnc>s  (Fig,  ^ut3).  The  subseciuent  steps  are  the  same  in  the 
operation  by  the  single  longitudinal  incisiuu. 

In  the  operation  by  the  gingh  hnffiffulinnl  intufimt  the  arm  is  held  in  Umi 
pc»»iti<»n  just  described,  and  the  incision  is  commcncxHl  from  two  to  thn^c  inches 
below  the  tip  of  the  olecranon  and  ciirried  directly  over  the  middle  of  thai 
procesSv  terminating  a  similar  distance  above  it*  If  the  parts  are  much 
swollen^  the  length  of  the  incision  must  Ihj  inrreii6ed  so  as  to  allow  of  the 
sides  being  held  well  apart.  The  incision  must  be  carrietl  firmly  down  to  the 
hones  so  as  completely  tu  divide  the  tendon  of  th«'  trictjp  in  a  '  ilnal 

dian^tion*     The  arm  is  then  slightly  extended,  and  soft  parts  cknii  lUe 

inner  side  of  the  joint.  To  do  thiii  the  thumb  nmst  h^  pushed  into  the  loi^« 
tndiual  slit  in  the  triceps,  and  the  tendon  thus  put  on  the  streleh  md  slmv^d 
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•way  from  its  attachment.  If  the  periosteum  is  swollen  and  loosened  by 
inflammation,  this  may  be  wholly  or  in  part  done  with  a  periosteal  elevator,  and 
the  connexion  between  the  tendon  and  the  periosteum  may  be  preserved  ;  more 
commonly,  however,  the  knife  has  to  be  nsed.  After  the  triceps  is  separated,  the 
iwnainingsoft  parts  must  be  carefully  turned  off  the  inner  side  till  the  internal 
oondyle  comes  into  view.  In  doing  this  the  edge  of  the  knife  should  always  be 
kepi  against  the  bones,  or  the  periosteal  elevator  may  be  nsed,  so  that  the 
ulnar  nerve  may  be  turned  over  the  inner  condyle  without  injury.  If  the 
indaion  be  properly  made  and  the  knife  kept  in  contact  with  the  bone,  the 
nerve  onght  not  to  be  exposed  during  the  operation,  more  particularly  as  it  is 
mnally  embedded  in  the  inflamed  tissues  surrounding  it.  When  the  inner  side  of 
the  joint  has  been  sufficiently  cleaned  the  soft  parts  must  be  turned  back  in  the 
lime  way  on  the  outer  side.  In  doing  this  it  is  very  important  to  save  un- 
injured the  strong  tendinous  expansion  that  passes  from  the  triceps  over  the 


Fig.  W2.— BxcUion  of  Klbow-joint;  h -shaped 
Incision. 


Fig.  &M.— ExcUion  of  Elbow-joint  by  LonKitudinal 
Incision. 


Fig.  553.— Excision  of 
Elbow  by  K-8hai>ed  Inci- 
sion. Bonesexposed.  Ulnar 
N«rve  indistinctly  seen. 


■nfaoe  of  the  anconeus,  to  Ixj  attached  to  the  posterior  border  of  the  ulna.  If 
thii  be  preserved,  the  connexion  between  the  triceps  and  the  ulna  is  maintained, 
•nd  the  patient  will  regain  the  power  of  active  extension  of  the  joint  when 
itcoveiy  has  taken  place.  When  the  posterior  part  of  the  joint  has  thus  been 
liid  bare,  the  tip  of  the  olecninon  should  be  removed  by  cutting  forceps,  so  as 
to  give  free  access  to  the  articulation.  The  limb  is  next  flexed  forcibly  till  the 
tmrm  touches  the  arm,  the  humerus  being  held  vertically  at  right  angles  to 
the  table  ;  the  forearm  is  at  the  same  time  pulled  towards  the  table.  The 
Ittenl  ligaments  being  then  divided  by  a  touch  of  the  knife,  the  articular 
mxhgx  of  the  humerus  projects  from  the  wound,  and  can  be  removed  by  a 
ttRow  saw  catting  from  the  anterior  surface.  If  the  sawn  inner  condyle 
fwm  too  sharp  a  point,  a  small  piece  may  be  removed  with  the  bone-forceps. 
The  bones  of  the  forearm  are  then  forced  out  of  the  wound  by  the  assistant 
and  cleaned  with  the  elevator  or  knife  till  the  cartilage-covered  surfaces  are 
nfficiently  exposed  to  be  removed  by  the  saw.     The  brachial  artery  is  so  com- 
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pletely  protected  bj  the  bracbiolis  anticus  that  it  could  not  easily  Jie  woumled, 
but  if  there  is  much  pulpy  swelling  of  the  synovial  membrane  it  will  sotne* 
times  be  found  useful  to  press  a  copper  spattila  betwocn  the  humerus  and  tht 
bones  of  the  forearm  to  facilitate  the  exposure  of  their  ends  for  rawing.  Thrf 
ulnar  nerve  is  in  danger  wliile  the  inner  side  of  the  nhm  18  U*ing  t-leaned  foe 
the  saw,  and  sometimes  daring  the  sawing-  of  the  i>one,  and  it  must  therefore 
l)e  guarded  or  drawn  on  one  side  by  a  bent  copper  spitula  or  a  blunt  hoalc« 
Should  any  sinuses  exist,  especially  towards  the  inner  side  of  thi?  ann,  thef 
bad  better  be  left  untouched,  I  have  more  than  once  known  the  ulnar  neTv% 
cut  across  by  the  Surs^eon  in  laying  open  what  appeared  to  be  very  snperficial 
sinuses  in  this  siLuatiun.  « 

In  this  opemiiou  it  is  of  great  consequence,  so  far  as  the  after  utility  of  th# 
arm  is  concerned,  not  to  remove  more  of  the  bones  Icnjrthwisi.*  than  i«  nbsn* 
lately  necessiiary.     The  shaft  of  the  humerus,  for  instance,  should  never  W 
encroached    \\\yoii  ;    it  will   be  »juite  sufficient   to  limit  the  excision  to  thi 
articular  surface.     Should  any  ctirious  portions  of  bone  extend  beyond  this,  I 
think  it  is  better  to  scoop  them  out  with  tlie  gouge  than  to  remove  them  ill 
any  other  way*    The  excision  of  the  ulnu  and  mdrus  slionld  nut  l>e  carrie<l  soi 
low  ns  to  divide  the  insertions  of  the  hnichiwlis  anticus  and  bicepft.      After 
opening  the  articulation*  a  practical  <iue8Lion  of  considerable  importttnce  often 
arises  ;  viz*,  to  what  extent  the  resection  of  the  articular  ends  should  Ix*  carried* 
ff  they  l)e  all  diseast^d,  theiv  can  of  course  be  no  doubt  as  to  tfie  propriety  <if 
removing  the  ends  of  the  three  bones.     So,  also,  if  the  bumerns  and  ulna  Ul 
diseased,  the  hetid  of  the  radius  should  l>e  cut  olT  on  a  level  with  the  wotioi 
of  the  ulna*     But   the  important  point  i8»  whether^  in  the  event  of  only, 
bone  being  implicated,  by  disease  or  injury,  the  Surgeon  should  limit  hii 
to  the  excision  of  this  alone,  or  should  remove  the  otlier  two.     Formerly,  ii 
accordance  with  the  principle  of  conser\  ative  surgery,  that  diseased  or  injuria 
parts  alone  should  be  sacrificed,  I  liave  advocated  leaving  the  healthy  articolai 
ends,  and  only  Removing  that  which  was  distuianl  ;  but  increasing  experieno 
hus  convinced  me  that  the  practice  is  errcmeous,  and  that,  if  the  joint  be  anl] 
|uirtially  excised,  ankylosis,  or  return  of  the  disease  in  the  bones,  is  very  ap| 
to  ensue.     I  would  therefore  advise  that  in  all  cases,  the  whole  of  the  artictt^ 
lation  be  removed,  at  well  as  in  those  cases  in  which  o^Kration  is  re<]utivd  in 
consequence  of  comminuted  and  com[»ound  fnicture  of  c»uly  \n\v  of  the  bones  \ 
as,  for  instance,  when  the  lower  epipliysis  of  the  humerus*  or  the  upper  endw 
the   ulna  only*  is   the  seat  of  such  injury.     In  excision   of  the  elbow^H 
osseous  ankylosis*  a  piece  of  the  united  bones  about  an  inch  in  leugth  rmH 
be  sawn  out:  the  cuts  should  be  made  at  right  angles  to  the  shalu  of  ttJ 
bones,  and  the  piec%  removed  must  include  e<|ual  portions  of  hnmems  and  oi 
ulna.  1 

The  operation  by  (wo  iaterat  incMmft  hag  bwn  rec<unmende^l  by  Uuei^  •!» 
others.  The  ad\  antages  claimed  for  this  method  are  tlmt  it  saves  to  iOinJ 
extent  the  injury  to  the  triceps  involved  in  the  other  methods,  tlmt  it  pmridd 
better  dminage^  and  tlmt  the  scars  are  left  at  the  lateral  aspcti^  of  the  ^H 
joint  insicnd  of  behind.  The  inner  incision  shotdd  W'  tht<  shi»rter,  and  sli^^l 
1>e  made  firvt,  the  ulnar  nerve  being  turned  out  of  its  gniove  and  the  inierail 
lateral  ligament  of  the  joint  divided.  The  outer  incision  should  lie  of  com 
siderable  length,  and  should  pass  close  to  the  radial  border  of  the  olecriaoJ 
Uuetcr  a'conimendi'  that  the  external  laceml  ligament  ahould  be  diriiMjgM 
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the  bead  of  the  radius  removed  first.  The  lower  end  of  the  humerus  can 
then  be  dislocated  and  forced  out  at  the  external  wound,  or  sufficiently  exposed 
to  be  safely  sawn  with  a  narrow-bladed  saw  ;  after  which  the  olecranon  and 
the  upper  end  of  the  ulna  can  be  cleaned  with  the  elevator,  protruded  from 
tke  wound,  and  removed. 

In  all  methods  of  operating  it  is  generally  recommended  to  save  as  much  of 
the  perioeteam  as  possible.  Oilier  states  that  the  results  obtained  by  sub- 
periosteal resection  are  far  better  than  those  by  the  older  methods.  In 
practice  it  will  be  found  that,  in  excision  for  disease,  whether  the  knife  or 
the  periosteal  elevator  be  used,  if  the  rule  of  keeping  the  instrument  close  to 
the  bone  be  followed,  the  greater  part  of  the  periosteum  will  be  saved,  as  ita 
adbesioQ  is  always  loosened  by  the  inflammation.  In  primary  excisions  for 
injoiy,  on  the  other  hand,  the  gi*eatest  care  must  be  taken  to  save  the  peri- 
osteum, otherwise  a  fiail-like  joint  is  very  apt  to  result. 

In  many  cases  of  excision  of  the  elbow  no  vessels  require  ligature,  though 
there  may  be  free  general  oozing.  I  have  never  seen  troublesome  bleeding. 
After  the  operation  the  wound  may  be  closed  with  sutures  and  treated  accord- 
\vl%  to  the  rules  already  laid  down  (p.  37r>). 

Much  of  the  success  in  the  result  of  the  excision  of  this,  as  of  other  joints, 
will  depend  upon  the  care  and  attention  bestowed  on  the  after-treatment  of 
the  case.  The  object  of  the  treatment  is  to  obtain  a  strong  false  joint  possess- 
b|r  all  the  natural  movements  of  the  elbow.  In  order  to  do  this  a  somewhat 
different  course  of  treatment  must  be  adopted  in  diff'erent  cases.  In  all 
excisions  for  disease,  we  have  to  guard  aj^ainst  ankylosis  ;  undue  mobility  is 
Tery  rare,  and  I  have  never  seen  it.  In  primary  excisions  for  injury,  a  flail- 
Hke  joint  is  not  uncommon,  especially  if  much  bone  has  been  removed  and  the 
periosteum  not  preserved.  I  have  met  with  it  in  one  case — that  of  a  young 
woman,  the  lower  end  of  whose  humerus  was  completely  disorganized  and  the 
elbow-joint  opened  by  a  fall.  In  this  case  the  lower  epiphysis  of  the  humerus 
WM  excised,  together  with  the  articular  ends  of  the  ulna  and  radius.  A  good 
iccovery  took  place  ;  but,  although  every  care  was  taken  to  support  the  limb 
on  splints,  a  very  movable  joint  was  left.  In  excisions  for  disease,  or  for  the 
Kcondary  results  of  wounds,  we  may  in  most  cases  dispense  with  splints.  After 
the  operation,  the  limi)  may  he  laid  upon  a  pillow  nearly  in  the  extended  posi- 
tion. Some  of  the  Edinburgh  Surgeons  have  recommended  that  the  hmb 
•hould  be  placed  in  the  fully  extended  ])osition  with  a  very  gentle  weight 
extension  applied  to  the  wrist  to  prevent  the  bones  from  coming  in  actual 
contact  with  each  other.  This  treatment  has  been  tried  in  University  College 
H(«pital,  and  found  to  be  very  comfortable  to  the  patient.  At  the  end  of  a 
week  or  ten  days  passive  movement  must  be  commenced.  In  doing  this,  care 
nnst  be  taken  not  to  grind  the  bony  surfaces  against  each  other ;  gentle 
extension  must  be  maintained  while  the  angle  of  the  limb  is  altered.  At  first 
it  is  sD/ficient  merely  to  alter  the  position  of  the  limb,  letting  it  lie  in  the 
flexed  position  one  day  and  in  the  extended  the  next.  As  the  wound  heals  more 
extensive  movenjents  may  be  carried  out  daily.  Pronation  and  supination 
most  not  be  neglected,  and  in  carrying  out  these  movements  the  ulna  must  be 
held  steady  with  one  hand  while  tlie  radius  is  rotated  on  it  by  the  other  hand. 
The  pain  accompanying  ]>aHsive  movement  is  much  less  if  it  be  commenced 
earJy  than  if  it  be  delayed  till  fibrous  union  between  the  bones  has  taken 
place.    Splints  are  required  only  if  there  should  be  any  tendency  to  displace- 
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ment  iQimediatelj  after  opemtiou,  if  more  tlinu  the  usual  amount  of  Iw^tie  ha« 
been  removed,  or  if  there  should  l>e  any  tendeacy  to  excessive  looflencss  of  the 
new  joint  after  the  third  week.  The  patient  can  usually  leave  his  bed  at  the 
end  of  the  second  week,  and  the  arm  must  then  he  carried  in  a  sling.  It  i« 
deserving  of  notice  that  afler  arthrectouiy  of  tfie  elbow  Clntton  has  altogether 
abandoned  passive  movement,  keeping  the  joint  absolutely  fixed  during  the 
healing,  with  good  results. 

In  primary  excisions  for  injury,  a  properly-constructed  splint  is  frequently 
fecinired  for  some  weeks,  as  the  ttudericy  is  usually  towards  a  fiaiMike,  Hbroui 
union  rather  than  to  ankylosis.  A  splint  jointed  opp<:mite  the  elbow  will  be 
found  nseful  in  many  cases  so  as  to  allow  of  variation  of  position  when  neces- 
awy.  Pronation  and  supination  must  not  be  negle«*tetl,  and  must  he  made 
when  the  splint  is  removed,  as  no  apparatus  has  yet  been  iuventeid  which  will 
allow  of  these  movements  being  carried  out  in  a  normal  way  whilst  It  i» 
applied* 

By  the  above  mode  of  treatment  a  useful  false  joint  can  almost  always  be 
obtained.  In  two  oases  which  I  have  hu\  the  opportunity  of  dissecting,  ooe 
sixteen  months  and  tiic  other  two  years  and  a  half  after  the  ofjemtion,  it  wm 

found  that  the  ends  of  the  bonis 
were  rnjuidcd  and  firmly  hdd 
together  by  a  capsule  of  denie 
ligamentous  tissue.  In  this  way  a 
nufst  useful  limb  will  result^  haviiijr 
the  four  movements  uf  flexion,  ex- 
tension, protnitiou^  :ind  supination 
nearly  perfect,  with  hut  little  «le* 
formity,  as  may  be  seen  by  tht 
accompanying  cut  (Fig.  555), 
which  was  taken  nearly  two  yeare  after  operation  fmm  a  patient  of  mine. 
A  coachman,  whose  elbow-joint  I  excised,  wjis  able  to  drive,  to  lift  a  pail  of 
water,  and  to  do  all  the  duties  of  his  employment,  nearly  x%&  \s%t\\  m  if  the 
arm  liml  rutaiued  its  normal  condition. 

Should  there  be  any  danger  of  ankylosis,  the  patient  may  Im^  put  under 
chloroform  and  forcible  flexion  and  extension  employed  ;  after  which,  pamre 
motion  must  be  kept  up  daily.  If  this  fail  care  most  be  taken  that  th(t 
ankylosis  occurs  \n  u  Bexed  poaiiion.  ' 

Should  recurrence  of  disease  tiike  place,  resection  may  tvgaiu  be  reiujrted  U> 
with  suooeas.  In  one  case,  indeed,  which  had  been  unsuccessfully  (>iH*nited  on 
twice  by  other  Surgeons,  I  excised  the  bones  about  :he  elbow  for  the  third 
time  with  complete  success,  removing  a  considerable  portion — nearly  three 
inches — of  the  necrosed  .shafl  of  the  burnt' rus,  and  the  carious  upper  ends  of  tbe 
radius  and  ulna.  In  this  ca<«e,  which  wns  that  of  a  lK»y  about  fourteen  yoan 
of  age,  complete?  recovery  took  place.  He  liad  a  mt>st  ust^ful  arm,  rtgmining 
the  four  movements  of  the  joint,  pronation,  supination,  flexion,  and  extianaton. 
and  this  notwithstanding  hii4  being  of  a  most  strumous  habit.  Six  mantlift 
iffeer  the  excision  amputation  of  the  thigh  was  performed  for  difii^iie  of  lint 
femur,  and  he  eventually  died  at  the  end  of  two  and  a  half  yeart,  of  caries  oC 
the  spine. 

Aeanlta.— Excision  of  the  elbow-joint,  as  far  aa  life  is  concerned,  it  a  very 
iooociiful  operation.    The  result,  when  it  is  practiced  for  componad  fraottm 
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or  dislocation,  has  already  been  stated  in  Vol.  I.,  pp.  590  and  680.  When 
practised  for  disease  it  is  equally  satisfactory  ;  and  indeed  death  can  occnr 
oaly  from  some  accidental  complication,  such  as  may  follow  any  operation. 
I  hare  lost  only  one  patient  out  of  very  many  in  whom  I  have  excised 
the  elbow-joint.  The  principal  danger  after  this  operation  arises  from 
diffbse  suppuration  in  the  medullary  canal  of  the  humerus.  I  have  seen 
this  happen  in  two  fatal  cases  in  the  practice  of  others,  pyaemia  developing 
in  both  instances ;  and  in  a  third,  in  which  the  patient  lost  his  life,  it  is 
probable  that  death,  which  was  attributed  to  pneumonia,  occurred  from  the 
same  cause. 


DISXABXB    OF    TH3C    RADIUS    AND    ULNA. 

The  various  inflammatory  diseases  to  which  bones  are  liable  occasionally 
affect  the  radius  and  ulna.  Syphilitic  nodes  are  sometimes  met  with  on  the 
sabcutaneoas  border  of  the  ulna,  and  extensive  tuberculous  caries  of  either 
bone  may  occur.    Acute  necrosis  is  much  less  common  than  in  the  humerus. 


Fiff.  650.— Ann  from  which  Radius  lias  been  reniovetl. 


Fig.  557.— The  Radiua  after  Removal. 

Sireoma  of  these  bones  is  rare  ;  when  central  it  generally  involves  the  lower 
«d.  When  the  disease  is  subperiosteal,  amputation  should  be  performed 
Anmgh  the  elbow-joint  or  in  the  lower  third  of  the  arm,  but  in  the  treatment 
of  a  central  tumour  resection  of  the  affected  portion  of  the  bone  may  be 
pnctised.  In  a  case  of  myeloid  sarcoma  of  the  radius  which  had  become 
rfherent  to  the  ulna,  Morris  successfully  performed  partial  resection  of  both 
Uwes,  the  radius  being  divided  below  the  insertion  of  the  supinator  brevis ;  a 
'wy  useful  limb  resulted. 

Complete  excision  of  one  or  other  of  the  bones  of  the  forearm  has  occa- 

nooally  been  practised  with  advantage,  leaving  a  sufficiently  useful  limb  with 

good  power  in  the  hand.     Carnochan  of  New  York  and  Jones  of  Jersey  have 

•oocearfully  excised  the  whole  ulna.     In  a  case  recorded  by  Weist  (U.S.), 

iMtriy  the  whole  ulna  was  removed  on  account  of  a  gunshot  wound.    Care  was 

token  to  preserve  as  much  as  possible  of  the  periosteum  ;  and  reproduction  of 

the  bone,  forming  a  very  useful  limb,  had  taken  place  at  the  end  of  a  year. 

Butts  of  Virginia  bus  removed  the  whole  radius.     In  a  woman  who  was  under 

my  care  about  twenty  years  ago,  I  also  successfully  resected  the  whole  radius, 

with  the  exception  of  its  articular  head,  which  was  sound  (Fig.  557)  ;  and  a 
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useful  arm,  of  which  the  aunexed  figure  is  a  good  representation,  was  t 
(Fig.  556).  After  a  time  the  hand  gradually  inclines  towards  the  radial  n 
of  the  arm  ;  but,  although  the  articulation  between  it  and  the  forearm  is  b« 
slender  one  through  the  medium  of  the  ulna,  a  very  useful  member  will  bek 
These  operations  do  not  require  any  specific  rules  for  their  performance ;  1 
bone  is  exposed  by  a  long  incision  in  the  direction  of,  and  made  by  slitting  i 
the  sinuses  that  burrow  amongst  the  muscles,  and  is  then  carefully  diased 
out  from  the  parts  amongst  which  it  lies  ;  especial  care  being  taken  to  presei 
the  periosteum  and  any  new  bony  deposits  that  may  already  have  been  form 
In  one  case  in  which  the  elbow-joint  was  involved,  and  the  radius  diseii 
instead  of  amputating  the  limb  I  obtained  an  excellent  Tesult  by  excisioii 
the  articulation  as  well  as  of  the  affected  bone.  The  patient,  a  builder  ab 
thirty  years  of  age,  was  able,  four  years  after  the  operation,  to  use  his  hi 
not  only  for  all  the  ordinary  purposes  of  life,  but  also  in  his  trade. 

The  Olecranon  has  been  successfully  removed  in  some  instances ;  for  ( 
ease  by  Birkett  of  Guy's  Hospital ;  and  on  account  of  non-union  after  fnict 
by  Newman  of  Stamford.    In  each  case  a  useful  arm  was  retained. 


DIB3CAB3CB    OF    THS    WRIBT-JOIXIT. 

Tubercnlons  disease  of  the  wrist  is  more  common  in  adults  thsn 
children.  Watson  Cheyne  believes  that  the  disease  is  often  primarily  syno^ 
and  that  when  it  commences  as  an  osseous  deposit,  this  is  usually  in  the  lo 
end  of  the  radius  or  in  the  base  of  one  of  the  metacarpal  bones,  especially 
second  and  third.  Although  the  disease  rarely  begins  in  the  carpus,  thi 
usually  secondarily  affected  through  its  synovial  cavities.  It  is  an  import 
fact  that  in  tuberculous  disease  of  the  wrist  the  surrounding  tendon  shei 
may  become  extensively  affected,  whilst  in  other  cases  the  primary  di« 
seems  to  be  a  tuberculous  teno-synovitis,  the  joint  being  involved  seconda 
In  some  instances  also  the  joint  disease  has  followed  chronic  effusion  into 
sheath  of  the  flexor  tendons,  the  so-called  "  compound  ganglion.''  In  tl 
cases  the  distended  sheath  has  contained  melon-seed  bodies,  a  condition  wl 
is  itself  in  all  probability  often  tuberculous. 

In  cases  of  tuberculous  disease  of  the  wrist  requiring  operative  interfer 
excision  has  given  good  results  in  adults.  In  children,  as  we  have  seen, 
disease  is  rare  and  should  be  treated  as  far  as  possible  by  partial  operaii 
Amputation  will  sometimes  be  found  necessary  when  the  disease  is  very  es 
sive  or  when  recurrence  has  occurred  after  excision. 

Excision  of  the  Wrist  formerly  found  less  favour  with  Snrgeous 
the  removal  of  other  joints.  The  objections  raised  to  it  were,  first,  thi 
caries  of  the  carpus  the  disease  very  often  extends  rapidly,  with  great  co 
tutional  disturbance,  to  all  the  small  bones  that  enter  into  its  formatiuo, 
consequently  partial  operations  rarely  succeeded  in  curing  the  disease ; 
secondly,  that  owing  to  the  superficial  character  of  the  articulation.  an< 
close  connexion  with  the  fiexor  and  extensor  tendons,  methodical  opi'nii 
by  the  older  methods  were  almost  invariably  followed  by  a  stiff  and  useless  li 
Further  experience  has,  however,  shown  that  complete  excision  of  the  ci 
with  the  lower  ends  of  the  bones  of  the  forearm,  and  the  bases  of  the  n 
carpal  bones,  may  in  suitable  cases  be  undertaken  with  a  good  prosp€« 
preserving  a  useful  hand.     I  had  a  case  in  1858,  in  the  person  of  a  middle- 
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in  whom  the  whole  carpus  and  a  portion  of  the  bases  of  the  metacarpal 

were  removed,  and  who  recovered  with  a  very  useful  hand,  with  some 
r  of  flexing  and  extending  the  wrist,  and  with  very  considerable  mobility 
5  fingers.    To  Lister,  and  to  West  of  Birmingham,  however,  is  due  the 

of  proving  the  practicability  of  the  operation.  The  mode  of  operating 
ied  by  the  former  of  these  Surgeons  will  be  described  here.  But  before 
g  the  details  of  this  operation,  it  may  be  well  to  mention  the  principles 
lich  it  is  foanded.  On  looking  at  the  movements  of  the  wrist-joint,  it  will 
m  that  they  are  somewhat  limited  in  extent,  so  that  if  tolerably  firm 
IS  ankylosis  can  be  obtained  between  the  lower  ends  of  the  radius  and  uhia 
he  upper  ends  of  the  metacarpal  bones,  the  normal  amount  of  movement 
kintained.  Should  these  movements  be  lost  or  should  the  union  be  so  loose 
necessitate  the  application  of  a  rigid  apparatus  to  support  the  wrist,  the 

may  still  be  perfectly  useful,  the  lost  movement  of  the  wrist  being  supple- 
ed  by  those  of  flexion  and  extension  at  the  elbow.  But  the  hand  cannot 
ftful  if  the  flexion  and  extension  of  the  fingers  be  seriously  interfered  with, 
essential  principle  of  Lister's  operation  is  to  preserve  uninjured  all  the 
ans  concerned  in  the  movements  of  the  thumb  and  fingers.  If  we  look 
le  tendons  that  surround  the  wrist,  we  shall  find  them  divisible  into  five 
ps:  L  Those  special  to  the  thumb;  2.  The  extensors  of  the  fingers; 
he  flexors  of  the  fingers ;  4  and  5.  The  extensors  and  the  flexors  of  the 
:.  Now  the  incisions  are  so  planned  as  to  save  the  whole  of  the  first  three 
ps,  and  to  divide  only  the  tendons  of  the  wrist  proper,  and  these  are  cut  so 

to  their  insertions  that  as  a  rule  they  form  new  attachments  and  resume 
•  functions  as  recovery  takes  place. 

ister's  Operation. — From  the  result  of  two  cases  of  severe  injury  to  the 
i-joint,  which  recovered  with  useful  hands.  Lister  was  led  to  the  conclu- 
that,  with  proper  after-treatment,  the  tendons  about  the  wrist  might  be 

freely  handled  without  permanent  stifi'ness  resulting.  At  the  same 
,  he  hoped  by  removing  the  whole  of  the  cartilaginous  surfaces  to  be  able 
revent  recurrence  of  the  disease — which  is  the  common  ending  of  cases  of 
ial  excision  of  the  wrist-joint  for  caries  of  the  carpus.  At  the  time  when 
mblished  his  papers,  he  had  performed  the  operation  of  excision  of  the 
t  fifteen  times.    The  method  of  operating  was  essentially  the  same  in 

various  small  details  being  altered  as  experience  suggested.  The  opera- 
,  as  he  now  performs  it,  is  done  as  follows.  Esmarch's  bandage  and 
niquet  should  be  applied,  as  without  them  the  oozing  of  blood  interferes 
nderably  with  the  operation.  Any  adhesions  of  the  tendons  then  existing 
It  be  forcibly  broken  down  by  moving  the  joints.  An  incision  is  now  made 
om  about  the  middle  of  the  dorsal  aspect  of  the  radius,  on  a  level  with  the 
oid  process,  downwards  and  outwards  towards  the  inner  side  of  the 
tacarpo-phalangeal  articulation  of  the  thumb  ;  but,  on  reaching  the  line  of 
5  radial  border  of  the  metacarpal  bone  of  the  index  finger,  it  is  carried  down- 
ida  longitudinally  for  half  the  length  of  that  bone.*'  This  incision  should 
Binence  in  the  angle  formed  by  the  tendons  of  the  common  extensor  of  the 
igen  and  the  extensor  longus  poUicis,  and  the  upper  part  should  run  parallel 
\  the  latter  tendon,  but  without  injuring  it.  The  tendon  of  the  extensor 
■tpi  radialis  brevier  will  be  cut,  but  that  of  the  longior  will  escape  for  the 
pKat,  and  the  angle  formed  by  the  two  parts  of  the  incision  should  be  close 
pthe  inner  nde  of  its  insertion.    If  the  first  part  of  the  incision  be  carried 
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Qsefiil  arm,  of  which  the  imnex^d  figure  \^  a  good  representation,  wns  lef 
(Pig.  556).  After  u  time  the  hand  gradually  inch'nes  towards  the  radial  sid^ 
of  the  arm  ;  bat,  althongh  the  artteiilation  between  it  and  the  fon?arm  is  hut  i 
slender  one  through  the  medium  of  the  iihia,  a  very  useful  member  will  hf^  left. 
These  operations  do  not  require  any  sjiecitic  rules  for  their  perfornmnc** :  th« 
bone  is  exposed  hy  a  long  ineision  in  the  direction  o\\  and  made  by  slitting  up 
the  sinuses  that  burrow  amongst  the  muscles,  and  is  then  carefully  diasectei 
out  from  the  part«  amongst  which  it  lies  ;  especial  care  being  taken  to  prcserw 
the  periostenm  and  any  new  bony  ck'jtositi?  that  may  already  have  been  formc" 
In  one  case  in  which  the  ellKiw-joint  was  involved,  and  the  radmH  di 
in.^tead  of  amputating  the  limb  I  obtained  an  excellent  result  by  excisi^ 
the  articulation  as  well  tis  i»f  the  affected  bone.  The  patient,  a  builder  alMittl 
thirty  yeara  of  age,  was  able ,  four  years  aftei'  the  operation,  to  use  his  ban* 
not  only  for  all  the  ordinary  purposes  of  life,  but  also  in  his  trade. 

The  Olecranon  has  been  successfully  removed  in  some  instances  ;  U 
ease  by  liirkett  of  Guy's  Hospital ;  and  on  account  of  non-union  after  fi 
Newman  of  Stamford.     In  each  case  a  useful  arm  was  retained. 


disilalBibs   of   tbjs    WBlBT^OmT. 


Tuberculous  disease  of  the  wrist  is  more  common  in  adults  tiian  i 
children.  Watson  Cheyne  believen  that  the  dii^ase  is  often  primarily  8yno\  i 
and  that  when  it  commences  as  an  osseous  depc»sit,  this  is  usually  in  the  low 
end  of  the  radius  or  in  the  base  of  one  of  the  metacaq>ul  bones,  especially  tb( 
second  and  thirtl.  Although  the  rlisense  nirely  begins  in  the  carpus,  thia  i 
usually  secondarily  affected  through  its  synovial  cavities.  It  \^  an  innioi 
fact  that  in  tuVjcreulous  disease  of  the  wrist  the  surrounding  tendon  shiNltk 
may  become  extensively  affected*  whilst  in  other  cases  the  primary  dii 
seems  to  be  a  tuberculous  teno-.^ynovitis,  the  joint  l>eing  involved  secondaril] 
In  some  instiuices  also  the  joint  disease  has  followed  chronic  eff\ision  into  tl 
sheath  of  the  flexor  tendons,  the  so-etiUed  **  compound  gangliim/'  In  tli 
cases  the  digtended  sheath  has  c(uitained  melon-seed  bodies,  a  condition  whh 
is  Itself  in  all  probability  often  tuberculous. 

In  cases  of  tuberculous  disease  of  the  wrist  requiring  operative  int€rfi5ntD( 
excision  has  given  go<:»(l  results  in  adults.     In  children,  as  we  hare 
disease  is  rare  and  should  Ije  treated!  as  far  as  possible  by  partial  o| 
Amputation  will  sometimes  bo  found  neccfesary  when  the  disease  is  very  c; 
sive  c»r  when  recurrence  has  occurred  after  excision. 

Excision  of  the  Wrist  fcjrmerly  found  less  favour  with  Surgeoni 
the  removal  of  ut her  J oinL*.     The  objet^tioiw  raised  to  it  were,  first*  tbi 
caries  of  the  cjirpus  the  dist^ast^  very  olYen  extends  ntpidly,  with  gremi 
tutionnl  disturbance*  to  all  the  small  bones  that  enter  into  its  formatii 
consecjuently  partial  operations  rarely  stioceeded  in  curing  tlie  di 
secondly,  that  owing  to  the  superflrial  character  of  the  articulation,  and  il 
(1  riexion  with  the  flexor  and  t-xtensor  tendons,  method icid  opexalii 

I '  l*jr  methods  were  almost  invariably  followe<l  by  a  stiff  and  useless 

Further  experience  baa,  however,  shown  that  complete  excision  of  the 
with  the  lower  ends  of  the  hotter  of  tlie  fi»rearnu  and  the  bases  uf  cbe  tni 
carpal  bones,  may  in  suitable  cases  Ik^  undertaken  with  a  good  prospect 
imserf  titg  a  useful  band*     1  had  a  casr:  in  1M58,  in  the  person  of  a  middli 
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man  in  whom  the  whole  carpus  and  a  portion  of  the  bases  of  the  metacarpal 
bones  were  removed,  and  who  recovered  with  a  very  useful  hand,  with  some 
power  of  flexing  and  extending  the  wrist,  and  with  very  considerable  mobility 
of  the  fingers.  To  Lister,  and  to  West  of  Birmingham,  however,  is  due  the 
merit  of  proving  the  practicability  of  the  operation.  The  mode  of  operating 
planned  by  the  former  of  these  Surgeons  will  be  described  here.  But  before 
gliving  the  details  of  this  operation,  it  may  be  well  to  mention  the  principles 
on  which  it  is  founded.  On  looking  at  the  movements  of  the  wrist-joint,  it  will 
be  seen  that  they  are  somewhat  limited  in  extent,  so  that  if  tolerably  firm 
fibroas  ankylosis  can  be  obtained  between  the  lower  ends  of  the  radius  and  ulna 
tod  the  upper  ends  of  the  metacarpal  bones,  the  normal  amount  of  movement 
is  maintained.  Should  these  movements  be  lost  or  should  the  union  be  so  loose 
as  to  necessitate  the  application  of  a  rigid  apparatus  to  support  the  wrist,  the 
hand  may  still  be  perfectly  useful,  the  lost  movement  of  the  wrist  being  supple- 
mented by  those  of  fiexion  and  extension  at  the  elbow.  But  the  hand  cannot 
be  useful  if  the  flexion  and  extension  of  the  fingers  be  seriously  interfered  with. 
The  essential  principle  of  Lister's  operation  is  to  preserve  uninjured  all  the 
tendons  concerned  in  the  movements  of  the  thumb  and  fingers.  If  we  look 
at  the  tendons  that  surround  the  wrist,  we  shall  find  them  divisible  into  five 
groups:  L  Those  special  to  the  thumb;  2.  The  extensors  of  the  fingers; 
8.  The  flexors  of  the  fingers ;  4  and  5.  The  extensors  and  the  flexors  of  the 
wriat.  Now  the  incisions  are  so  planned  as  to  save  the  whole  of  the  first  three 
groups,  and  to  divide  only  the  tendons  of  the  wrist  proper,  and  these  are  cut  so 
close  to  their  insertions  that  as  a  rule  they  form  new  attachments  and  resume 
their  functions  as  recovery  takes  place. 

lister's  Operation. — From  the  result  of  two  cases  of  severe  injury  to  the 
triat-joint,  which  recovered  with  useful  hands,  Lister  was  led  to  the  conclu- 
•ion  that,  with  proper  after-treatment,  the  tendons  about  the  wrist  might  be 
very  freely  handled  without  permanent  stifi'ness  resulting.  At  the  same 
time,  he  hoped  by  removing  the  whole  of  the  cartilaginous  surfaces  to  be  able 
to  prevent  recurrence  of  the  disease — which  is  the  common  ending  of  cases  of 
partial  excision  of  the  wrist-joint  for  caries  of  the  carpus.  At  the  time  when 
be  poblished  his  papers,  he  had  performed  the  operation  of  excision  of  the 
wrist  fifteen  times.  The  method  of  operating  was  essentially  the  same  in 
all :  various  small  details  being  altered  as  experience  suggested.  The  opera- 
tion, as  he  now  performs  it,  is  done  as  follows.  Esmarch's  bandage  and 
tourniquet  should  be  applied,  as  without  them  the  oozing  of  blood  interferes 
considerably  with  the  operation.  Any  adhesions  of  the  tendons  then  existing 
must  be  forcibly  broken  down  by  moving  the  joints.  An  incision  is  now  made 
"from  about  the  middle  of  the  dorsal  aspect  of  the  radius,  on  a  level  with  the 
itrloid  process,  downwards  and  outwards  towards  the  inner  side  of  the 
meticarpo-phalangeal  articulation  of  the  thumb  ;  but,  on  reaching  the  line  of 
the  radial  border  of  the  metacarpal  bone  of  the  index  finger,  it  is  carried  down- 
vards  longitudinally  for  half  the  length  of  that  bone.*'  This  incision  should 
eommence  in  the  angle  formed  by  the  tendons  of  the  common  extensor  of  the 
fingers  and  the  extensor  longus  pollicis,  and  the  upper  part  should  nm  parallel 
to  the  latter  tendon,  but  without  injuring  it.  The  tendon  of  the  extensor 
oupi  radialis  hrevior  will  be  cut,  but  that  of  the  longior  will  escape  for  the 
pf»ent,  and  the  angle  formed  by  the  two  parts  of  the  incision  should  be  close 
to  the  inner  side  of  its  insertion.    If  the  first  part  of  the  incision  be  carried 
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too  far,  there  i»  diiii*?er  of  wounding  the  radial  artery.     The  soft  parte  ure  then  j 
to  l)e  separated  caref^iUj  from  the  bones  on  the  mdial  side  of  the  incis^iont  tl»f>  I 
tendon  of  the  extensor  earpi  radialig  lon^'or  being  now  rut  m  dow'  U>  iU 
insertion  as  possible.     The  tendon  of  the  extensor  lon^is  pollicis  and  tho 
mdial  arterjr  are  to  be  push  id  outwards  out  of  the  w*ay.     The  trapezium  mnst 
then  be  separated  from  the  reg^t  of  the  carpus  by  cutting  in  the  longitodinal 
jmrt  of  the  incision  with  the  bone-forceps.    The  soft  parts  on  the  uhiur  side  of 
the  radial  incision  are  now  to  be  dissected  up  as  far  as  cat*  c*»nveiuently  Iml 
done,  the  remainder  being  raisc^d  frtim  the  ulnar  incision.     Wliile  this  is  Wnj^  j 
done,  the  tendons  niui^t  he  relaxed  by  extending  the  joint.     The  f  -  'i  i»  1 

not  to   be  removed  yet,  as  any  attempt  to  dissect  it  out  befoiv  i  the 

rest  of  the  caipus  would  endanger  the  radial  artery  and  the  tendon  of  the  iiexor  | 
carpi  radialis.     The  ulnnr  iiieis^ion  is  next  to  be  made.     It  inui^t  i>c  a  fre« 


Wg»  ftAf,— Ola^mm  of  WO*L     A.    I>«i* 

hiirrAcv  of  Ultui  ov«r  whlnh  lU(l(ii»  niovca, 
( LUtf  r. ) 


incision,  commencing  at  least  two  inches  abi>ve  the  end  of  the  ulna  and 
immediately  to  the  palmar  asfject  of  the  bone,  and  being  carried  dlrceilT 
downwards  between  the  flexor  rarpi  ulnaris  and  the  ulna,  and  then  straight  on 
aa  far  as  the  middle  of  tlic  palmar  aspect  of  tha  fifth  metacarpal  bone,  T}>« 
tendons  and  *oft  part«  on  the  doi>ium  of  the  irarpus  are  now  U>  lie  completely 
raised.  In  dojtig  this  the  tendons  mast  be  relaxed,  and  they  are  to  be  raijiod  aa 
liitte  as  posrible  from  the  radios  or  metacarpus.  The  extensor  carpi  ulnaris  is 
to  lje  cut  as  near  its  inseertion  as  possible,  and  tla*  di>r»ttl  and  internal  lateral 
ligaments  may  now  Imj  divided.  Then  the  soft  jmrts  ar<j  to  l>e  mii«e<J  from  tba 
fialmar  aHjK.HC  Thr  knife  must  be  carrie<l  close  to  the  nlna,  *u>  as  not  fa 
wound  the  artery  and  nerve.  The  pisiform  bone  is  to  t)e  «ie|mr»ted  and  left 
attached  to  the  tendon  of  the  flexor  carpi  ubaria,  which  is  not  to  be  cuL  The 
flexor  t^^ndons  are  to  be  miMnl  fn.»m  the  metacarpal  bonca,  but  in  doing  ttiia 
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the  hook  of  the  nuciform  bone  must  be  clipped  off  with  the  bone-forceps,  and 
eve  mnst  be  taken  not  to  cut  below  the  bases  of  the  metacarpal  bones,  for 
fetr  of  wounding  the  deep  palmar  arch.  The  tendons  must  be  relaxed  during 
this  part  of  the  operation  by  flexing  the  wrist.  The  bone-forceps  may  now 
be  introduced,  first  between  the  carpus  and  radius,  and  then  between  the 
orpos  and  metacarpus  ;  by  this  means  the  whole  of  the  carpal  bones  (except 
the  trapezium  and  the  pisiform  bone)  are  separated  from  their  connexions,  and 
may  be  extnicted  in  one  mass  with  a  large  pair  of  sequestrum-forceps,  any 
bands  which  retain  them  being  touched  with  the  knife. 

The  ends  of  the  radius  and  ulna  may  now  easily  be  protruded  from  the 
aloar  wound.     If  on  examination  they  be  found  only  slightly  diseased,  the 
aloa  may  be  sawn  obliquely  so  as  to  remove  only  its  articular  surface  and  to 
leave  almost  the  whole  of  the  styloid  process.    A  thin  slice  may  be  taken  off 
the  end  of  the  radius,  so  as  to  remove  only  the  cartilaginous  surface  ;  and  its 
tfticalar  surface  for  the  ulna  may  be  cut  away  longitudinally  with  the  bone- 
forceps  or  a  chisel.     By  leaving  the  ulna  as  long  as  possible  and  by  saving  the 
styloid  process,  the  tendency  to  displacement  of  the  hand  to  the  ulnar  side  is 
somewhat  counteracted.     If  the  bones  be  extensively  diseased,  the  gouge  and 
bone-pliers  must  be  used  freely.    The  next  step  is  expose  the  bases  of  the 
metacarpal  bones,  and  to  treat  them  in  the  same  way  as  the  radius  and  ulna, 
nving  as  much  bone  as  possible,  but  removing  all  cartilaginous  surfaces  with 
a  narrow-bladed  saw.    The  second  and  third  are  most  easily  protruded  from 
the  radial,  and  the  fourth  and  fifth  from  the  ulnar,  wound.     The  trapezium 
may  then  be  dissected  out,  being  held  in  a  strong  pair  of  forceps.    In  doing 
this  care  must  be  taken,  first,  not  to  wound  the  radial  artery,  which  is  in  close 
relation  with  its  outor  side ;  and,  secondly,  not  to  cut  the  tendon  of  the  flexor 
carpi  radialis,  which  lies  in  its  groove.     When  the  trapezium  is  removed,  the 
base  of  the  metacarpal  bone  of  the  thumb  may  be  pushed  up  and  cut  off  with 
the  bone-forceps  or  a  small  saw.    It  is  better  to  remove  it,  as  it  may  suffer  from 
lecarrence  of  the  disease,  and  by  its  removal  the  thumb  is  reduced  in  length  to 
the  same  extent  as  the  fingers.    Lastly,  the  pisiform  bone  may  be  examined, 
and  either  removed  entirely,  or  its  cartilaginous  surface  cut  off,  as  the  case 
reqaires.     During  the  operation,  the  only  tendons  necessarily  divided  are  the 
extensors  of  the  wrist.    The  flexor  carpi  radialis  may  escape,  from  its  attach- 
ment beinjc  situated  low  on  the  bases  of  the  second  and  third  metacarpal  bones, 
and  the  flexor  ulnaris  is  left  attached  to  the  pisiform  bone.     All  the  extensors 
of  the  thumb  should  Ikj  uninjured.     All  the  tendons  necessarily  divided  must 
be  cat  as  long  2^  possible,  so  that  they  may  form  new  attachments  in  the  most 
advantageous  positions';  and,  in  raising  the  flexor  and  extensor  tendons,  they 
mast  be  disturbed  as  little  as  possible. 

After-treatment. — The  radial  wound  may  be  closely  united  with  sutures. 
The  ulnar  wound  may  be  closed  at  each  end,  but  the  middle  of  the  wound  is 
to  be  kept  open  by  means  of  an  india-rubber  drainage-tube  to  allow  free  exit 
of  discharge.  The  hand  is  to  be  placed  on  a  splint.  The  most  convenient 
is  a  simple  wooden  splint,  "  with  an  obtuse-angled  piece  of  thick  cork  "  stuck  on 
it  so  as  to  maintain  the  liand  in  a  state  of  semi-flexion,  with  the  wrist  slightly 
extende<l  (Fig.  500).  The  thumb  is  supported  by  a  Ijar  of  cork  stuck  on  the 
under  surface  so  as  to  project  at  the  side  (Fig.  561).  The  two  great  objects 
in  after-treatment  are  to  get  the  fingers  perfectly  movable  and  the  wrist  firm. 
For  these  purposes  passive  motion  must  be  commenced  as  early  as  the  second 
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day  in  the  fingers,  each  being  bent  and  extended  every  day  fully,  while  the 
wrist  is  kept  firmly  on  the  splint  and  disturbed  as  little  as  possible  daring  the 
treatment  of  the  fingers.  Special  care  must  be  taken  to  fiex  the  metacarpo- 
phalangeal articulations,  which  are  very  apt  to  remain  stifiT.  Pronation  and 
supination  must  not  be  too  long  neglected.  Passive  motion  must  be  maintained 
as  long  as  there  is  any  tendency  to  the  formation  of  adhesions  in  the  sheaths 
of  the  tendons.  As  the  hand  becomes  stronger,  the  part  of  the  splint  sup- 
porting the  fingers  may  be  cut  off.  The  patient  mast  continue  to  use  some 
support  as  long  as  he  feels  any  weakness  in  the  wrist.  There  is  often  some 
tendency  to  dropping  of  the  wrist  to  the  ulnar  side,  which  is  best  counteracted 
by  a  properly  constructed  gutta-percha  splint.  The  thumb  is  apt  to  be  drawn 
in  towards  the  index  finger  ;  this  must  be  prevented  by  a  thick  pad  of  lint 
kept  from  the  earliest  time  between  the  two. 

The  essential  points  are,  first,  exact  attention  to  all  the  details  of  the  opera- 
tion, and  next,  a  careful  and  patiently  conducted  after-treatment. 

Other  methods  of  excising  the  wrist  have  been  introduced  by  Oilier  and 


(in  8pliiit. 


Langenbeck,  the  former  by  means  of  two  dorsal  incisions,  the  latter  by  a  single 
dorsal  incision  along  the  outer  border  of  the  tendon  of  tlie  extensor  indicis. 

Results. — Since  Lister  described  his  method  of  operating,  excision  of  the 
wrist  for  disease  has  become  a  recognized  operation  of  Sui-gery,  and  has  been 
practised  successfully  by  West  (Ji\Q  cases),  Gillespie,  arid  many  other  Surgeons. 
In  military  surgery,  however,  according  to  the  statistics  of  the  American  war, 
the  results  of  the  operation  have  been  far  from  encouraging  in  regard  to  ilie 
amount  of  mobility  left  to  the  hand. 


CONBXRVATIVS     8UROKRT    OF    THX    HAND. 

In  the  removal  of  diseased  or  injured  portions  of  the  band,  it  is,  as  a  genera] 
rule,  of  the  greatest  importance  to  sacrifice  as  little  as  possible  of  the  liealthy 
or  uninjured  structures.  In  all  operations  on  the  hand,  indeed,  we  must  keep 
two  great  principles  in  view — the  preservation  of  the  utility  of  the  member, 
and  the   maintenance,  as  far  as  practicable,  of  its  symmetry.      Utility  is 
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necegsarily  the  primary  consideration  ;  but  if  a  part  be  not  useful,  it  may,  as 
in  the  case  of  the  head  of  the  middle  metacarpal  bone  in  amputation  of  the 
corrasponding  finger,  be  sacrificed  for  the  purpose  of  preserving  the  symmetry 
of  the  maimed  limb.  The  hand  is  the  organ  of  prehension  and  of  huch ;  and 
in  all  operations  performed  on  it  we  should  endeavour,  as  far  as  practicable,  to 
preserve  ite  efficiency  in  both  these  respects.  It  is  also  of  importance  to  bear 
in  mind  that  two  great  classes  of  actions  can  be  carried  out  by  the  hand — 
those  that  require  force,  and  those  that  require  delicacy  of  manipulation  rather 
than  strength.  By  a  surgical  operation  wo  may  sometimes  succeed  in  pre- 
eerviog  one,  though  we  are  compelled  to  sacrifice  the  other.  Thus,  by  partial 
excision,  we  may  leave  a  hand  that  would  enable  a  clerk  to  hold  his  pen, 
though  it  would  be  almost  useless  to  a  labourer  or  blacksmith. 

We  may  consider  the  hand  as  being  composed  of  two  constituents — the 

hind  proper,  and  the  Thumb ;  the  thumb  being  an  opponent  to  the  rest  of  the 

member,  without  which  its  utility  is  comparatively  limited.     Hence,  in  all 

ca.^  of  injury  or  disease  implicating  the  thumb,  every  effort  ought  to  be 

made  to  preserv^e  it.   Even  if  it  be  left  stiffened  and  incapable  of  flexion 

I       at  the  interphalangeal  joint,  it  will  be  a  most  useful  opponent  to  the  rest  of 

I       the  hand.    Should  it  be  found  necessary  to  shorten  it,  care  must  be  taken  that 

I       as  little  as  possible  is  removed  ;  a  portion  of  a  phalanx,  or  its  metacarpal  bone 

even,  is  of  essential  utility  in  giving  strength  and  breadth  to  the  grasp  of  the 

hand.    In  cases  of  disease,  a  very  useful  member  may  be  left  by  the  removal  of 

a  portion  or  the  whole  of  the  ungual  phalanx,  of  the  metacarpo-phalangeal 

articalation,  or  even  by  the  excision  of  the  metacarpal  bone,  the  phalanges 

being  left.    These  various  operations  are  easy  of  performance;  an  incision 

through  the  diseased  and  disorganised  soft  parts  will  expose  the  necrosed  bone 

or  carious  joint,  which  must  be  removed  by  cutting-pliers  or  a  narrow  saw. 

When  the  thumb  has  been  forced  back,  or  badly  lacerated  by  powder- 
flaik  or  gun-barrel  explosions,  it  may  often  be  saved  by  being  replaced  and 
maintained  in  position  on  a  splint,  with  some  form  of  antiseptic  dressing 
q»plied  to  it ;  and,  should  amputation  be  required,  it  must  be  done  in 
aooordance  with  the  rule  just  mentioned — of  saving  as  much  as  possible  of  the 
injured  part. 

In  the  conservative  surgery  of  the  Fingers  the  preservation  of  flexion  and 
extension  in  the  part  left  is  the  main  thing  to  be  aimed  at ;  a  rigid  stump  is 
ilways  in  the  way.  The  preservation  of  these  movements  becomes  more 
important  in  proportion  as  the  palm  is  approached.  It  is  of  greater  consequence 
that  the  proximal  phalanx,  which  carries  the  rest  with  it,  should  be  capable  of 
being  bent  into  the  palm,  than  that  the  distal  can  be  flexed  on  the  second.  If 
the  proximal  phalanx  can  be  bent  down,  a  veiy  small  degree  of  movement  in 
the  distal  one  will  be  sufficient  to  furnish  pliability  enough  in  the  finger  to 
make  it  a  useful  member  ;  but  if  the  proximal  one  be  stiffened,  no  amount  of 
mobility  in  the  distal  phalanx  can  make  it  useful. 

In  preserving  these  movements,  it  is  necessary  to  be  particularly  careful  of 
the  iheaths  of  the  tendons.  If  these  be  opened  or  injured,  it  will  generally  be 
JboDd  either  that  the  tendon  sloughs,  or  that  it  becomes  adherent  to  its  sheath 
in  such  a  way  that  movement  is  lost,  or  greatly  impaired. 

The  only  phalanx  that  can  be  excised  with  advantage  is  the  distal  one.     It 
<tften  happens,  in  the  destructive  disorganization  which  results  from  whitlow, 
that  this  necroses ;  when,  instead  of  amputating  the  end  of  the  finger,  it  may 
roL.  n.  D  D 
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bo  removed  by  an  incisioti  on  its  palmar  aspect.    Disease  of  the  pbalan^ 
artimilations  ugually  leads  to  amputation  of  the  affected  finder.    The  roles  for 
performing  these  vanons  operations  have  already  been  laid  down  in  Vol,  L, 
pp,  ^^  p(  seq,,  to  which  I  must  iTter  tlie  reader. 

BeeectioQ  of  the  Uetacarpal  Bone,  either  of  the  thumb  or  index  finger, 
without  the  removal  of  the  corresponding  digit,  is  ocea«ioually  required,  more 
[*articularly  in  cases  of  injury  ;  it  may  readily  be  done  hy  making  a  lon^'itudinal 
intneion  over  the  don?al  aspect  of  the  bone  to  be  removed,  <!arefully  detaching 
it  from  surronndin^'^  purts  hy  keeping  the  edtre  of  the  knife  d<mi  aj^ainst  the 
boue»  avoiding  the  tendons,  and  then  either  disartioulating,  or  (what  is  pre- 
ferable) cutting  across  the  neck  of  the  carpal  end  of  the  bone^  turning  it  out, 
and  separating  it  from  any  distal  attachments  which  it  may  retain*  After  the 
removal  of  the  metacarywal  hone  of  the  index  linger  in  tliis  way,  but  little 
deformity  i-esults,  and  a  very  useful  hand  uiil  kt  left,  more  particularly  in 
childreUi  on  whom  I  have  more  than  once  practised  this  partial  resection  with 
success.  If  the  peric^steum  be  saved,  the  bone  may  be  to  some  extent  repro* 
duced*  but  in  order  to  obtain  this  result  it  is  necessary  to  keep  the  finger 
drawn  forwards  by  an  elastic  extending  apparatus,  to  prevent  the  lirst  phaUmx  ^ 
from  being  pulled  bftck  on  to  the  carpus  by  the  muscles  attached  to  it. 

TtrBERCT-LOUft  Dactylitis. — This  atTectiou,  which  is  often  sjHikcn  of  m 
"  strumous  dactylitis  "  and  constituted  one  condition  termed  Sinna  venhm 
by  the  older  writers,  usually  commences  as  a  tnlierculoiis  osteomyelitis  of  a 
metacaq)al    bone  or  phalanx.      It  is  very  common  in  young  children  and 
several  bones  are  often  affected.     It  is  characterized  by  a  gradually  increaaing 
fusiform  enlargement  of  the  affected  bone.    The  a*ljm"ent  joints  usually  escape 
and  in  many  cases  spontaneous  cure  occurs  with  a  shortened  but  ust^ful  finger,  i 
In  the  early  stj^es  the  treatment  should  consist  in  attention  to  the  generml  | 
health  and  the  administration  of  ood*1iver  oil ;   the  affected  finger  should  \m 
fixed  on  a  small  splint.     If  a  chronic  absc^^ss  form  this  must  be  opened,  and  I 
then  by  enlarging  the  tnic^k,  which  will  usually  lie  found  leading  into  the 
expanded  hone,  the  tuberculous  granulation  tissue  and  any  existing  sequestrum 
can  l>e  thoroughly  scrafjcd  out.     A  lasting  dressing  should  then  Ijc  applied 
and  in  the  majority  of  cases  a  good  result  will  follow.     Amputation  is  rantly 
neoettaty  anless  a  joint  is  involved. 
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CHAPTER    L. 


DISEASES  OF  THE  BONES  AND  JOINTS  OF  THE  LOWER 

EXTREMITY. 

Ix  this  chapter  are  considered  the  clinical  features  presented  by  the  various 
affections  of  the  important  bones  and  articulations  of  the  lower  limb,  and  the 
different  operative  procedures  required  in  their  treatment.     In  the  considera- 
tion of  this  subject  it  is  essential  to  bear  in  mind  that  the  object  of  all 
treatment  must  be  to  secure  a  good  basis  of  support,  of  sufficient  length  and 
stability.  The  conservative  operations  performed  diflTer  thus  in  some  important 
respects  from  those  that  are  practised  on  the  upper  extremity.     In  the  lattiT, 
the  preservation  of  the  hand,  even  though  in  a  mutilated  condition,  is  the 
object  at  which  the  Surgeon  aims  ;  and,  provided  this  be  attained,  it  matters 
oomparatively  little  how  much  the  arm  may  be  shortened  or  impaired  in  power. 
In  the  lower  extremity,  however,  strength,  length,  and  solidity  are  essential  to 
the  patient's  comfort  and  utility,  and  unless  these  can  be  secured,  his  interests 
are  better  served  by  the  removal  of  the  limb,  and  the  adaptation  of  some 
mrtificial  contrivance,  than  by  leaving  a  shortened,  wasted,  and  crippled 
member,  which  is  unable  to  support  the  weight  of  the  body. 

DIBXASX    OF    THX    BACRO-IIilAO    JOINT. 

IMseasa  of  the  Sacro-iliao  Joint  is  a  rare  affection.  Although  it  was 
mentioned  by  earlier  writers,  it  is  to  N61aton  that  we  are  indebted  for  the 
first  detailed  description  of  the  disease.  It  has  in  many  cases,  no  doubt,  been 
oonfoanded  with  some  of  the  varieties  of  disease  of  the  hip  or  spine.  Makins 
finds  that  of  1 622  cases  of  joint  disease  treated  in  St.  Thomas's  Hospital  during 
the  ten  years  1881  to  1890,  in  only  18  was  this  joint  affected,  whilst  the  hip 
was  diseased  in  GGO.  Barker  found  the  same  number  of  cases  in  a  similar 
period  at  University  College  Hospital.  The  disease  appears  to  be  most  com- 
monly met  with  in  young  adults,  and  I  have  myself  never  seen  it  in  young 
children.  In  Barker's  thirteen  cases  the  ages  varied  between  15  and  52,  the 
average  being  27  ;  whilst  of  Makins's  cases  two  were  between  5  and  10,  four 
between  10  and  20,  four  between  20  and  30,  one  between  30  and  40,  and  two 
between  40  and  50.  The  two  sexes  appear  to  be  about  equally  affected  :  thus 
tdding  57  cases  collected  by  Poore  of  New  York  to  those  above  mentioned  we 
hare  a  U»tal  of  88  cases — 41  males  and  42  females. 

Pathology. — Acute  destructive  inflammation  of  the  sacro-iliac  joint  is  said 
to  have  occurred  as  the  result  of  pyaemic  infection,  and  it  may  follow  the 
direct  invasion  of  the  joint  by  an  abscess  in  the  neighbourhood.  An  example 
of  this  form  of  disease  occurred  recently  in  University  College  Hospital. 
A  woman  died  of  pyaemia  on  the  thirty-seventh  day  after  parturition.  At  the 
poMU-morUm  examination  septic  phlebitis  of  the  vaginal  veins  and  the  internal 
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iliac  vein  was  found  on  the  right  side*  re«u!tinp:  from  a  small  laceration  of  the 
ujtper  part  of  \hv  vnginal  wall.  In  addition  t<*  this  there  was  au  ab«r«*«s 
butieath  the  periostemn  of  the  right  iliac  fogsa.  which  had  extended  inw^ards  to 
the  hollow  of  the  sacrum  and  into  the  right  saero-iliao  joint,  the  cartilage  of 
which  was  eroded. 
Ill  the  chronic  forms,  with  whioh  we  are  here  solely  concerned,  the  disease 

is  uridoubredly  tnhei*cnKiUfi  rn  nature. 
It  may  commence  primarily  in  the 
pelvic  bones,  in  the  articular  structures 
of  the  saero-iliac  junction,  or  between 
ti»e  hiteral  epiphysial  phite  of  the 
Bftcriim  and  the  bcKiy  of  the  l>*>ni% 
which  do  not  unite  till  the  twenty- fifth 
year.  The  annexed  drawings  (Figa. 
f)H2,  5»;:5),  taken  from  a  boy  who  died 
of  tetauuii  from  the  irritation  «»f  att 
issue,  six  weeks  after  the  commence* 
ment  of  digease  in  the  sacro-ilinc 
articulatiou»  show  erosion  of  the  cartilages  in  patclies*  The  next  drawinjj 
(Fig.  5G  1)»  taken  from  a  man  about  :io  yeai-s  of  age,  who  died  of  this  affectiou 
after  nearly  two  years  of  suffering,  siiows  the  disease  in  it8  \mt8i  atlvanced 
jttftge.  The  liones  were  bare  and  rough,  but  not  necrosed  ;  they  were 
completely  deprived  of  their  iticrnsting  cartilage.  There  was  no  deep  cnisinii 
of  them,  no  cavity,  no  sign  of  tul>erculou8  infiltration  ;   no  evidence,  in 

tiict,  of  primary  osaeotia  disease. 
The  ligamentous  stractoies  of  the 
articulations  wei-e  only  jmrtiallj 
destroyed.  The  inten^ssecjus  liga- 
ment espec^ially  was  io  a  aoand 
state  ;  it  had  preserved  to  a  greftt 
extent  its  firmness,  and  retjaired 
to  be  divided  with  the  scalpel  in 
order  to  exjmse  the  intcrr<»r  of  the 
joint  and  the  op|>osed  ooeoos 
surfucej*.  The  stnictures  that 
appeared  chiefly  to  have  sulfened 
wea*  Uie  synovial  and  nt'  ^  u* 
elements  of  the  joint.  Ti  i*il 

membrane  is  normally  but  tm- 
|>erftctly  developed  in  tlu*  sacro- 
iliac articulation,  but  it  probabljr 
undergoing  changes  analogous  to 
tlK>&e  which  take  place  in  tlir 
tobercnlous  disease  of  other 

T1k»  Symptoms  of  sacro-iliiic  disease  arrange  themselves  in  five  di.. 

grou|i6— vtx..  Pain,  Swellings  Lsmeness,  Alteration  in  the  Hhape  of  the  Limb» 
and  At>.sce*s.     I'hese  we  must  study  separately. 

].  Fain.— One  of  the  earliest  symptoms  is  a  sensation  of  parnfnl  wcakneia 
at  the  lower  part  of  the  back  and  sacrum,  increased  by  movements  of  the  bculy 
in  walking,  stooping,  or  even  in  standi ng|  giving  the  aens&tion  as  if  the  bodjr 


Fig.  561.— Sicrc^UUic  iTlMiiet  ninn*  ■dvanc^d. 
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were  falling  asoader.-  The  pain  is  increased  by  any  efifbrt  that  calls  the 
req)iratory  muscles  into  action,  snch  as  coughing,  sneezing,  or  laughing,  and 
is  greatly  aggravated  by  straining  at  stool.  As  the  disease  advances,  the  pain 
becomes  more  continuous,  and  of  a  gnawing  or  rheumatic  character.  Its 
intensity  varies  greatly :  in  some  instances  it  is  throughout  slight,  except  on 
movement ;  in  others  it  is  excruciating,  the  patient  shrieking  with  agony, 
and  being  unable  to  obtain  rest  in  any  position.  The  pain  in  the  gluteal  region 
may  in  some  cases  be  due  to  irritation  of  the  lumbo-sacral  cord,  which  lies  in 
close  contact  with  the  articulation.  The  pain  is  usually  confined  to  the 
gluteal  region  and  groin,  but  may  extend  down  the  thigh.  When  the  patient 
ifl  lying  on  his  back  or  side,  the  limb  on  the  affected  side  may  be  abducted 
or  addactedy  or  the  head  of  the  thigh-bone  may  be  pressed  up  against  the 
acetabulum,  without  any  increase  of  pain,  provided  the  pelvis  be  fixed  by  the 
preflBure  of  the  hands.  If  this  be  not  done,  considerable,  even  intolerable, 
pain  will  be  experienced  on  moving  the  limb.  So,  also,  if  the  Surgeon  seize 
the  sides  of  the  pelvis  in  his  hands,  and  move  them  to  and  fro,  or  press  them 
together  transversely,  or  separate  them  by  pressing  the  anterior  superior  spines 
aoonder,  pain  will  be  elicited,  the  affected  joint  being  then  influenced  by 
the  movement.  There  is  often  diffused  tenderness  on  pressure  over  the 
gluteal  r^ion  ;  but  this  is  less  about  the  hip-joint  than  in  coxalgia,  and 
gradually  increases  as  the  finger  is  pressed  backwards  upon  the  sacro-iliac 
articolation,  so  that  it  may  at  last  be  localized  in  a  small  spot. 

2.  Swelling. — A  puffy  swelling  may  be  perceptible  early  in  the  disease, 
over  the  affected  articulation.  It  assumes  a  somewhat  elongated  appearance 
from  above  downwards,  and  does  not  extend  to  any  distance  outwards  under 
the  gluteal  muscles,  nor  does  it  invade  the  natural  hollow  behind  the  trochanter. 
Ail  the  disease  advances,  and  suppuration  takes  place,  the  swelling  increases 
materially,  and  assumes  different  and  peculiar  characters. 

3.  Tiainenaaa  is  an  early  symptom.  The  patient  walks  insecurely  ;  has  a 
feeling  of  want  of  proper  support  to  the  body ;  leans  forward,  and  uses  a 
«ick.  He  puts  the  foot  of  the  affected  side  to  the  ground,  but  does  not  tread 
opon  it  so  firmly  as  upon  the  other  ;  he  cannot  stand  on  it,  or  twist  himself 
•oddenly  round.  As  the  disease  advances,  the  powers  of  support  and  progres- 
aon  diminish,  and  at  last  the  patient  becomes  unable  to  assume  the  erect 
poeition,  lying  in  bed  usually  on  the  sound  side. 

4.  Altfnrations  in  the  Shape  of  the  Kip  and  Length  of  the  Limb 
arc  early  and  marked  symptoms.  From  the  veiy  commencement  of  the 
dtaease,  the  limb  on  the  affected  side  will  seem  to  be  longer  than  the  sound 
one ;  the  tip  of  the  inner  malleolus  being  usually,  as  the  patient  lies  on  his 
back,  half  an  inch  below  the  level  of  the  same  point  of  bone  on  the  opposite 
tide.  But  on  close  examination,  it  will  be  found  that  the  measurement  from 
the  anterior  superior  spine  to  the  inner  malleolus  gives  the  same  result  on  both 
sides  :  hence  the  elongation  cannot  be  owing  to  any  change  that  has  taken 
place  in  the  bones  or  in  the  three  large  joints  of  the  lower  extremity,  but  must 
be  dependent  on  some  disturbing  cause  situated  beyond  the  anterior  superior 
•fnne  of  the  ilium.  On  closer  investigation,  this  point  of  bone  is  found 
to  be  at  a  lower  level,  and  at  the  same  time  more  prominent,  than  its  fellow 
on  the  opposite  side  :  the  displacement  is  thus  produced,  not  by  any  obliquity 
of  the  pelvis  consequent  on  a  twist  of  the  lumbar  spine,  as  in  hip-joint  disease, 
bat  by  the  tilting  forwards  and  rotation  downwards  of  the  whole  side  of  the 
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pelvis.  Tiie  swelling  of  the  affected  articiilation  not  only  pufilies  forwardi« 
but  rotates  dowuwai-ds,  the  anterior  and  superior  ix*rtion  of  the  ilium  ;  amd 
hence  the  anterior  superior  spine  is  not  only  at  a  lower  level,  but  is  alfio  more 
prominent  on  the  diseased  than  on  the  sound  side.  The  limh  itself  usuallj 
lies  straight,  and  i&  wasted  and  enfeebled. 

7k  Absceafi  occurs  (mlj  at  a  late  period  of  the  disease.  Hany  months,  a 
year  or  more,  may  elapse  before  sni>pu ration  is  fairly  established,  or,  at  all 
events,  before  the  formation  of  pus  is  so  abundarit  that  it  can  he  recogniwd 
as  an  absc-ess.  J  have  observed  abscess  in  connexion  with  this  disease  in  live 
situations — viz.,  over  the  articulation,  in  the  gluteal  and  in  the  lumbar  regions, 
within  the  pelvis,  and  in  connexion  with  the  rectum* 

The  tirst  indication  of  abscess  is  met  ivith  over  the  diseased  articulation. 
The  puffy  swelling,  which  is  there  p»erceptible  in  the  earlier  stages  of  the 
affection,  gradually  softens,  until  at  last  fluctuation  is  established  in  it.  From 
thi»  i>oint  it  may  spread  outwards  into  the  gluteal  region,  nearly  as  far  as,  but 
nt»t  enveloping,  the  trochanter  ;  or  it  may  take  another  course  and  strt*tch 
upwards,  forming  a  considerable  accumulation  in  the  loin,  upon  and  just 
above  the  crest  of  the  ilium.  These  fonns  of  sacro-iliac  abscess  are  ejrha- 
pelvic;  the  other  varieties  arc  inirapelvk.  The  latter  are  of  three  kinds. 
In  one  form  the  pus  passes  out  of  the  sciatic  notch,  and  under  the  great 
gluteal  muscle  ;  in  the  next  it  gravitates  downwards  into  the  tschio-rt'<^ 
fo«sa«  and  presents  by  the  side  of  the  rectum  j  and  in  the  third  variety  wfaicji 
I  liave  ol)6erve<l,  the  abscess  opens  into  the  gut,  abundant  discbarge  takes 
place  per  anum^nnd^  flatus  from  the  bowel  pussing  into  the  suppurating  cavity, 
a  tympanitic  abscess  results. 

The  BiagnosiB  of  sacro-iliac  disease  is  important,  and  not  always  ei«y. 
Tliere  are  five  distinct  affections  with  which  it  may  be  confounded — viz* 
neuralgia  of  the  hip,  sciatica,  spinal  disease,  disease  of  the  hip-joint,  and 
dis<:sse  of  the  pelvic  ^;ones♦ 

1.  Xeuralf/m  of  t/tr  hip  in  young  femalf^s  mny  readily  enough  be  confounded 
with  the  carlief  stages  of  sacru-iliac  disease.  But  the  widely  spread  and 
superficial  natnre  of  the  pain  which  is  not  limited  to  the  neighbouHuiod  of 
the  diseased  articulation,  the  cccexistence  of  the  hysterical  temjK*rtiment,  and 
the  sex  of  the  patient  render  the  true  nature  of  the  affection  sufficiently  cleu*. 
The  oltlitiuity  tif  the  |K.»lvis  which  occasionally  occurs  in  neuralgia  of  the  hip, 
and  causes  apparent  elongation  of  the  limb,  is  readily  removed  when  tliQ 
patient  lies  on  the  back  ;  whereas,  in  sacro-iliac  disease,  position  doe«  oot 
affect  the  displacement  of  the  limb  on  the  affected  side. 

^,  iSb^i/tVr/.^ln  this  affection,  the  a^  of  the  {mtient,  usually  more  advanced 
than  that  cif  the  sul>jc^ct8  of  sacro-iliac  «lisease  ;  the  seat  of  the  pain,  below  iJm 
iirticulation,  and  tt»  esiteut  down  the  huk  of  the  tinib,  the  tendemeas  btrin^ 
in  the  line  of  the  great  sciatic  nerve,  and  not  over  the  arUouktioo,  and  the 
fact  that  it  is  not  increased  by  pn*ssing  on  the  iliac  spines  ;  with  the  nbseoce 
of  defi>rmity,  will  enable  the  Surgeon  to  make  the  diagnosis. 

li.  From  »pinal  JUmur^   the  <Iiagiiosis   is   usually   fh  easy:    for 

although  the  Kituatton  of  an  a Ijsccss  arising  fn>m  caries  <  *  itebne  may 

be  the  same  as  of  that  which  results  fix}m  sacro-iliac  disease,  yet  in  the  laat 
roajctrity  of  cases  of  caries  of  the  spine,  excurvation  of  tlie  \'ertebra5  hat 
become  |tr(»minently  marked  by  the  time  that  the  aljscess  has  ooqninHl  mi 
large  a  si^e  as  to  occupy  the  inferior  lumbar  or  gluleal  region?.     In  soma 
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instances,  however,  an  extensive  abscess  may  form  without  any  alteration  of 
the  nonnal  ontline  of  the  spine,  whilst  caries  affecting  the  hollow  of  the 
ttcmm  may  lead  to  the  formation  of  an  intrapelvic  abscess  exactly  agreeing  in 
sitiiation  with  those  due  to  sacro-iliac  disease.  In  the  case  of  disease  of  the 
ncrnm  the  presence  of  the  abscess  may  be  the  only  symptom;  and  whereas  in 
lumbar  caries  there  will  generally  be  found  more  or  less  fixation  of  the  part  with 
perfaapB  tenderness  on  percussion  over  the  aflfected  region,  yet  these  signs  also 
may  be  absent.  Under  these  circumstances  the  exclusion  of  sacro-iliac  disease 
will  depend  upon  the  absence  of  the  characteristic  symptoms  of  this  affection 
—pain,  swelling  over  the  joint,  and  displacement  of  the  side  of  the  pelvis  with 
ekmgation  of  the  limb  on  the  affected  side. 

4.  Disease  of  the  hip^oint  is  the  affection  most  easily  confounded  with 
ncro-iliac  disease,  and  that  from  which  it  is  of  most  importance  to  dis- 
tinguish it.  It  is  especially  from  that  variety  of  hip-disease  which  com- 
mences in  the  acetabulum,  primarily  involves*  the  pelvic  bones,  and  only 
•eooudariiy  implicates  the  joint,  that  it  is  difficult  to  distinguish  sacro-iliac 
disease;  and  the  importance  of  recognising  the  nature  of  the  case  is  great 
when  we  reflect  that  an  error  in  diagnosis  might  lead  to  the  performance  of  an 
onneoessary  operation  on  the  hip-joint.  The  diagnosis  may  be  made  by  atten- 
tion to  the  following  circumstances  : — 

a.  The  seat  of  pain  on  pressure  varies.  In  hip  disease  the  patient  suffers 
•eferely  when  pressure  is  made  deeply  in  the  hollow  behind  and  above 
the  trochanter,  or  against  the  anterior  part  of  the  hip-joint.  In  sacro- 
ilisc  disease,  little  or  no  pain  is  experienced  on  pressure  in  these  situations  ; 
hot  tenderness  is  elicited  by  pressing  upon  the  sacrum  and  along  the  lioe  of 
junction  between  that  bone  and  the  ilium,  behind  and  altogether  away  from 
the  hip. 

h.  The  movements  that  occasion  pain  are  different  in  the  two  diseases.  In 
hip  disease,  abduction  and  rotation  outwards,  and  pressure  of  the  head  of  the 
tUgh-bone  into  the  acetabulum,  aggravate  the  sufferings  of  the  patient.  In 
Mcro-iliac  disease  the  thigh  may  be  moved  in  all  directions,  abducted  or 
iddDcted,  rotated,  flexed,  or  extended,  whilst  the  patient  is  lying  on  his  back, 
witboat  any  increase  of  suffering,  provided  the  side  of  the  pelvis  be  fixed  by 
the  Soigeon.  Should  this  precaution  not  be  taken,  the  movement  impressed 
on  the  thigh  will  be  communicated  to  the  diseased  articulation,  and  will 
neoeBMirily  cause  pain. 

c.  The  signs  connected  with  the  alteration  in  the  length  of  the  limb  differ  in 
the  two  diseases.  In  hip  disease  there  may  be,  and  usually  is  in  the  advanced 
iti^es,  considerable  shortening.     This  never  occurs  in  sacro-iliac  disease. 

d.  The  alteration  of  the  level,  and  of  the  prominence  of  the  two  anterior 
nperior  spines,  in  sacro-iliac  disease,  may  be  confounded  with  that  arising  from 
the  obliquity  of  the  pelvis  usually  occurring  in  the  early  stages  of  coxalgia. 
Bttt  here  also  the  diagnosis  may  be  made  by  observing  that  the  displace- 
ment of  the  bone  in  sacro-iliac  disease  is  permanent,  and  is  not  influenced 
hf  position.  The  oblicjuity  of  the  pelvis  in  hip  disease,  giving  rise  to  apparent 
eloogation  of  the  limb,  is  de{)endeut  on  a  twist  in  the  lumbar  spine,  which 
may  be  rectified  by  placing  the  patient  on  his  back,  and  using  a  little  mani- 
pulation. The  alteration  in  the  level  of  the  two  ilia,  in  sacro-iliac  disease,  is 
not  modified  by  change  of  position,  or  by  any  movement  that  may  be  impressed 
19011  the  spine. 
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5.  DUeas^  of  tht^  pehnc  banes  may  of  cimrae  ccciir  independently  of  any  affec- 
tion of  the  sacro-iliae  articulation  ;  and,  when  so  occurring;,  it  most  commonly 
commences  at  a  distance  from  the  joint — the  crest  of  the  ilinm,  the  tnbenMity 
of  the  ischium,  or  the  acetabulum,  being  the  usual  seats  of  the  disease.  When 
it  occurs  in  the  first  of  these  two  situations,  the  i-esulting  abscess  seldom 
attains  a  very  large  size,  and  is  altogether  above  or  below  the  articulation, 
the  outhue  of  which  can  be  clearly  felt  and  is  unohscured  b^  swelling.  When 
the  absce.«sea  are  opened,  the  sinuses  that  result  will  lead  directly  down  to  the 
rongh  and  carious  bone,  examination  of  which  will  leave  uo  doubt  as  to  the 
nature  of  the  case.  In  these  cases,  also,  no  change  takes  place  in  the  length 
of  the  limb,  or  in  the  pjsition  of  the  side  of  the  ilium. 

When  the  acetabulum  ia  affected,  the  difficulty  of  diognoeis  may  he  greater, 
in  consequence  of  the  large  size  and  often  int rape! vie  nature  of  the  abaCKMBMi 
Bnt  here  the  same  circumstances  that  enable  the  Surgeon  to  make  a  diiiglions 
in  ordinary  hip  disease — viz;,  the  pain  in  movement  influencing  the  hrp-joiQt 
merely,  and  the  alteration  in  length  of  Hmb^  as  determined  on  meaanring  ifniiii 
the  anterior  superior  spines — wil!  prevent  his  falling  into  error  as  to  the  imc 
nature  of  thh  disease. 

In  doubtful  cases  of  intrapelvic  absceas  rectal  examination  may  be  useful. 

The  Prognosis  ^f  sncro-iliac  disease  is  more  unfavou ruble  than  thiit  of  tuber* 
cnlons  joint  atlVn^tiuns  in  general,  and  this  can  no  duubt  partly  be  accounted 
for  by  the  fact  that  it  tends  to  occur  in  adults,  and  further  that  the  anatomical 
relations  of  the  joint  render  thorough  operative  treatment  difficult.  The  more 
favourable  prognosis  when  the  disease  occurs  in  children  is  doubtless  jmrtly 
due,  as  Makins  suggests,  to  the  light  weight  of  the  trunk.  Of  recent  yenni 
considerable  success  has  followed  the  tnatment  of  sacro*ilrac  disease  upon  the 
same  principles  as  are  applied  to  tuberculous  joint  disease  elsewhere.  The 
prognosis  is  necessarily  much  better  if  the  formation  of  an  aliscess  can  be 
avoided.  I  have  seen  a  case  cured,  in  which,  from  the  history  of  the  symp- 
roms,  the  thickening  over  the  sacro^iliac  articulations,  and  the  permAneiii 
difiplaoement  of  the  »ide  of  the  pelvis,  there  was  every  reason  to  believe  thaft 
this  disease  had  existed. 

The  Treatment  must  juh  far  as  pissible  be  conducteti  on  the  same  general 
[irineiplts  as  are  adopted  in  tuberculous  diseases  of  other  joints  In  the  eariy 
stages  complete  rest  is  essential,  and  if  a  cure  be  fortunately  accomplished,  the 
patient  will  prcjbably  recover  with  a  limb  that,  timugli  weakened,  is  but  little 
impaiRHl  in  utility  ;  for  the  sacro-ilim*  junction  being  naturally  a  fixed  joint* 
it  matters  little  if,  in  the  adult,  it  become  ankylos**d  by  disease.  Lung  con- 
tinued rest  in  the  prone  position  ;  ttxing  the  pelvis,  hip^joint,  and  thigh  by 
means  of  a  large  leather  cap  and  splint,  or  a  plaster  of  Paris  batidag(%  which 
should  embrace  the  whole  of  the  limh  from  above  the  crest  of  the  ilium  to  the 
sole  of  the  foot ;  counter-irritation  ;  the  ailministration  of  cod-liver  oil,  iron, 
und  snital>le  tonics,  are  the  means  t<j  be  employed.  In  children  a  double 
Thomas's  splint  should  Ik?  applied  to  whicli  the  y>elvi»  may  be  fixed  bj  a 
phiater  of  Paris  bandage. 

If  an  abscess  forms  this  must  be  freely  opencnl  and  the  cavity  tliomiighlj 
scrnjied  and  flushed.  The  edges  of  the  incision  Wing  held  ipait,  oarefitl 
search  must  t>e  made  with  a  pt\>be  for  a  track  I     '  '     '      Dt,     If 

this  enter  it  directly  on  the  inner  side  of  the  jk  ine  the 

track  ahoald  be  enlarged  and  the  articnlatiun   thmtiughiy  scraped,  qiecjal 
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attention  being  given  to  any  pits  on  the  articular  sarfaces  which  may  contain 

soft  canons  bone  or  seqnestra.     In  some  cases  the  track  leading  to  the  joint 

frill  be  fonnd  to  pass  over  the  iliac  crest  or  through  the  great  sciatic  notch. 

Under  these  circumstances  the  seat  of  disease  can  best  be  reached,  and  any 

iDtrapelvic  collection  of  pus  drained,  by  trephining  the  ilium  over  the  position 

of  the  joint,  as  has  been  practised  by  Golding-Bird,  Mayo  Collier,  Makins, 

suid  others.     In  Golding-Bird's  case  a  psoas  abscess  connected  with  the  front 

of  the  joint  was  drained  and  the  patient  made  a  good  recovery.     In  Makins's 

case  •*  a  three-quarter  inch  trephine  was  applied  one  and  a  half  inches  before 

ADd  below  the  posterior  superior  spine  ; "  the  joint  was  scraped   and   the 

resulting  sinus  slowly  healed.     In  some  cases  the  Surgeon  may  completely 

cluK  the  wound,  but  if  the  disease  is  extensive  he  will  be  wise  to  insert  a 

dxainagc  tube.     Every  care  must  be  taken  to  prevent  decomposition,  for  the 

fiital  result,  which  was  at  one  time  almost  inevitable  in  these  cases,  oflen 

eosaed  from  hectic  and  albumeuoid  disease  due  to  an  imperfectly  drained  and 

ieptic  intrapelvic  abscess. 

DI8SA8S    OF    THX    PSLVIO    BONSS. 

This  most  commonly  occurs  in  association  with  disease  of  the  hip-joint  or 
more  rarely  of  the  sacro-iliac  articulation,  and  is  considered  with  those  affec- 
lions.  It  occasionally  happens,  however,  that  necrosis  of  some  part  of  the 
pelvis  may  result  from  acute  suppuration  beneath  the  periosteum,  or  from  the 
breaking  down  of  a  subperiosteal  gumma,  whilst  tuberculous  caries  sometimes 
oocors  independently  of  joint  disease.  Necrosis  is  especially  apt  to  occur 
in  the  crest  of  the  ilium  or  in  the  ischial  tuberosity.  The  sequestra  may 
be  extremely  slow  in  separation,  and  excision  of  considerable  portions  of  the 
pelvis  has  been  successfully  practised  in  such  cases. 

Caries  of  the  ilium  may  lead  to  complete  perforation  and  the  formation  of 
an  abscess  on  both  surfaces  of  the  bone.  Under  these  circumstances  the 
abecesB  on  the  dorsum  ilii  should  be  freely  opened,  and  by  scraping  away  the 
■oft  carious  bone  efficient  drainage  may  be  established  for  the  abscess  within. 

DISS  ASS     OF    THX    HIP-JOINT. 

No  subject  in  the  whole  range  of  practical  Surgery  has  received  more 
earefol  attention  than  that  of  the  various  diseases  of  the  hip-joint.  This  is 
mdily  understood  when  we  consider  the  many  variations  presented  by  the 
different  affections  ;  the  great  difficulty  which  is  often  encountered  in  making 
an  aocorate  diagnosis  ;  the  serious  danger  to  the  utility  of  the  limb,  if  not  to 
the  life  of  the  patient ;  and  the  many  important  questions  which  arise  in 
connexion  with  the  treatment  of  diseases  of  the  hip-joint.  It  is,  however, 
very  necessary  that  the  Surgeon  should  bear  in  mind  that  the  affections  of 
this  joint  are  pathologically  the  same  as  those  of  other  articulations,  and 
that  the  same  principles  must  guide  him  in  their  treatment. 

The  terms  "  Hip  Disease  "  and  "  Morbns  CoxaB,"  used  in  their  broadest 
sense,  have  no  pathological  significance,  whilst  any  painful  affection  of  the 
hip-joint  may  justly  be  called  "  Coxalgia."  It  has,  however,  become  cus- 
tomary to  apply  these  terms  more  or  less  exclusively  to  the  chronic  diseases  of 
tbe  joint  which  are  tuberculous  in  nature.     To  avoid  confusion  it  is  desirable 
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that  these  general  expressions  should,  as  far  as  possible,  l^e  avoided,  and  the 
different  aflections  accurately  named  according  to  tbcir  pathology, 

Synovitis  of  the  Hip  may  occur  as  the  result  of  injury  or  may  be 
rheumatic  in  nature.  It  is,  however,  not  common,  and  derivcisi  it^  chief 
importance  fn'«m  the  difficidty  in  some  cases  of  digtiuguiahin^  it  fnmi  the 
earliest  stages  of  tuberculous  disease.  The  thick  covering  of  muscla<^  which 
surrounds  the  hip-joint  renders  the  detection  of  slight  effusion  into  it 
imf»ossil>le,  and  thus  the  diagnosis  of  acute  synovitis  will  usually  be  bnaed 
up<3n  the  muscular  fixation  of  the  joint  and  the  pain  caused  by  the  slightest 
movement  The  ]K>Hition  assumed  l)y  the  limb  is  the  same  m  that  to  Ij© 
described  subsequently  in  early  tuberculous  di^'ase,  Jn  the  consideration  of 
the  subject  of  sjH^ntaneous  dislocations  (VoK  L,  p.  704),  referonce  baa  lieeii 
made  to  cases  in  which  acute  synovitis  of  the  hip  occurring  in  the  i^tirac 
of  an  atUick  of  acute  rheumatism  or  typhoid  fever,  hiw  cau^iTl  such 
extreme  distension  of  the  joint  as  to  lead  to  dish^cation  of  the  head  of  the 
femur  Rheumatoid  Arthritis  of  the  Dip  bt4S  already  lieen  connidered 
at  p,  S54,  whilst  Charcot^s  disease  as  it  occars  in  this  joint  rec|uirea  no 
special  description, 

AciTE  Ahthhitls  of  tub  Hip, — Acute  destructive  intiammation  nmy 
occur  in  the  hip  in  any  of  the  forms  whicli  have  already  been  descril>i?d  (ace 
p,  830  e/  seq,).  Thus  we  meet  with  an  infective  form,  which  may  oc4:ur  in 
cases  of  pyaemia,  and  with  which  must  be  included  that  ttomecinves  rt?saltiug 
from  puerperal  fever,  gonorrhoea^  or  one  of  the  acute  spwific  diseases,  sm*h  ai 
typhoid  fever.  Acute  suppuration  in  the  hip  may  n^sult  from  acute  necmsit 
of  the  upper  end  of  the  femur.  When  it  is  remembered  that  the  epiphysial 
line  between  the  head  and  the  neck  of  the  bone  is  altogether  within  the  hue 
of  attachment  of  the  ca(jsule^  it  is  easy  to  uudemtand  that  sufipurut  ion  coui* 
meuein£t  in  this  petition  will  readily  infect  the  joint  cavity.  In  a  case  of 
acute  suppuration  in  the  hip  recently  in  University  Collegti  Hospital  which 
jm»ve<l  fatal  from  pcricurditis»  it  was  found  ik^j^I  moriern  that  the  periosteum 
was  stripped  from  a  considerable  part  of  the  nock  of  the  femur  within  tJmi 
joint.  There  seemed  little  doubt  that  in  this  instance  the  primary  aOectioi^j 
was  acute  infiHUivc  periostitis,  the  pus  having  burst  thi'ough  the  jiendateu 
into  the  ciivity  uf  the  joint  In  rare  instances  destrneUou  of  th«  hip-joini 
may  result  from  the  extension  of  8U[)punition  intc»  it  from  without,  whit 
oases  are  occasionally  met  with  in  which  iicutc  suppuratiun  in  this  joi 
follows  exposui^c  to  cold — ^tho  so-called  "rheumatic  arthritis*'  which 
been  deacril>ed  at  p.  837- 

The  Symptoms  of  acute  arthritis  of  the  lap  vary  considembly  t&  ihiJr 
severity  and  in  '  '        ^^  of  their  ons<»t»    The  most  atiute  s  ^  an? 

observed  in  ca.vr  ne  joint  is  aftect-ed  secondarily  to  »<i_  n  in 

the  upper  cod  of  the  temun     The  patient  is  more  or  less  suddenly  »eiae<i  with 
^Kvere  pain  in  the  joint,  acc^iiupanieii   by  great  constitutional   disturl 
and  pyrexia.    The  ^lain  in  the  joint  is  excruciating,  accompanied  by  s| 
and  tu  V  of  the  limb,  and   marked  by  Nations, 

suflerii  iiteuse  that  the  patient  cannot  i 

the  limb  ;  a  tit  of  coughing,  the  weight  of  the  U^dcloihes,  or  tho  ahakto^ 
the  bed  by  a  person  leaning  against  it  will  give  rise  to  intense  agony;  ai 
in  the  intervals  of  his  sneering  the  patient  is  in  constant  fear  of  a  rciam 
of  the  pain.     In  these  cases  the  limb  is  flexed^  everted,  abduotod,  parfectte 
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and  motionless ;  the  nates  will  be  foued  tlatt'entMi,  and  there  is 
QMiallT  Boiue  fulness  about  the  anterior  part  of  the  joint,  or  to  its  outer 
•idefl  10  the  hollow  behind  tlie  trt^haut^r.  There  is  also  theoretically  true 
dmigmtioii  of  the  h'mb,  in  consequence  of  the  capsule  becoming  distended 
with  lloid,  and  pushinjgr  the  head  of  the  btme  downwards,  but  this  seldom, 
if  ever,  ocean?  to  such  an  extent  as  to  lie  recognizable  by  measurement. 
On  ineaBuring  in  order  to  ascertain  the  true  length,  it  is  necessary  to 
sxmmrac  tl»e  two  limbs  together,  and  to  place  the  sound  in  exactly  the 
flMDc  position  as  the  diseiii^ed  one  ;  unless  this  be  done,  error  ^iXX  very 
pffolNlbly  creep  in.  for,  on  measurinin:  the  lower  extremity  from  the  anterior 
flOpCfior  iliac  spine  to  the  lower  l)order  of  the  patella  or  the  inner  ankle, 


k^Acutc  ATtkrlti«  {>f  Hlft-jolfil  In  mn  Adult.    1>«struetinn  of  HmiI  of  Feuiiir»    SfifttttliiK 
of  ygAm«tit4.     DUtocattoQ  nu  bn  tho  Di>i'snni  tllk. 

:  lie  fotind  to  be  of  greater  length  when  abducted  or  extended  than  when 
nWiyXfd  or  bent. 

In  wsmt  cases  the  distension  uf  the  eap^ile  with  synovial  fluid,  as  the  result 

\^  tbt  tnflunillfttion  in  the  joint,  rnay  be  so  gnmt  as  to  lead  to  it«  rupture,  and 

fta  tbe  faddeo  dislocation  of  the  head  of  the  bone  on  to  the  dorsum  ihi»  with 

p^n  and  much  shortening? ;  this,  however,  is  of  very  rare  occurrence, 

she  dialucmtion  aeldtmi  ttiking:  l^lt^'e  until  aft-er  ahsce^^s  has  foimed  within  the 

jtiflti,  uhI  the  ar' !  n  Iuls  bwn  thus  destroyed  { Fijr.  U{\i\)^ 

TheX«0Blt  'II  rthritis  of  the  hip  dej»end8  p'eally  upon  the  constitn- 

of  the  patient,  the  eau&e  of  the  inflammation,  and  the  manner  in  which 

In   the   most  favourable   circumstances,  as  the  inflammation 

diseaMe  falls  into  the  subacute  c^mditiun,  and  recovery  gradually 

ftrf  ilowlj  takes  place,  with  a  limb  that  continues  stiff  and  partially 
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ankylosed,  as  well  as  waated  and  somewhat  shortened  frum  disofic,  Soine- 
timee  complete  ankyloBis  occai-s  witliout  the  previous  formation  of  abacess*  In 
the  majority  of  cases,  howerer,  suppuration  o*^curs,and  in  many  forms  of  acute 
arthritis,  such  as  that  due  to  acute  necrosis  of  the  upper  eud  of  the  femur,  it 
is  ioevitable  in  spite  of  all  treatment.  The  pus  soon  escajkes  from  the  capsule, 
usually  at  its  thin  fuisterior  part.  When  this  occurs  the  auuteness  of  the 
symptoms  often  diminishes,  and  the  abscess  slowly  burrows  forwaixis  and 
points  near  the  tensor  va^inse  femoris.  After  it  is  opened,  if  decomposition  of 
the  discharges  is  not  prevented,  the  patient  may  be  worn  out  by  the  profuse- 
ness  of  the  discharge  i  or  great  shorteuin^  taking  place,  either  by  the  destruc- 
tion or  separation  of  the  head  of  the  bone  or  its  dislocatittn  out  of  the  acetabu- 
lum, the  cavity  of  the  abscess  may  ultimately  contract,  the  seijuestra,  if  any 
are  present,  may  exfoh'ate,  the  carious  surfaces  heal,  and  the  sinuses  close  after 
years  of  suffering.  In  the  most  favourable  circumstances,  when  once  the 
joint  has  been  acately  inflamed,  a  year  or  perhaps  two  will  elapse  l)efore 
the  patient  can  use  his  limb  with  any  degree  of  security.  It  is  needlc^a 
to  say  that  the  infective  forms  of  acute  arthritis  almost  invariably  end  fatally* 

The  Xreatment  uf  acute  arthritis  of  the  hip  joiut  in  its  early  stages  should 
consist  in  putting  the  joint  at  pfrfmi  rest.  The  great  importanL^  of  pns 
venting,  as  far  as  possible,  all  movement  of  the  inflamed  joint,  has  been 
considered  at  p.  34<»,  and  the  means  by  which  this  is  In^st  secured  in  the 
of  the  hip  are  descnl>ed  at  p.  A^\),  In  this  way  suppuration  may  in 
instances  be  avoided. 

WTien  once  syjfpuTati&n  has  taken  plate,  the  sooner  the  pus  is  evacuated  the 
better.  The  retention  of  pus  in  the  joint  leads  only  to  further  disorgani7^ti<m 
of  the  articular  structures,  to  continued  constitutional  irritation,  and  at  length 
to  bursting  of  the  capsule,  and  the  formation  of  large  extra-articular  abscesses. 
To  Annandale  we  are  indebted  fur  having  put  this  pnictiee  to  the  teat  of 
experience  ;  by  making  a  free  incision  into  the  iiost<*rior  part  of  the  joint,  in 
conjunction  with  antiseptics  and  good  drainage*  he  obtained  the  most  siitia- 
factory  results. 

Should  the  condition  assume  a  chn^nic  ft»rm  with  persistent  discbarge,  and 
gradually  increasing  destruction  of  the  bout's,  excision  may  be  ueceasary 

TUBERCUI.OUS    DIBXABX    OF    TBK    HIP. 

Tuberculous  disease  is  by  far  the  most  common  affection  of  the  hip 
comes  under  the  care  of  the  Surgeon,  and  includes  the  large  majority  of  < 
of  subacute  and  chronic  hip-disease  ot^-curring  in  early  life*     It  b  the  affectioa 
to  which  tlie  terms  *' 111 p  Disease '*  and  *'Coxalgia*'  are  usually  appliecLl 
The  «L6sertion  that  tfic  disease  now  under  oonsidemtion  is  tuberculouix  in  niuurt j 
leato  upon  the  same  evidence  as  that  which  has  already  k^n  dt«cm«M?d  in  ihdl 
oonaideration  of  tuberculous  joint  diseas4»  in  general  (p*  ii43). 

TuU'rculous  disease  of  the  hip  is  moat  cummoniy  met  with  before  the  age 
of  pul>crty*    Out  of  18  <Hnisecutive  cjises  of  which  I  took  notea,  1  find  that 
16  only  did  it  comuience  at  or  after  fifteen  yean*  of  age,  ami,  of  themn,  in 
caaes  only  it  happened  akjve  twenty.    The  collected  stutisttca  at  oaaea  i^ipcsr^ 
to  give  a  very  similar  pi"oportion. 

The  diseaae  is  commonly  attributed  to  slight  causee,  such  as  o^Ttr-cxertlo 
in  a  long  walk,  a  s^^rain  in  jumping,  a  fall,  or  sitting  in  tlie  wet*   *So  frequenit" 
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indeed,  is  the  history  of  injury  that  traumatism  was  at  one  time  looked  upon 
M  a  most  potent  cause  of  chronic  hip  disease.  At  the  present  day,  however, 
the  simple  traumatic  inflammation  is  regarded  rather  as  a  local  predisposing 
cause  of  the  tuberculous  disease. 

Pathology. — It  is  very  rarely  that  the  opportunity  occurs  of  examining  a 
hip-joint  in  the  early  sta«:es  of  tuberculous  disease.  By  the  time  the  patient 
dies  or  where  excision  is  performed,  the  ligaments  are  swollen  and  softened, 
the  synovial  membrane  is  represented  by  a  pulpy  mass  of  granulation  tissue, 
the  cartilages  have  more  or  less  completely  disappeared,  and  the  denuded 
osseous  surfaces  both  of  the  acetabulum  and  femur  are  in  a  state  of  caries,  so 
that  it  is  impossible  to  determine  with  certainty  the  exact  starting-point  of 
the  disease. 

The  following  appearances  found  in  a  child  about  eight  years  old,  who  died 
in  University  College  Hospital  of  pneumonia,  and  whose  body  was  carefiilly 
examined  by  Wilson  Fox,  is  a  good  example  of  the  early  conditions  met  with 
in  tuberculous  arthritis  of  the  hip.  The  symptoms  of  hip  disease  had  existed 
only  about  six  weeks. 

The  joint,  which  was  removed  entire,  contained  a  considerable  quantity  of 
dirty  yellow  pus.  The  ligamentum  teres  was  flattened  and  covered  with  spots 
of  yellow  lymph  ;  it  was  much  softened,  tearing  with  the  greatest  ease.  The 
synovial  membrane  was  generally  greatly  thickened,  intensely  injected,  of 
colour  varying  from  bright  red  to  dull  orange,  and  co veered  with  spots  of  yellow 
lymph.  The  cartilage  lining  the  acetabulum  appeared  to  be  healthy,  except 
jnat  around  the  insertion  of  the  ligamentum  teres,  where  it  was  softer  and 
more  gelatinous-looking  than  normal  for  about  one  to  two  lines.  The  cartilage 
covering  the  head  of  the  femur  appeared  at  first  sight  to  be  entirely  un- 
affected. 

On  making  a  vertical  section  through  the  acetabulum,  and  the  head  and 
neck  of  the  femur,  the  great  trochanter  was  found  to  be  unossified,  with  the 
exception  of  a  point  in  its  centre,  and  its  connexion  to  the  bone  was  weak 
and  easily  torn  asunder.     The  epiphysis  of  the  head  was  almost  completely 
oflsified  ;  the  line  of  junction  being  still,  however,  marked  by  a  band  of  bluish 
and  very  hard  cartilage,  which  extended  for  about  three  lines  on  each  side 
across  the  bone.     In  the  centre  of  this,  extending  both  into  the  epiphysis  and 
the  diaphysis,  was  an  eburnated  portion  of  bone,  yellow,  hard,  dense,  and 
compact,  these  peculiarities  being  most  marked  in  the  portion  belonging  to 
the  diaphysis.    The  cancellous  spaces  of  this  portion  seemed  to  have  been 
infiltrated  with  tubercle  which  had  subsequently  undergone  calcification.     In 
most  parts  this  mass  contrasted  strongly  in  colour  and  in  consistence  with  the 
reddened  cancellous  tissue.      The  articular  cartilage,  though  generally  ap- 
pearing healthy  superficially,  could  now  be  seen  to  be  a  good  deal  worm- 
I'Sten  on  its  deep  surface,  and  indeed,  destroyed  at  one  or  two  points.     Where 
the  mass  of  hard  bone  came  near  the  surface,  the  reflexion  of  the  synovial 
membrane  was  destroyed.     Below  this,  in  the  neck  and  the  upper  part  of  the 
shaft,  the  cancellous  tissue  was  very  lax,  the  walls  being  very  thin,  and  the 
mednlla  filling  them  extraordinarily  red.     The  medulla  at  the  commencement 
of  the  medullary  canal,  about  one  inch  and  a  half  below  the  trochanter,  was 
exceedingly  red  and  vascular.     Occupying  many  spots  of  the  cancellous  tissue, 
and  also  one  or  two  of  the  reddened  medulla,  were  many  little  masses  of  the 
size  of  millet-seeds,  looking  like  transparent  cartilage*  hard  and  resisiva^. 
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yielding  no  juict%  not  breaking  down  at  all  easily  under  the  finger*  torn  with 
difficulty  hy  the  needle,  and  when  k^rn  showing  great  unmhers  of  nuclei  and 
fibres.  They  per\'ad«?<l  the  whole  bone»  and  were  found  also  in  the  aoeUbn- 
lom,  but  in  sumller  numbers.  Some  of  them  could  easily  be  enucleated  where 
the  medulla  was  aoll ;  others  could  be  separated  only  with  difficulty  from  the 
cancellous  bone. 

In  this  eiwe  the  disease  evidently  began  in  the  upper  end  of  the  fcmnr  and 
secondarily  involved  the  synovial  membrane  ;  it  iilustratea  probably  the 
most  couuuon  form  of  the  tuberculous  affections  of  the  hip. 

According  to  the  seat  of  the  primary  deposit,  tnberculuns  disease  of  the  hip 
may  be  divided  into  the  Hvuovial,  acetabular,  and  femoral  varieties,  of  which 
the  last  is  probaljly  the  most  common.  It  is  generally  agreed  by  write r»  on 
the  subject  that  primarj*  osseous  de|K>8its  are  more  common  tlian  primary 
diseaae  of  the  synovial  membrane.  Thus,  of  132  cases  of  excision  examined 
by  Haberern,  80  were  ogseuus.  2ii  synovial,  and  20  doubtftil,  Watson  Chcyne, 
who  believes  that  synovial  disease  is  less  common  in  the  hip  than  in  the  knee^ 
does  not  think  that  the  difference*  is  so  great  as  Habereni*«  figures  would  aeem 
to  indicate.  Tlie  exact  position  of  the  primary  tuberculous  de^xisit  iu  the 
upper  end  of  the  femur  varies  considerably:  thns  it  may  be  found  in  the  neck 
of  the  bone,  in  the  great  trochanter,  or  in  the  cana^bus  tissue  of  tlie  head. 
rUeyne  thinks  that  the  usual  fmsition  is  the  lower  piart  of  the  neck  jut^t  outside 
the  epiphysial  cartilage.  When  the  disease  commences  in  the  acetabnhim  the 
deposit  is  usually  situated  near  the  Y-shaped  cartilage,  which  is  oft^m  mpidly 
destroyed,  Acet*ibular  disease  is  especially  common  in  adults.  In  some  caaea, 
even  at  an  early  stage  of  the  disease,  tuberculous  deposits  mty  be  found  in 
both  the  acetabulum  and  femun  This  was  well  illustrated  iu  a  cane  reported 
by  (iwllee,  iu  which  the  disease  was  apparently  receiviug  great  In-nefit  from 
treatment,  when  the  child  died  of  tuiiercnlous  meningitis.  The  examination 
of  the  hip  showed  two  small  tuberculous  centres,  each  forminif  a  cavity  about 
the  size  of  a  pea,  filled  with  «oft  granulation  tissue*     One  w:;  I  in  the 

arowing  bone  in  contact  with  the  Y*shaped  cartilage  of  tin  im,  and 

the  other  in  the  same  tissue  between  the  epiphyj^i.^  of  the  head  iinri  the  neck  of 
the  femur.  The  synovial  membnine  w*is  injectctl  and  it<  fringes  swollen  and 
becoming  converted  into  gnmulation  tissue. 

It  18  tmneccesary  to  describe  in  detail  the  varmug  ciiaiigos  which  the  joint 
undergoes  in  the  different  varieties  of  tul^ercnlous  dise}is4\  Air  these  have 
idready  been  sufficiently  dismissed  in  a  |trevtous  chapter.  Certain  points, 
however,  are  deserving  of  special  consideration. 

In  cases  of  synovial  disease,  as  soon  as  the  cartilage  covering  the  head  of 
the  femur  has  been  destroyed*  the  cancellous  tissue  of  the  hrad  which  i« 
ahready  softened  by  mrefyiug  osteitis  may  be  mpidly  worn  away.  When  the 
upper  end  of  the  femur  is  primarily  affected,  sequestm  an^  often  pi-eaent  which 
may  be  soft  and  si)ongy,  or  of  tlie  dense  wedge-sha^ml  varietv,  Iu  some  caries 
the  remains  of  the  head  of  the  bone  may  be  completely  aepamtcd  ia  a 
sequestrum.  In  rare  instances  the  diflease  may  extend  down  into  the  upper 
pan  of  tht?  shaft  as  a  tuberoolous  oiteomyelitis.  Slow  destruction  of  the  head 
of  the  femur  may  occur  by  a  prooofls  of  dry  caries.  One  of  the  most  important 
results  of  aeetabnlar  disease  is  complete  perforation  of  the  bone  and  ibe 
formation  of  an  intrapelvic  abscess*  Sequestra  aiti  not  uncommonly  pnesenl 
in  Uie  aoetabulum.    The  brim  of  the  cotyloid  cavity  saffers  most  ai  its  upper 
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and  posterior  part,  against  which  the  femur  chiefly  presses.  Here  the  bone  is 
worn  away,  and  the  conditions  are  rendered  favourable  for  the  occurrence  of 
dislocation.  The  latter  is  usually  a  slow  process,  and  as  the  head  of  the 
thigh-bone  is  gradually  displaced  upwards  and  backwards  new  bone  is  thrown 
oat  around  it,  and  the  acetabulum  is  correspondingly  enlarged  —  the 
"  wandering "  acetabulum  of  German  writers.  In  advanced  cases  extensive 
caries  and  necrosis  of  the  neighbouring  parts  of  the  pelvis  may  result. 

The  changes  in  the  synovial  membrane  need  no  special  description.  The 
round  ligament  of  the  joint  is  often  destroyed  at  an  early  stage. 

Symptoms.— In  considering  the  symptoms  of  tuberculous  disease  of  the  hip- 
joint,  it  will  be  convenient  to  discuss  briefly  the  following  conditions  : — Pain, 
Attitude,  Imperfect  Mobility,  Suppuration,  Sinuses,  Dislocation,  and  Ankylosis. 
A  abort  sketch  of  the  clinical  course  of  the  disease  will  then  be  given. 

1.  Pain. — This  is  a  more  or  less  constant  symptom  but  varies  much  in  its 
characters  and  position.  It  may  be  referred  to  the  region  of  the  hip,  but  may 
extend  down  the  limb,  and  not  uncommonly  is  complained  of  only  in  the 
knee.  This  pain  in  the  knee  may  be  explained  by  the  irritation  of  the 
articular  branch  of  the  obturator  nerve,  causing  a  referred  pain  to  be  felt  in 
the  terminal  branches  at  the  inner  side  of  the  knee-joint.  Both  the  hip  and 
knee  also  receive  articular  branches  from  the  anterior,  crural  and  sciatic  nerves. 
That  from  the  obturator,  however,  enters  the  round  ligament,  and  is  perhaps 
for  this  reason  implicated  early  in  cases  in  which  the  disease  commences  in  the 
head  of  the  femur. 

The  pain  is  often  associated  with  tenderness  on  pressure  over  the  front  of  the 
joint  or  in  the  hollow  behind  the  great  trochanter.  The  character  of  the  pain 
in  the  early  stages  is  rarely  of  any  value  as  an  indication  of  the  probable  exact 
seat  of  the  disease.  Barker  has,  however,  pointed  out  that  in  synovial  disease 
the  slightest  movement  of  the  joint  causes  much  suflering,  whereas  if  the 
disease  be  still  limited  to  the  femur  or  acetabulum,  movement  may  be  painless, 
whilst  pressure  on  the  trochanter  or  in  the  long  axis  of  the  limb  at  once 
causes  pain. 

Amongst  the  most  distressing  symptoms  of  some  cases  of  hip  disease  are  the 
painful  startings  of  the  limb  which  occur  at  night.  These  occur  at  the 
moment  when  the  contracted  muscles  which  fix  the  joint  become  more  or  less 
suddenly  relaxed  and  movement  of  the  inflamed  surfaces  on  one  another 
resaits.  Starting  pains  are  most  severe  when  the  articular  cartilages  are 
eroded,  but  they  cannot  be  looked  upon  as  a  proof  that  this  has  occurred, 
for  they  are  sometimes  a  marked  symptom  in  the  early  stages  of  the  disease, 
and  are  liable  to  occur  in  any  case  in  which  there  is  sufficient  pain  on  move- 
ment to  evoke  involuntary  muscular  fixation  of  the  joint. 

2.  The  Attitude  of  the  limb  is  peculiar,  and  varies  during  the  course  or 
the  disease.  In  the  early  stages  the  limb  is  usually  slightly  flexed,  abducted 
and  rotated  outwards,  or  in  other  words  assumes  the  position  of  natural  rest.. 
The  cause  of  this  position  has  Ijeen  the  subject  of  much  discussion.  It  has 
been  proved  experimentally  by  Bonnet  and  others,  that  the  limb  can  be  made 
to  assume  this  attitude  by  forcibly  injecting  fluid,  so  as  tightly  to  distend  the 
cap«ule.  The  accompanying  figure  well  shows  this  fact.  It  is  from  a  photo- 
graph kindly  furnished  me  by  Barker,  of  a  preparation  made  by  himself.  The 
right  hip>-joint  was  forcibly  distended  with  fluid  injected  through  a  hole 
drilled  into  it  through  the  ilio-pectineal  eminence.     That  the  limb  may  there- 
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fore  assame  the  ixisitioti  from  disteosiou  of  the  capsuJe  by  effusion  from  the 
syuovial  membrane  cannot  be  doubted  ;  but  in  the  great  majority  of  cases  of 
hip  disease  there  is  no  reason  to  believe  that  any  such  distension  takes  place. 
That  the  position  i«  not  merely  mechanical  is  shown  moreover  by  the  fact 
that  in  the  early  stages  of  the  disease  it  usually  disappc'ars  nuder  chloroform. 
It  may,  however,  be  assumed  that  the  position  taken  by  die  limb  when  all  the 
ligaments  are  tensely  stretched  by  injecting  the  joint,  is  also  that  in  which 
there  would  be  the  most  perfect  general  relaxation  if  the  ti^iid  were  let  oat  ; 
this  position  would  therefore  be  aasumpd  involunt-artly  by  the  patient  when  the 

capsule  is  iuflamed.  It  htis  also  been 
pointed  out  by  Barker  that  in  full  extension 
**  the  leverage  of  the  femur  actiug  on  the 
Y-ligament,  and  the  teuso  anterior  part  of 
the  ca|isule  as  a  fulcrum/*  will  force  the 
head  of  the  femur  against  the  acetabulum,  and 
for  this  reason  the  patient  involuntarily 
keeps  the  thigh  slightly  flexed. 

Hilttju  attributed  the  position  of  the  limb 
to  a  reflex  contraction  of  the  muscles  sur- 
rounding the  joint,  ctuisetjuent  apon  the 
anatomical  distnbation  of  the  nerves,  it 
being  a  rule  in  all  joints  that  they  rtf<?eive 
bmnchcs  from  the  same  uc-rves  that  supply 
the  muscles  acting  directly  upon  them. 
According  to  this  view  the  flexion,  abduction^ 
and  rotation  outwards  are  due  to  the  stronger 
muscles  prevailing  over  the  weaker.  It  hris 
been  suggested  also  that  the  position  may 
be  due  to  the  direct  irritation  of  the  Hetors 
and  external  rotators  which  lie  more 
itiimediatcly  in  contact  with  the  capsule 
than  the  extens^^rs  and  internal  rotaton* 

Wheu  the  limb  is  alKliiet/4Hl»  if  tht*  patimt 
be  put  in  the  erect  position,  the  {lelvis  is 
tilted  in  such  a  way  that  the  anterior  superior  iliac  spine  of  the  diseased 
side  will   l>e  f«>nnd   to   l)e   somewhat   lower   than   its   fellow  ;    at   the   aame 
time  the  sound  limb  '\%  tiilducU'cl  to  n  degree  corresponding  Uy  thf       "  i  of 

the  aflected  side,  and  thim  the  two  limlis  ai'e  brought  [nimllel  l<»  irr. 

The  knee  is  flexed,  partly  on  account  of  the  lowering  of  the  side  of  the  ])elm 
and  the  flexion  of  the  hip-joint,  and  partly  liccausi'  by  putting  the  Uies  only 
to  the  ground,  the  elasticity  of  the  foot  is  br(»ught  into  play,  and  the  jiain 
prcventi*<l  that  would  arise  from  the  jar  of  the  limb  if  the  jkatient  trul  oti  the 
heel.  The  jKi^iiion  assumed  by  the  afTtscl^^d  limb  gives  rise  to  an  apparent 
elongation.  Often  in  these*  C4isi.*s  of  apparent  lengthening  there  is  actual 
shortening,  but  measurement  from  the  anterior  superior  spinous  proeeai  to 
the  inner  malleolus  on  each  side  shows  the  fallacy  of  this  appeanmoe. 

As  the  disease  advances,  the  position  of  the  limb  undeiigtiefi  a  complete 
change  ;  tlie  flexion  remains  and  is  increased,  liut  at  the  same  time  the  thigh 
beoomes  adduct^nl  and  roUU^d  inwards,  so  (hat  the  kntn;  i^  carried  airaijisl  tlii^ 
lower  part  of  the  sound  thigh.     The  cattse  of  this  iK)sition  hoa  been  tli# 


Fijr 


<\    by  thti   lliiib 

CAp»lll«  of   tU<* 


TUBERCULOUS    DISEASE    OF    HIP:    SYMPTOMS.        417 

subject  of  as  much  difTereDce  of  opinion  as  that  of  the  earlier  displacement. 
In  WHne  cases  it  is  undoubtedly  due  to  destruction  of  the  head  of  the  bone 
and  partial  or  complete  dislocation.  In  these  cases  it  is  accompanied  by 
distinct  shortening  with  displacement  of  the  trochanter  above  Nelaton's  line. 
(VoL  L,  p.  610.)  Much  more  commonly,  however,  it  sets  in  lonjc  before 
there  are  any  signs  of  extensive  destruction  of  the  head  of  the  bone,  and  must 
then  arise  from  other  causes.  Busch  has  suggested  that  it  may  be  due  to  the 
erosion  of  the  upper  and  posterior  wall  of  the  acetabulum,  so  constantly  met 
with  as  one  of  the  earliest  destructive  processes  in  hip  disease.  In  consequence 
of  this  the  head  is  displaced  upwards  and  backwards,  so  slightly  at  first  as  not 
to  give  rise  to  signs  of  dislocation,  but  enough,  when  the  ilio-femoral  ligament 
is  unBoftened,  to  cause  adduction  of  the  limb.  The  altered  position  of  the  limb 
has  also  been  ascribed  to  sofcening  and  yielding  of  the  thinnest  part  of  the 
capsnle,  the  posterior  and  outer,  while  the  inner  and  anterior  part,  which 
is  mach  stronger,  retains  its  toughness ;  to  the  external  rotators  becoming 
implicated  early  in  the  disease,  as  they  lie  most  closely  in  contact  with  the 
capsule,  and  thus  ceasing  to  oppose  the  adductors  and  internal  rotators  ;  and 
lastly,  to  the  position  assumed  in  bed  by  the  patient  when  the  diseased  hip 
becomes  too  tender  to  bear  any  pressure.  Probably  all  these  causes  are  more 
or  less  concerned  in  the  production  of  the  adducted  position,  each  acting  in  a 
diflTerent  degree  according  to  the  circumstances  of  the  case. 

When  adduction  sets  in,  the  position  of  the  pelvis  undergoes  a  change.  In 
order  to  bring  the  limbs  parallel  and  in  a  straight  line  with  the  body,  the 
patient  must  now  raise  the  pelvis  on  the  affected  side  and  abduct  the  sound 
limb,  thus  giving  rise  to  apparent  shortening  of  the  limb  on  the  side  of  the 
disease.  This  may  occur  without  any  or  with  very  slight  real  shortening,  the 
amount  of  which  can  be  ascertained  only  by  measurement. 

The  displacements  of  the  pelvis  and  limb  are  accompanied  by  corresponding 
<jianges  in  the  position  of  the  spine.  Owing  to  the  tilting  of  the  pelvis,  there 
is  a  lateral  curve  produced  in  the  lumbar  region,  the  concavity  of  which  looks 
towards  the  elevated  side  of  the  pelvis,  and  in  order  to  keep  the  body  straight, 
there  is  a  compensating  curve  in  the  opposite  direction  higher  up.  At  the 
same  time  the  fixed  flexion  of  the  thigh  is  compensated  for  by  an  antero- 
posterior curvature  of  the  lower  spine  with  the  concavity  forwards,  or  as  it  is 
termed  Icrdosis,  This  conceals  the  flexion  of  the  hip-joint,  so  that  the  two 
limbs  may  lie  side  by  side  in  bed  apparently  straight,  when  in  reality  the 
diseased  hip  is  flexed  to  a  considerable  angle.  When  the  limbs  are  in  this 
position,  if  the  bund  be  passed  under  the  lumbar  spine,  it  will  be  found  to 
be  arched  forwards,  not  touching  the  bed.  In  order  to  estimate  the  amount  of 
flexion,  the  plan  recommended  by  H.  0.  Thomas  is  the  best  As  the  patient 
lies  on  his  back,  the  sound  limb  should  be  flexed  to  the  full  extent  at  the  hip 
and  knee,  and  pressed  upon  firmly  till  the  lumbar  spine  becomes  straight,  and 
tbe  hand  can  no  longer  be  passed  between  it  and  the  bed ;  the  thigh  of  the 
nffected  limb  will  then  be  raised  from  the  bed,  and  the  true  angle  of  flexion 
becomes  apparent.  The  degree  of  adduction  or  abduction  is  best  recognized 
by  putting  a  tape  across  from  one  anterior  superior  spine  to  the  other,  when 
the  angles  formed  by  the  limbs  with  this  line  are  at  once  clearly  seen. 

The  alterations  in  leii//th  are  recognized  by  measurement  from  the  anterior 
superior  spine  to  the  inner  condyle  of  the  femur  or  the  inner  malleolus,  the 
limbs  being  placed  as  accurately  as  possible  in  the  same  position  on  the  two 
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sides.  If  greater  accuracy  is  required,  the  plan  described  in  the  chapter  on 
Fractures  (Vol  I.,  p,  OH)  may  be  adopted.  Tht^oreticjilly  real  leuj^thening 
may  occur  in  c^mseqiience  of  efFusiou  into  the  joints  but  pra(*tically  the 
amount  so  cansed  is  too  einall  to  be  recognized  by  measurement.  True 
shortening  may  arise  fi*om  destroction  of  the  head  of  the  bone,  dislocation, 
and  want  of  growth.  In  old  cases  it  is  well  to  nieai*ure  the  tibia  separate ly,  and 
to  compare  it  with  the  sound  limb.  In  this  way  the  proportion  of  shorteniogf 
dne  to  general  want  of  growth  of  the  limb  may  \w  estimiited  roughly. 

£(.  Iiimitation  of  movement  is  a  constant  symptom  in  alt  f(t»mis  of  hip 
dispiise.  The  dej^ree  of  limitation  of  flexion  is  ascertained  by  j^rasping  the  side 
of  the  [>elvi9  with  one  hand,  while  the  thigh  is  slowly  rai^td  from  the  brd  with 
the  other.  In  this  way  it  is  easily  ascertained  how  njuch  of  the  apparent  flexion 
is  due  to  movement  of  the  pelvis  and  lumbar  sf^iae,  ami  how  much  to  true 
moTement  in  the  joint.  The  degree  of  possible  extension  i;^  recugnized  by  the 
method  of  ascertaining  the  angle  of  flexion  retx»mmendcd  by  JL  <J,  Thomas. 
To  ascertain  the  limitation  of  abduction  or  adduction,  a  tape  may  be  pussed 
across  the  pelvis  from  one  anterior  spine  to  the  other,  and  another  tajx^  may 
be  held  at  right  angk*8  to  this  to  indicate  the  normal  i>osition  of  the  Umh 
when  straight  ;  the  limb  may  then  be  gently  moved  from  sidi*  to  side,  and  the 
degree  of  mobility  noted.  In  estimating  the  possilde  amount  of  rotation,  the 
hip  and  knee  muj^t  be  flexed,  and  the  condyles  of  the  femur  grasped  and  nutated 
with  one  hand,  while  the  {iclvis  is  steadied  with  the  other.  It  may  be  (aken 
as  a  safe  rule,  that  if  flexion,  rotation  outwards,  uud  abduction,  can  l)e  carried 
to  such  a  degree  as  to  place  the  liml>  in  the  attitude  asurmied  by  a  tailor  when 
sitting  cross-legged,  there  is  no  disease  of  the  hip* joint.  This  p<i«itioti  put* 
the  round  ligament  firmly  on  the  stretch,  and  if  the  head  of  the  femur  is 
diseased,  would  cause  considerable  paim 

4.  Suppturation  is  not  a  necesaary  consequence  of  tuberculous  djaeaae  of 
the  hip-joint.  In  some  cases,  as  we  have  already  seen,  considerable  dMrnotloii 
may  result  from  a  process  of  dry  caries  without  [uis  fonnation.  But  apart  from 
this  there  is  a  considerable  proportion  of  casca  in  which  as  the  rttsull  of 
expectant  treatment  a  cure  is  brought  about  in  »pitr  of  the  presence  of 
considerable  swelling  in  the  neighbourhood  of  the  joint,  and  possibly  even  a 
sense  of  deep  fluctuation.  In  such  cases  it  is  probable  that  chronic  suppunw 
tion  has  in  reality  occurred,  the  inflammatory  prodactj^  uuflergoirig  abttorption 
as  the  result  of  treatment. 

Frequently,  however,  a  definite  abscess  forms,  atrd  t^^rafiually  advaooes  Co 
the  surface.  The  pus  usually  escapes  from  the  cjqjsule  by  j»erforfttill^  the 
pc»sterior  part  which  is  thinnest.  It  then  in  most  cases  comes  ^radaallj 
forwards  beneath  the  gluteus  minimus  and  medius.  Having  nmcbed  the 
anterior  border  of  the  glutei,  it  passes  huieath  the  teniM>r  vaginm  fc^nuris,  and 
the  upper  jiart  of  the  ssirt<tnu8,  forming  a  swelling  in  the  U|>per  part  **f  the 
thigh  bi'low  the  anterior  superior  iliac  spine.  I*Vom  this  pjint  it  often 
burrows  downwards,  and  opens  t>ehind  the  thick  band  of  fascia  into  which  the 
tensor  vagina)  femoria  is  inserted,  ir»  the  lower  part  of  the  upper  third  nt  the 
thigh.  Occasionally  tlie  aliscesB  esca|)es  from  the  joint  in  ita  anterior  part^ 
more  often  towards  the  outer  aspoc*t.  It  is  also  a  fart  of  practical  imporcano? 
that  when  a  tuli«»reuloU!*  focnn  exisis  in  the  neck  of  the  femur  it  is  possibli^ 
for  an  absccsM  of  considerable  size  to  form  in  the  anterior  region  of  iba  hip 
without  the  joint  itself  being  actually  involved. 
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When  the  acetabnlam  is  perforated,  the  abecess  forms  between  the  obturator 
intemos  and  the  bone,  the  muscle  being  at  last  extensively  destroyed.  The 
pus  is  confined  beneath  the  obturator  fascia,  which  becomes  greatly  thickened, 
and  shuts  ofiT  the  abscess  from  the  general  cavity  of  the  pelvis.  As  the  pus 
increases  in  quantity,  it  burrows  upwards,  and  perforates  the  attachment  of 
the  obturator  fascia  at  the  brim  of  the  pelvis,  coming  to  the  surface  above  or 
below  Poupart's  ligament.  It  very  rarely  if  ever  escapes  by  the  small  sciatic 
notch  along  the  course  of  the  tendon  of  the  obturator  internus,  and  it  never 
reaches  the  great  sciatic  notch,  being  shut  off  by  the  thickened  obturator  fascia. 
When  there  is  extensive  necrosis  of  the  pelvic  bones,  the  abscess  may  find  its  way 
into  the  true  pelvis,  aind  point  beside  the  rectum  or  open  into  the  bowel ;  but  this 
is  rare  in  hip  disease.  Still  more  rarely  the  pus  may  escape  from  the  front  of 
the  joint  and  get  into  the  psoas  muscle,  forming  a  psoas  abscess.  When  this 
occurs,  it  is  probably  due  to  the  existence  of  a  communication  between  the 
synovial  membrane  of  the  joint  and  the  bursa  beneath  the  psoas  in  front  of 
the  articulation. 

5.  When  the  abscesses  have  burst  or  been  opened,  Sinuses  are  left, 
an  attentive  examination  of  the  position  and  direction  of  which  is  of 
importance  in  forming  an  opinion  as  to  the  seat  of  the  osseous  disease. 
There  are  three  situations  in  which  sinuses  are  met  with,  which  vary 
according  to  their  point  of  origin  from  the  abscess,  and  the  position  of  the 
diseased  bone :— - 

1.  When  the  abscess  has  originated  in  primary  synovial  tuberculosis,  or  when 
the  disease  has  commenced  in  the  head  of  the  femur  and  subsequently 
implicated  the  joint,  the  pus  usually  takes  the  course  above  described  and 
reaches  the  surface  below  and  a  little  in  front  of  the  great  trochanter,  about 
the  insertion  of  the  tensor  vaginae  femoris  into  the  fascia  of  the  limb.  A 
siuns  in  this  situation  indicates  therefore  almost  invariably  disease  chiefly 
implicating  the  soft  structures  of  the  joint  or  the  head  of  the  femur.  A 
similar  sinus  may,  however,  result  from  disease  of  the  trochanter  not  extending 
to  the  joint.  2.  When  the  sinus  is  in  the  gluteal  region  it  may  have  originated 
in  an  abscess  escaping  from  the  back  of  the  joint  as  above  described  but  not 
extending  so  fiir  downwards  ;  not  un frequently,  however,  a  similar  sinus  leads 
down  to  disease  of  the  pelvic  bones,  a  portion  of  the  dorsum  ilii  being  commonly 
the  pert  involved.  3.  The  sinus  may  open  in  the  pnbic  region  either  above  or 
below  Poupart^s  ligament ;  in  this  situation  it  is  almost  certainly  diagnostic  of 
disease  of  the  pelvic  bones.  When  it  appears  above  the  ligament  it  almost 
invariably  leads  into  an  intrapelvic  al)8cess  due  to  perforation  of  the  floor  of 
the  acetabulum ;  when  it  opens  helow  the  ligament  it  very  frequently  is 
connected  with  disease  of  the  ramus  of  the  pubes  or  ischium. 

It  is  only  by  attention  to  these  circumstances  that  the  Surgeon  is  enabled  in 
many  cases  to  form  an  approximate  opinion  as  to  the  seat  and  extent  of  the 
ocseons  disease  ;  for  the  diseased  bone  is  often  so  covered  in  by  healthy  osseous 
structure,  as  when  the  inner  aspect  of  the  great  trochanter  is  affected,  or 
by  inflamed  and  indurated  tissues,  that  the  probe  cannot  touch  it ;  or 
the  sinus  may  be  so  tortuous  that  a  straight  probe  cannot  follow  its 
landings. 

C.  Dislocation. — Trae  diftlocation  of  the  head  of  the  femur  is  a  rare 
occnrrence  in  cases  of  tuberculous  disease  of  the  hip.  It  does,  however,  some- 
times happen  that  as  the  result  of  some  slight  injury  to  the  joint,  actual  dislo- 
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cation  may  take  plaoc,  even  before  anj  extcnsire  destruction  of  the  articniar 

gurfacee  has  occurred.  Such  an  accident  is  favoured  by  softening  aod  ulceni- 
tion  of  the  capsuhir  h'gament,  destruction  of  the  Ugamentnrn  teres,  and  poeaibly 
by  over-distent  ion  of  the  capsule  with  pns  k\t  inflammatory  exudation.  It  may 
indeed  be  stated  generally  that  in  every  ease  of  dislocation  of  the  hip  occurring 
in  a  ehild^  careful  inquirj'  mtist  be  made  as  to  the  preseuce  of  any  symptomB 
indicative  of  joint  disease  before  the  accident. 

The  dislocation  is  almost  invariably  of  the  doi^al  variety,  the  head  of  the 
bone  escaping  above  the  tendon  of  the  obturator  intern  us.  The  limb  aasumea 
the  ordinary  attitude  of  that  displacement,  being  i^hortened,  flexed,  adducted, 
and  rotated  inwards.  In  rare  cases,  however,  when  the  limb  has  Ijeen  kept 
perfectly  extended  on  a  splint,  the  head  of  tlie  bone  may  be  displaced  bo  as  to 
lie  on  the  anterior  f»art  of  the  dorsum  ilii  immediately  behind  and  below  the 
anterior  inferior  iliac  spine,  the  trochanter  being  directed  backwards  and  the 
limb  everted  and  extended.  This  positi<in  is  probably  always  the  result  of 
treatment  in  which  the  limb  has  been  kept  perfectly  extended  but  without 
sufficient  care  being  taken  to  prevent  eversion. 

It  occasionally  happens  when  the  disease  commences  in  the  femur  that  the 
whole  epiphysis  of  the  head  becomes  separated  from  the  shaft  and  remains  in 
the  aoetabnlum  while  the  trochanter  is  drawn  upwards  and  rests  on  the  dorsum 
ilii.  In  those  ctiR^s  the  head  commonly  necroses  and  remains  a£  a  foi-eign 
Itody  in  the  amtabulum,  indefinitely  prolonging  the  disease  nnless  removed  by 
operation. 

Should  true  dislocation  occur  without  the  Bupervention  of  suppuration  a  fiili« 
joint  may  be  formed  upon  the  doreum  ilii  where  the  bone  lodges.     If  auppari 
tion  is  present  the  head  of  the  bone  will  be  found  in  a  cariouB  fltato,  and 
no  attempt,  or  at  the  most  an  imperfect  one,  is  made  at  the  construction  of  an 
articulation  around  it. 

Although  true  dislocation  is  rare,  a  gmdnal  displacement  of  tlie  upper  end 
of  the  femur  in  a  direction  backwards  and  upwards  is  very  common.    Thia 
produced  by  the  action  of  the  muscles  pai^sing  to  the  upj^er  end  of  the  thijji 
bone,  and  is  a  necesaary  result  of  the  erosion  of  the  head  and  the  weiunng  away 
uf  the  brim  of  the  acetabulum.    The  result  of  this  displacement  is  an  increaaiiig 
shortening  of  the  limb,  the  summit  of  the  great  trochanter  being  raised  a  ood 
eiderable  distance  above  Nekton's  line ;  adduction  and  rotation  of  Uie  liini 
inwards  are  alsc»  usually  present. 

In  mitcerated  specimens  of  this  kind  the  upper  part  of  the  .icet^ibulntn, 
•gaimt  which  the  diseased  heaii  of  the  femur  has  been  lying,  shows  the  |iuroii« 
spongy  appearance  indicative  of  rarefying  osteitis,  while  the  lower  part^  whicl 
has  been  relieved  by  displacement  of  the  femur  upwards,  sliowa  evident  ai^i 
of  repair,  new  bone  having  l»ecn  fi*rmed  which  clos4*a  up  the  amcellous 
and  often  renders  the  ntructune  mon.^  drnsi*  than  natural  These  ap] 
ahow  that  the  acetabulum  when  atfl^ctcd  secondarily,  will  readily  rei 
relieved  from  the  irritation  of  the  friction  of  the  diseased  head  of  the  ftunur 
against  it.  In  very  rare  instances  of  extensive  destruirtiou  of  Uie  aoetabnltitti 
the  head  of  the  femur  has  l>een  known  tu  slip  into  the  pelvis* 

7.  AnkylcMiii  may  (XTur  eitluT  WMth  nr  without  previoui  auppomtioii.  IC 
the  joint  has  suppurated  and  the  head  of  the  bone  be  diaplaoed  on  to  Ibe 
dorsum  ilii.  a  false  joint  may  eventually  fomn  or  oiseona  ankylc^is  in  a  mof^ 
Of  Jeaa  faulty  position  may  take  place.    If  the  head  of  the  Imne  continue  in  Ibe 
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aoetabalum  without  suppuration,  osseous  ankylosis  may  ensue  with  but  little 
•hortening  of  the  limb. 

Having  now  considered  separately  the  principal  phenomena  of  chronic 
hip-joint  disease,  it  remains  to  give  a  brief  sketch  of  the  course  of  a  typical 
case,  and  the  methods  of  examination. 

The  first  symptom  that  usually  attracts  attention  is,  that  the  child  limps  and 
walks  in  a  peculiar  shuffling,  hopping  manner  ;  he  does  not  stand  firmly  upon 
both  feet,  but  rests  on  the  toes  of  the  aflccted  limb,  the  knee  of  which  is  bent. 
This  may  be  the  only  symptom  when  the  child  comes  under  observation,  but 
in  many  cases  pain  of  the  character  already  described  is  also  present  (p.  415). 
At  this  stage  of  the  disease,  for  the  reasons  already  given,  the  patient  will 
often  refer  to  the  knee  rather  than  the  hip  as  the  seat  of  pain,  and  a  careless 
Snrgeon  might  be  misled  and  treat  the  wrong  joint ;  the  more  so,  as  there  is 
not  unfrequently  a  good  deal  of  cutaneous  sensibility  about  the  inner  side  of 
the  knee-joint.  In  examining  the  case  the  Surgeon  should  have  the  child 
rtripped,  and  then  note  the  exact  position  of  the  limb.  At  this  early  stage  a 
varying  degree  of  flexion  at  the  hip  is  always  present,  and  is  associated  with  a 
corresponding  lordosis  of  the  lumbar  spine  (p.  417)  ;  at  the  same  time  there 
IS  usually  abduction  of  the  limb  with  slight  external  rotation.  Viewed  fi-om 
behind  it  will  be  noticed  that  the  gluteal  fold  on  the  affected  side  is  less 
obvioos  than  natural  ;  this  is  the  result  of  the  flexion  of  the  hip,  and  occurs 
independently  of  muscular  wasting,  which  however  develops  early,  and 
chiefly  affects  the  gluteal  region,  causing  flattening  of  the  buttock.  If  the 
patient  be  a  female  the  labium  on  the  affected  side  will  be  seen  to  be  at  a 
lower  level  than  on  the  sound  one.  Having  observed  these  different  points 
the  child  should  be  placed  on  its  back  on  a  flat  couch,  and  the  amount  of  the 
deformity  estimated.  The  flexion  is  at  once  obvious  if  the  sound  thigh  is 
bent  up  so  as  to  reduce  the  tilting  forwards  of  the  pelvis  by  straightening  the 
Inmbar  spine ;  the  affected  limb  will  then  be  raised  from  the  couch  to  an 
extent  corresponding  to  the  amount  of  flexion  which  is  present  (p.  417).  The 
degree  of  abduction  is  estimated  by  passing  a  tape  across  the  front  of  the 
pelvis  from  one  anterior  superior  spine  to  the  other,  and  noting  the  angle 
which  the  affected  limb  forms  with  it.  Measurement  will  show  that  no 
alteration  in  length  exists,  the  apparent  lengthening  being  due  to  tilting  of 
the  pelvis  (p.  418).  By  gently  manipulating  the  limb  it  will  be  found  that 
there  is  marked  limitation  of  movement  in  the  hip,  the  pelvis  and  femur 
moving  together.  Pressure  on  the  front  of  the  joint  and  over  the  trochanter 
is  painful,  but  it  is  rarely  necessary  to  demonstrate  the  fact  that  pain  is 
caosed  by  forcible  extension  and  by  striking  the  heel  or  knee.  In  the  early 
stages  swelling  may  be  completely  al)8ent ;  if  present  it  usually  occupies  the 
upper  part  of  Scarpa's  triangle  or  obliterates  the  hollow  behind  the  great 
trochanter. 

As  the  disease  advances  startin^i:  pains  occur  at  night,  the  muscular  wasting 
of  the  limb  becomes  more  marked,  whilst  steadily  increasing  fulness  in  the 
region  of  the  joint  indicates  that  an  abscess  is  forming.  This  may  first  be 
detected  behind  the  trochanter,  but  more  often  deep  fluctuation  is  felt  below 
the  anterior  superior  iliac  spine.  Sometimes  the  abscess  forms  more  inter- 
nally under  the  pectineus  muscle,  and  may  give  rise  to  severe  pain  down  the 
inner  side  of  the  thigh  by  its  pressure  upon  the  obturator  nerve.  An 
intrapelvic  abscess  from  acetabular  disease  usually  makes  its  way  upwards  and 


423 


DISEASE    OF    THE    HIP-JOINT. 


points  at  Puupart's  ligament ;  it  mav  soraetimes  be  i-ecognizetl  by  the  thicken- 
ing felt  on  i^ctal  examinatioQ.  Eularged  glands  are  often  felt  in  iScat*pa'ii 
triaagle,  or  on  deep  pressure  above  Poupart's  ligament. 

It  is  about  this  period  that  the  change  from  the  abducted  to  the  addacled 
position  usually  (p,  417)  takes  places,  rollosved  by  true  shortening  of  the  limb. 
The  shorteniog  of  the  limb  arises  in  chronic  cases  partly  from  want  of  growth 
consequent  u[)on  disuse,  but  it  is  cliiei^y  due  iu  most  cases  to  destruction  of 
the  brim  of  the  acetabulum  and  slow  displacement  upwards  of  the  femur  on  to 
the  dorsum  ilii. 

Finidly,  the  abscesses  point  und  burst  through  the  skin,  leaving  §inusc# 
which  may  continue  to  discharge  for  iudetiuite  periods  (Fig.  5C7)*  The 
constitutional  disturbance  which  ac^companies  the  progress  of  the  disease 
^'aries  much  in  different  cases.  In  the  early  stages  the  health  often  suffers  very 
little  except  from  want  of  exercise,  and  possibly  from  the  interference  with 
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sleep  caused  by  starting  pains.    A  slight  bat  coDstant  nocturnal  el<linitiaQ  of 
terajierature  will  often  l>e  noted. 

An  inci-ease  in  the  fevcT  often,  but  not  invariably,  occurs  when  snppuTation 
takes  phwx;.  If  the  nliscesscs  be  allowed  to  open  spontaneously,  and  dec!<»m' 
position  to  occur  in  the  discharges,  the  p4itient  will  steadily  waitie^  and 
eventually  die  from/hectic  and  albumenoid  dit^e{lse.  Occasionally  i\\\*  fatnl 
result  is  jipeoeded  l>y  tuberculous  meningitis  •  d  tuberculosis. 

It  must  be  ck*arly  understorxl,  liowever,  thu  t  se  of  the  di^^ease  as  aliovc 

briefly  8kct<*hed  is  subject  to  many  variations.  »Sp<jntaneous  cure  may  ixxrur 
at  any  stage — in  some  cases  with  .a  more  or  less  ankylosed  hip,  but  with 
little  other  alteration  of  the  limb  ;  in  more  advanced  o&^a^  with  ankylonis, 
wasting  and  deformity.  Moreover^  if  the  disease  a^isume  the  form  of  dry 
caries,  cousidemUe  destruction  may  idowly  occur  with  sudi  a  remarkable 
fnn'dom  frum  pain  and  other  symptoms,  that  the  serioua  timttire  of  the  i 
may  easily  escape  detection. 
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DiAgnosis. — In  making  the  diagnosis  of  tuberculous  disease  of  the  hip, 
care  must  be  taken  not  to  confound  it  in  its  early  stages  with  an  attack  of 
rheumaiisnty  a  not  unfrequent  mistake.  The  alteration  in  the  shape  and 
position  of  the  limb,  the  obliteration  of  the  fold  of  the  nates,  and  the 
limitation  of  the  pain  to  one  joint,  will  usually  prevent  the  Surgeon  from 
falling  into  this  error.  With  disease  of  the  knee,  care  must  be  taken  not  to 
confoond  hip  disease,  in  consequence  of  the  pain  in  the  early  stages  being 
commonly  referred  to  the  former  joint ;  here  the  absence  of  any  positive  sign 
of  disease  about  the  knee,  and  the  existence  of  all  the  signs  of  disease  in  the  hip 
that  have  ahready  been  noticed,  will  enable  the  Surgeon  to  recognize  the  true 
seat  of  the  afTection.  Lateral  curvature  of  the  spiru,  accompanied  by  neuralgic 
tenderness  in  the  hip,  occasionally  gives  rise  to  apparent  shortening  of  the 
limb  with  pain  and  rigidity  ;  but  in  these  cases  the  existence  of  the  spinal 
affection,  the  superficial  nature  of  the  pain,  and  the  absence  of  increase  of 
saffering  when  the  joint  is  firmly  compressed,  or  of  painful  startings  at  night, 
will  indicate  the  true  nature  of  the  afTection.  Abscess  may  occasionally, 
though  rarely,  form  in  the  vicinity  of  the  hip  without  the  joint  being 
diseased.  Should  this  take  place  towards  the  anterior  aspect  of  the  articu- 
lation under  the  pectineus  muscle,  it  may,  by  its  pressure  upon  the  obturator 
nerve,  occasion  pain  in  the  thigh  and  knee,  as  in  those  cases  in  which  the 
articalation  is  atfectcd  ;  here,  however,  the  sound  state  of  the  joint  at  its 
posterior  and  outer  part,  the  absence  of  all  obliquity  of  the  pelvis,  and  of  the 
other  signs  of  the  true  hip  disease,  will  enable  the  diagnosis  to  be  made. 
The  diagnosis  from  sacro-iliac  disease  has  been  described  at  p.  407.  In  infants 
inflammation  of  the  glands  in  the  groin  may  simulate  hip  disease,  as  the  child 
flexes  and  adducts  the  limb,  and  screams  when  any  forcible  attempt  at  extension 
is  made.  It  can  be  distinguished  from  hip  disease  by  feeling  the  glands  if  the 
child  be  not  too  fat,  and  by  observing  that  the  thigh  can  be  completely  flexed  and 
freely  rotated  without  causing  signs  of  pain.  In  the  early  stages  of  its  forma- 
tion a  psoas  abscess  may  be  evidenced  only  by  flexion  of  the  hip,  due  to  the 
contraction  of  the  psoas  muscle,  whilst  all  the  ordinary  signs  of  caries  of  the 
spine  to  which  the  abscess  is  due  may  be  absent.  In  such  cases  it  will  be 
noted  that  there  is  no  limitation  of  the  other  movements  of  the  flexed  hip,  and 
it  will  often  be  possible  to  detect  the  psoas  abscess  by  abdominal  palpation. 
Disease  of  the  hip  and  disease  of  the  spine  sometimes  occur  together,  and  the 
difficulty  of  diagnosis  may  be  great  if  in  such  a  case  a  psoas  abscess  has 
extended  on  to  the  thigh,  causing  swelling  in  the  anterior  region  of 
the  hip. 

Acute  hip  disease  may  Ixi  mistaken  for  peritgphlitis.  The  child  lies  with 
the  thigh  flexed  on  the  abdomen,  and  complains  acutely  when  the  right 
groin  is  pressed.  The  diagnosis  is  easily  made  by  anaesthetizing  the 
patient,  when  manipulations  of  the  parts  will  reveal  the  precise  seat  of  the 
inflammation. 

It  may  be  taken  as  a  geneml  rule  that  if  the  thigh  can  be  flexed  to  a  right 
angle  without  any  movement  of  the  pelvis,  perceptible  to  the  hand  placed  on 
the  anterior  superior  spine  and  the  neighbouring  part  of  the  crest,  and  if 
while  in  that  position  with  the  knee  flexed,  the  femur  can  be  abducted  and 
rotated  outwards  till  the  heel  is  over  the  sound  thigh,  there  is  no  disease  of 
the  hip.  This  movement  is  so  readily  made  in  young  children  that  it  is  an 
easy  mode  of  excluding  hip  disease,  though  of  course  if  it  is  impossible,  it  does 
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not  prove  its  pr^enoe,  as  limitation  of  mobility  may  be  due  to  cauRes  outaide 
the  joint* 

The  Prognoais  in  cases  of  tul:>erculoii8  disease  of  the  hip  must  be  regarded 
from  two  points  of  view — 1»  as  concerns  the  Life  of  the  Patient ;  and  2,  as 
coriceras  the  Utility  of  the  Limb. 

L  Uft. — Disease  of  the  hip-joint,  and  of  the  contiguous  osseons  structures, 
18  dangerous  to  life  in  proportion  to  the  abundance  and  the  long  contintmnce 
of  the  suppuration  ;  and  this  is  (]ei>endeut  partly  on  the  patient's  constitution, 
but  chiefly  on  the  extent  of  tlie  osseous  disease.  In  the  synarial  form,  suppu- 
nition  is  often  prevented  by  rest  and  appropriate  treatment  ;  and  when  this  is 
the  case,  the  patient  will  usually  recover.  If  suppuration  take  place  in  caaes 
of  this  kind,  recovery  need  not  be  despaired  of ;  bat  convalescence  will  be 
greatly  protracted.  In  such  cases  much  will  depend  on  the  patient's  constitu- 
tion. If  that  be  liighly  scrofulous  or  if  there  be  tul>erculoiiBdig«'tw»e  elsewhere, 
the  prognosis  lie<^omes  correspondingly  bad. 

When  the  bones  that  enter  into  the  composition  of  the  hip  are  the  primair 
aeat  of  diaeasci  the  case  amumes  a  much  graver  aspect,  but  even  then  under 
proper  treatment,  there  is  a  good  prospect  of  cure. 

In  those  cases  in  which  the  disease  is  primarily/^mom/,  and  dependent  upon 
tuln'iTle  in  the  hea<i  of  the  thigh-bone,  the  prognosis  is  not  so  fuvourable,  but 
in  a  considerable  pro|>ortion  spontiuieout^  cure  may  take  place  under  proper 
treatment  even  without  operative  interference. 

The  conditicm  of  the  peb/ic  Imm  is  one  that  more  materially  tlum  any  one 
other  circumstance  intiuences  the  prognosis  in  cases  q^  hip  riis*_-nsc.  When  tlie 
acetabulum  is  perfomted  intrai>elvic  abscess  wil!  probably  form,  and  unless  the 
diseased  osseous  structurus  be  excised,  a  fatal  result  may  be  anticipated.  If 
the  acetabulum  be  merely  su[)crflcially  carious,  the  condition  need  not  S4*noiisljr 
allect  the  prognosis.  In  these  c^ses  the  displacement  of  the  head  of  the  bono 
is  the  first  step  towards  the  cure  of  the  disease  in  the  acetabulum.  The  suri^oe 
ctf  the  cavity,  which  is  roughened,  and  deprived  of  its  cartilage,  speedily 
l>ec«mes  covercnl  by  granulations,  which  become  developed  into  fibrous  tissne, 
and  in  a  short  time  the  whole  cavity  becomes  filled  with  de&se  fibroid 
growth. 

When  the  disease  extends  to  the  osseous  stmctuits  around  the  aoetabalmi], 
such  as  the  rami  of  the  ii^chiam  and  puhcs,  the  tuberosity  of  the  ischium  and 
the  upper  Hp  of  the  acetabulum,  and  even  the  dorsum  of  the  ilium,  it  usuaUy 
ptirtakes  more  of  the  nature  of  necrosis  than  of  caries^  In  extensive  jidrlio 
disease  such  as  this,  natural  means  are  quite  unable  to  eflTect  a  curt%  and  tbo 
patient  must  die  of  hectic  or  intercura^nt  disease,  unless  recourse  t)e  had  to 
exctHiou  of  the  head  of  the  tliigh*bone  and  the  whole  of  the  necrused  and 
carious  ojtseous  structures. 

The  re^vort  of  the  "Committee  of  the  Clinical  Snciety  apjiointed  to  inqulm 
into  the  n  alue  of  excision  as  a  means  of  treating  disease  of  the  hip* joint  in 
childhood,"  cont^iins  the  most  accuratt'  information  we  poest«s  comNiniinir  the 
deftth-rato  of  hip  discjise,  in  the  Ht;i'  mishcd  by  Howard  Mi  'he 

eases  tmited  by  him  in  the  .Vlexani  -  ttal  for  {\\\*  IHgi'ase  in  -  mJ, 

between  V^iM  and  18711.  The  total  number  of  oases  amounted  to  4(H.  These 
may  be  divided  first  into  1^77,  or  OH  per  cent,,  in  which  8n]>puration  t«'H>k  pluoc^ 
and  124,  or  81  percent.,  in  which  no  abs(?ees  fonne<l  The  following  table 
shows  the  results*    Those  classed  as  "  verified  cures ''  were  examined  bv  the 
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Committee.  The  value  of  the  statistics  is  enhanced  by  the  fact  that  the 
patients  at  the  Hip  Hospital  are  kept  under  treatment  or  watched  as  out- 
patients as  far  as  possible  until  the  final  result  is  known.  Patients  requiring 
operation  are  sent  elsewhere,  and  consequently  are  placed  in  a  separate  class. 


WITH 

WITHOUT 

BfPPURATION. 

SUPPf  RATION. 

52 

31 

38 

24 

i 

5 

9 

15 

9 

11 

41 

9 

5 

7 

14 

9 

3 

0 

87 

13 

17 

0 

277 

124 

I 


I    A.  Verified  cures 

.    B.  Reported  cures 

C.  In  process  of  cure  and  still  under  obsen'ation 

D.  Untraced  : — 

1  a.  Apparently  cured  on  discharge 

b.  Apparently  convalescent    . 
r.  In  progress  on  discharge 

I     R.  Indefinite  cases 

F.  Cases  still  under  treatment      .... 

1    G.  Under  treatment,  api)arently  incurable 

,    H.  Deaths 

j      I.  Operations 


These  figures  yield  a  percentage  of  42*3  of  cures  or  convalescents,  24*2  of 
incomplete  cases,  and  83*5  of  deaths.  Of  the  87  cases  in  which  death  took 
place  after  suppuration,  IG  died  of  meningitis,  20  died  of  albuminuria  and 
dropsy,  3  of  albuminuria  and  phthisis,  5  of  phthisis,  9  of  exhaustion,  2  of 
erysipelas,  1  of  pyaemia,  and  24  from  unknown  causes,  19  of  which  had  been 
discharged  as  incurable.  In  the  13  non-suppurating  cases  which  terminated 
fatally,  death  took  place  from  the  following  causes  :  7  from  meningitis,  1  from 
phlhiais,  1  from  tuberculous  pneumonia,  1  from  croup,  1  from  intercurrent 
disease  (nature  unknown),  and  2  from  unknown  causes. 

In  the  cases  with  suppuration  ending  in  cure  the  average  duration  of  treat- 
ment was  about  4  years,  in  the  non-suppurating  cases  it  was  about  3.  In  the 
fatal  suppurating  cases  the  average  duration  of  life  was  3  J  years. 

Of  614  cases  treated  at  the  Hip  Hospital  in  the  years  1880  to  1889,  Howard 
Marsh  was  able  to  obtain  information  of  only  35  deaths,  which  gives  a  morta- 
lity as  low  as  C  per  cent.  The  treatment  of  the  suppurating  cases  consisted  in 
antiseptic  drainage  of  the  abscesses. 

General  tuberculosis  is  an  occasional,  but  very  rare,  cause  of  death  in  cases 
of  hip  disease.  Thus,  of  130  cases  treated  consecutively  in  University  College 
Hospital,  death  from  this  cause  only  occurred  in  5  instances,  whilst  Howard 
Marsh  finds  that  of  all  the  suppurating  cases  treated  at  the  Alexandra  Hospital 
since  1879,  only  r>  per  cent,  have  died  from  this  cause. 

:?.  Utility  of  the  Limb. — In  the  most  favourable  cases  of  recovery  from 
hip-joint  disease  a  varying  amount  of  lameness  almost  always  remains.  This 
may  not  be  more  than  a  scarcely  perceptible  limp,  due  to  slight  impairment 
of  the  mobility  of  the  joint.  In  the  majority  of  cases,  however,  the  lameness 
is  much  more  evident,  and  is  dependent  upon  a  greater  or  lesser  degree  of 
ankylosis  of  the  liip-joint  and  shortening  of  the  limb,  often  with  faulty  position. 
In  these  cases  it  is  interesting  to  observe  how  Nature  compensates  for  the  loss 
of  all  abduction  and  rotatory  power  in  the  hip  by  giving  an  extremely  increased 
degree  of  mobility  to  the  lumbar  vertebrae  :  so  that  the  patient,  in  walking, 
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Bwinp  the  pelvis  from  these,  and  thus  ia  a  great  degree  makes  up  for  the  loil 
of  the  natural  movemenU  in  the  ilio-femtiral  articulation*  In  the  most 
extreme  cases  the  shortened,  wasted  and  deformed  limb  hangs  powerless  from 
the  pelris,  suspended  as  it  were  by  the  iliofemoral  li^^amcnt,  uud  slightly 
flexed  and  adducted. 

Of  the  83  case-s  of  cure  irom  the  Hip  Hospital  verified  hy  the  Committee, 
69  are  described  as  **good  cnrea,"  11  bs  '* moderately  good,"  and  3  as  "cures 
with  considerable  lameness," 

In  his  Huiiteriau  Lectures  in  1889,  Howard  Marali  gave  a  full  account  of 
the  condition  of  the  limb  in  7(i  casess  which  had  been  discharged  from  the 
Hospital,  after  varying  periods  of  more  than  a  year.  Of  Zl  cases  which  had 
suppurated,  a  single  sinus  was  present  in  4  ;  2  walked  perfectly,  22  well^  13 
indifferently ;  mobility  was  perfect  in  1,  free  in  10,  slight  in  7,  aTid  absent  in 
18  ;  in  3  case«  there  was  no  shui-tcning,  in  17  one  iuch,  in  12l>etween  one  and 
two  inches,  and  in  ;5  more  than  two  inches,  the  average  l>eing  one  inch. 

Of  39  cases  which  had  not  suppurated,  12  walked  perfectly,  20  well,  and  i\ 
indifferently  ;  mobility  was  jjerfect  in  1),  free  in  10,  slight  in  10,  and  absent 
in  10 ;  in  8  cases  there  was  no  shortening,  in  \\\  less  than  one  ineh»  in  11 
more  than  one  inch,  the  average  being  two^thinls  of  an  inch* 

Treatment,— Nothing  need  be  said  here  concerning  the  constitutional  treat- 
ment of  chronic  hip  disease,  which  must  be  carried  out  on  the  stune  principlca 
which  have  already  been  considered  in  connexion  with  tuberculous  diseases  in 
general  No  Ijctter  proof  can  be  given  of  the  primary  importance  of  favourable 
surroundiogs,  good  food  and  attention  to  the  geiteml  heulth,  tliuu  the  much 
more  satisfactory  course  which  the  disease  usually  runs  in  children  uf  the  well- 
to-do  classes  than  among  the  poor,  from  whom  the  majority  of  Iltispitai  ciises 
are  derived. 

In  the  local  treatment  it  is  of  especial  importance  to  adopt  early  meaanres, 
for  upon  this  largely  depends  the  hope  of  cure  with  tlie  least  p<jssible  inl^- 
ferenc^e  with  the  utility  of  the  limb.  As  in  the  case  of  other  joints,  prrfttt 
rest  and  ej-ienston  are  the  most  essential  Glements  in  the  early  tivatmeut.  iVa 
a  general  rule  it  may  l)e  stated  that  the  first  step  taken  in  the  treatment  should 
be  to  ajiply  a  weight  extension  without  delay.  This  often  at  once  relievea  the 
pain  and  startings,  iind  is  by  far  the  most  elHcient  means  uf  o\en*omiug  Hit 
flexion  and  lateral  displacement  which  are  almost  invarinbiy  present. 

In  applying  extenj^ion  by  means  of  a  weight,  the  following  plan  should  W 
adopted.  The  jKitient  is  placed  upon  a  hard  mattress.  The  angle  of  flexion 
and  the  degn-e  (jf  alKluction  or  adduction  aie  then  ascertained  by  the  methods 
already  described  (p.  417),  us  the  extettfiiou  must  at  tlr^t  l»e  made  as  accurately 
as  possible  in  the  line  of  the  ubnormiil  position  the  t  -  icd,    A  loilg 

broad  litrip  of  adhesive  plaster  is  then  applied  of  -  ^^tli  to  reach 

from  a  few  inches  above  the  knee  on  each  side  of  tho  limb,  and  to  leave  a  loop 
projecting  beyond  the  stile  of  the  foot  for  about  one  foot.  In  the  hiop  ia 
placed  a  j»iece  of  wnod  tliree  inches  in  lengtli  ti^fonn  a  **spreader,**  and  thus  to 
pre^'Ottt  injurious  pressure  on  the  malleoli,    A  hole  may  be  tlr  '    '    '  the 

spreader  and  the  plaster  covering  it,  and  through  this  the  i  ibe 

weight  is  passed  and  secured  by  a  knot.  Narrower  strips  of  plaater  aro  then 
applicni  diagonally  round  the  limb  to  fix  the  first  piece  more  securely  t  grmi 
care  being  taken  that  no  stnp  pass  cin^nlarly  round  tlie  Umb  in  such  a  vrmj 
as  to  conBtrict  it    A  flannel  bandage  is  next  applied  from  the  malleoli  Ut  the 
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middle  of  the  thigh,  to  ensure  the  adhesion  of  the  plaster.  A  long  splint  is 
next  applied  to  the  sound  limb  ;  without  this,  although  by  extension  the  pain 
may  be  removed,  adduction  or  abduction  and  some  degree  of  flexion  cannot 
be  prevented,  as  the  patient  will  turn  on  one  side  and  avoid  the  direct  pnll  of 
the  weight.  The  long  splint  being  fixed,  the  weight  is  applied  to  the  rope 
attached  to  the  spreader  and  passing  over  a  pulley.  The  pulley  should  be 
fixed  to  some  apparatus  allowing  of  its  being  raised  or  lowered  as  circnm- 
stances  may  require.  If  the  proper  apparatus,  such  as  is  used  in  hospitals,  be 
not  at  hand,  a  pulley  may  be  readily  made  from  a  cotton-reel  with  a  piece  of 
wire  passed  through  it,  by  which  it  can  be  slung  to  the  back  of  a  chair  or  a 
clothes-horse.  The  weight  of  the  body  serves  as  the  counter-extension,  and  if 
neoeasary  the  foot  of  the  bed  may  be  raised  on  blocks  to  prevent  the  patient 
slipping  down.  The  most  convenient  form  of  weight  is  a  tin  can  filled  with 
shot  or  water,  till  the  degree  of  extension  obtained  is  comfortable  to  the 
patient.  The  pulley  and  weight  are  to  be  adjusted  in  such  a  way  that  the 
extension  shall  act  on  the  limb  directly  in  the  line  of  its  abnormal  position. 


Fig.  508.— Apparatiu  for  Exteniiion  by  Weights  in  Hip-joint  Disease. 

To  do  this  the  diseased  limb  must  be  raised  till  the  lumbar  spine  is  in  contact 
with  the  bed,  and  the  degree  of  abduction  or  adduction  must  correspond  to 
that  noted  before  the  apparatus  was  applied.  During  the  acute  stage  any 
forced  attempt  to  drag  the  limb  immediately  into  its  normal  position  would 
only  aggravate  the  pain,  but  by  making  the  extension  as  above  described,  it 
will  be  found  that  the  limb  speedily  falls  into  the  proper  position.  At  the 
end  of  each  day  the  pulley  must  be  readjusted  so  as  gradually  to  bring  the 
limb  parallel  to  its  fellow.  In  recent  cases  a  few  days  will  often  suffice  to 
bring  the  limb  into  its  normal  position  ;  in  more  advanced  cases  some  weeks 
may  be  required.  If  the  treatment  has  to  be  continued  for  any  length  of  time, 
the  apparatus  represented  in  Fig.  5C8  may  be  employed.  In  it  the  pelvis  and 
body  are  fixed  to  the  bed  by  means  of  broad  felt  straps  and  buckles.  A 
leather  ankle-strap  is  then  placed  round  the  foot  and  lower  part  of  the  leg, 
and  a  padded  belt  above  the  knee.  From  the  sides  of  each  of  these,  straps 
are  carried  to  a  point  six  or  eight  inches  beyond  the  foot,  where  they  are 
attached  to  a  transverse  iron  rod,  four  inches  long.  From  this  the  cord  suspend- 
ing the  weight  passes  over  a  pulley-frame  fixed  to  the  end  of  the  bed.  The 
weight  applied  should  be  from  two  to  three  pounds  in  children  up  to  six  years 
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of  age  ;  foor  pounds  between  the  ages  of  six  and  ten  ;  five  or  »ix  poands  from 
tea  to  thirty. 

The  period  during  which  the  weight  extension  should  be  applied  has 
ah*eadj  been  t-onsidored  at  p*  42(1,  At  the  end  of  the  time  the  8urg«xm  must 
decide  wliat  are  the  means  best  adapted  for  the  maintenance  of  perfect  rest  in 
the  joint,  which  will  be  required  for  at  least  a  year.  If  the  patient's  surround- 
ings are  sucli  that  he  will  not  be  deprived  of  fresh  air  by  being  kept  in  the 
recumbent  posiition  for  Bome  weeks  at  lea?*t,  thia  is  certainly  the  most  efficient 
treatment.     In  adults  a  long  splint  may  be  applied  \\&  for  fractured  thigh. 


Ft;f.  fMyj.—TlKJtiuk*'!  Splint  A|»ptktL 


Thin  is,  however,  of  little  use  in  children,  as  they  alwiys  rotn«ge  by  twbttng  j 
the  body  to  maintain  a  considerable  dej^reo  of  flexion  with  adduction  or  abduc- 
tion.    Hamilton's  double  lun^'  splint  (Fig.  218,  Vol.  I.,  p.  622)  should  there- 
foits  be  used,  by  wliich  a  murh  better  jj^isition  i*  obtained.     Weij^ht  cxteoiton 
can  be  applied  with  this  if  rc^nia^d, 

Thomas's  splint  (Fip*,  5i;*J»,  :)70)  is  by  for  the  best  appumtius  yet  invented 
for  the  treatment  of  all  forms  of  hip  disoaaei  It  may  bo  applied  at  any  atai^, 
and  should  be  worn  til!  the  cure  is  complete.     It  will,  however,  -  :   -^'r  lu* 


fbund  most  convenient^  when  there  i^  considerable  abduction  or  atl . 
iicote  pain  in  the  early  stages  of  Uie  disease,  to  correct  this  by  mmiii^ 
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weight  extension  used  as  above  described  before  applying  the  Thomas's 
splint.     Thomas's  splint  is  the  only  apparatus  that  maintains  absolute  rest  of 
the  joint,  while  at  the  same  time  the  patient  is  able  to  move  about  during  the 
whole  or  the  greater  part  of  the  treatment.    The  splint  consists  of  a.  flat  bar  of 
soft  iron,  varying  from  three  quarters  of  an  inch  to  an  inch  and  a  half  in 
width,  and  from  three-sixteenths   to  three-eighths  of  an  inch  in  thickness, 
according  to  the  age,  size,  and  weight  of  the  patient.    This  bar  must  be  long 
enoogh  to  reach  from  the  lower  angle  of  the  scapula  to  the  middle  of  the  leg 
immediately  below  the  prominence  of  the  calf.    The  upper  and  lower  parts 
must  be  straight  to  fit  the  back  and  the  leg,  and  between  these  it  must  be 
bent  into  a  curve  accurately  fitted  to  the  buttock  of  the  patient.    To  this 
vertical  bar,  three  curved  transverae  bars  of  soft  iron  about  J  inch  thick,  by  1 
to  f  inch,  are  fixed  as  in  Fig.  570.     The  upper  of  these  should  be  of  sufficient 
length  to  embrace  the  chest  about  as  far  as  the  nipple  on  each  side.    The 
middle  bar  should  be  immediately  below  the  curve  for  the  buttock  in  the  ver- 
tical bar.     If  it  be  placed  too  low,  the  splint  is  more  apt  to  twist  round  and 
allow  flexion.    The  whole  apparatus  is  padded  with  a  thin  layer  of  felt,  or 
flannel,  covered  with  leather.  The  splint  is  applied  in  such  a  way  that  the  curved 
part  of  the  vertical  bar  lies  midway  between  the  tuberosity  of  the  ischium  and 
the  great  trochanter.     The  curved  parts  are  then  bent  so  as  to  fit  the  chest, 
thigh,  and  leg  comfortably.    A  strong  piece  of  bandage  is  passed  through  the 
rings  in  the  ends  of  the  chest-piece,  and  tied  firmly.     A  broad  body-banda3y:e 
of  swan's  down  calico,  or  flannel,  is  then  wound  round  the  vertical  bar,  so  us 
to  get  a  good  hold  of  it,  and  carried  two  or  three  times  round  the  body. 
A  narrower  bandage  is  next  applied  to  the  thigh  and  leg.     If  the  patient  is  to 
walk  about,  braces  of  strong  calico  must  be  fixed  to  the  chest-piece,  and  carried 
over   the  shoulders,  otherwise  the  splint  wiU  slip  down.     If  there  is  much 
flexion,  the  splint  may  be  bent  forwards  immediately  below  the  buttock  curve 
to  a  degree  a  little  less  than  that  of  the  limb,  which  may  be  allowed  to  lie 
upon  it  with  the  knee  slightly  bent.     In  this  position  it  is  secured  by  a  few 
tarns  of  bandage  round  the  thigh  and  leg.     In  a  few  days,  if  the  patient  be 
kept   on   his   back,  the  weight  of  the  limb  will  have  extended  the  hip,  so 
that  the  whole  leg  is  uniformly  in  contact  with  the  splint,  which  may  then  be 
straightened  a  little ;    this  is  repeated  until  the  flexion  is  corrected.    The 
vertical  bar  must  never  be  bent  opposite  the  knee.    If  there  is  much  adduction, 
it  is  often  convenient  to  twist  the  vertical  bar,  so  that  its  anterior  aspect  looks 
very  slightly  outwards  from  below  the  buttock.   These  alterations  in  the  shape 
of  the  splint  must  be  carried  out  by  the  Surgeon  himself  with  strong  iron 
wrenches  made  for  the  purpose.   A  little  experience  is  required  in  the  mauipn- 
iation  of  these  splints,  but  the  necessary  skill  is  easily  acquired,  and  will  well 
repay  the  Surgeon  for  the  trouble  involved  is  so  doing.     The  splint  must  be 
worn  continuously  day  and  night  till  all  symptoms  have  subsided,  often  for  two 
or  three  years.     In  walking  with  crutches,  the  patient  is  raised  by  a  patten  on 
the  foot  of  the  sound  limb,  so  that  the  opposite  foot  does  not  touch  the  ground 
( Fig.  569).    Should  suppuration  take  place,  Thomas's  splint  is  still  the  most 
convenient  apparatus,  as  it  leaves  the  parts  uncovered  in  which  the  abscesses 
point.    One  great  advantage  in  the  splint,  is  that  under  the  superintendence  of 
the  Surgeon,  any  blacksmith  can  do  the  iron-work,  and  any  saddler  the  padding, 
and  it  is  thus  equally  available  for  country  or  city  practice. 
After  all  acute  symptoms  have  disappeared,  Thomas's  splint  is  stiYL  t^ie\)e^\. 
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ttppai'atus,  but  Bometimes  the  joint  may  be  conveniently  fixed  by  means  of  a 
leather  eplint,  the  starched  bandage,  or  the  plaster  of  Paris  bandajre.  Of 
these  I  prefer  the  starched  bandage  jis  being  most  eusily  applied.  The  hip 
I>art  roust  be  strengthened  with  a  piece  of  pasteboard  lined  with  calico, 
sufficiently  long  to  extend  down  the  whole  of  the  back  of  the  thigh  to  below 
the  knee,  so  as  to  support  that  joint  also,  and  the  spica  bantiage  must  Ix* 
applied  in  repeated  turns,  otherwise  the  apparatus  will  not  fix  the  joint  In 
applying  this  or  any  other  apparatus,  it  is  often  necessary,  especially  in 
("luhlren,  to  administer  chloroform,  as  the  pain  occasioned  by  the  necessary 
uiovemeuts  may  l>e  too  severe  to  be  Ijome  without  it. 

In  young  childrt^n  a  single  Thomases  splint  is  not  an  efficient  applianci^,  and 
it  is  very  essential  that  the  lower  limbs  l>^  fixed  so  that  tilting  of  the  pelvis  may 
be  prevented,  and  in  order  that  the  child  may  be  easily  carried  about  without 
fear  of  moving  the  inflamed  joint*  For  this  purpose  a  double  Thomas's  splint 
F^hould  be  employed.  This  consists  of  a  vertical  bar  for  each  lower  limb  which 
is  attached  above  to  the  circular  band  ;  the  leg  pieces  should  be  fixed  in  t^uch 
A  position  that  the  Hnilis  ait;  slightly  abducted. 

The  above  description  ineluiles  the  general  plan  of  treatment  required  in  the 
early  stagee  of  tuberculous  disease  of  the  hip,  and,  although  difienBUt  Surgeonii 
may  employ  various  methods  for  carrying  out  the  treatment,  their  object  is  the 
same,  viz.,  to  bring  about  arrest  of  the  disease  by  putting  the  joint  at  perfect 
rest,  relieving  muscular  spasm  by  extension,  and  improving  the  condition  of 
the  general  health. 

In  spite  of  every  precaution,  however,  suppuration  occurs  in  a  considerable 
proportion  of  casea,  and  unfortunately  has  often  already  taken  i»laoe  when  the 
oase  is  tirst  brought  for  treatment.  Under  these  cireumsUiuces  a  wide 
difference  of  opinion  exists  amongst  Surgeons  at  the  present  djiy  as  to  the  line 
of  treatment  which  should  be  tidopted.  It  is  at  once  obvious  that  the  succens 
of  the  method  adoptj*d  must  Ik?  judged  chiefly  by  the  amount  of  danger  which 
it  involves  to  the  life  of  the  patient,  and  by  the  ultimate  utility  af  the  liml)^ 
Preference  must  also  be  given  to  that  method  wliich,  without  i?airri Being  any  of 
the  advantages  to  be  obtained  in  other  ways,  brings  alMJut  the  most  s|5eedy 
cure.  The  treatment  must  as  far  us  po^ible  be  based  upon  general  patho- 
logical principles,  but  theoretical  coniniderations  must  not  be  allowed  to  out- 
weigh practical  experience  ;  the  perfection  of  the  treatment  must  tie  judged  by 
the  perfection  of  the  result. 

Thus  far  jl'  ns  will  agree  that  when  once  suppuration  has  occurred  in 

a  caa©  of  tui  ^  hip  disease  the  sooner  the  abscess  is  opc'ncd  with  anti- 

aeptio  precautions  the  lictter*  Rut  whilst  some  Surgi*ous  consider  this 
suificient,  and  maintain  that  the  beat  ultimate  result  is  obtained  by  upentnt^ 
fres^h  abaoeiies  as  they  form,  and  keeping  the  joint  at  perfect  rest,  otlirrs 
believe  that  an  attempt  should  be  made  to  remove  the  diseased  tissues  a*  frrely 
HB  fM)ssible,  and  for  this  purpose  practise  excision  of  the  head  of  the  femur  at 
a  comparatively  early  stage  of  tlic  disease.  Attempts  havt.*  been  made  by 
Bchede  and  others  to  extend  the  (>pemtion  of  &rtlir«<9t<nii7  to  the  hip*joint^ 
and  in  cases  of  synovial  diseast^  Uy  remove  tlie  tnbennilous  tissuea  as  completely 
as  possible  without  sacrificing  the  head  of  the  bone.  Buch  an  oj>eratioti 
must  necessarily  be  extenstre^  and  probably  imperfect,  and  althtnigh  in  ram 
instinu*e*t  an  extensive  abaoen  in  connexion  with  disease  of  Ui**  upi)rr  end  of 
the  femur  or  of  the  pelvic  bones  in  the  neighbourhood  of  the  acetabulum  may 
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be  thoroughly  treated  without  interferiog  with  the  joint  itself,  yet  in  the 
large  majority  of  suppurating  cases  the  choice  must  he  between  merely  opening 
the  abfio^s  and  proceeding  at  once  to  excise  the  head  of  the  femur. 

Zadieations  for  Excision. — In  endeavouring  to  arrive  at  a  conclusion  as 
to  the  practical  indications  for  the  operation  of  excision  in  tuberculous  hip 
disease,  it  will  be  gathered  from  what  has  been  said  above  that  we  have  to 
consider  the  relative  merits  of  two  very  different  lines  of  practice,  and  to 
answer  if  possible  the  question  '*  Is  excision  to  be  regarded  as  the  treatment 
to  be  more  or  less  generally  adopted  in  suppurating  cases,  or  is  it  to  be  reserved 
for  exceptional  cases  which  have  resisted  all  other  methods  ?  ^' 

Those  Surgeons  who  regard  excision  as  a  practice  to  be  avoided  if  possible, 
base  their  opinion  chiefly  upon  the  utility  of  the  limb  which  is  obtained. 
ThoSy  Howard  Marsh,  who  has  most  ably  supported  the  expectant  treatment,  is 
strongly  of  opinion  that  the  final  result  thus  secured  is  better  than  in  cases 
treated  by  excision  in  the  earlier  stages  of  suppuration.  Marsh  recommends 
that  the  abscess  should  be  freely  opened  and  a  drainage  tube  inserted  for  two 
or  three  days,  antiseptic  precautions  being  of  course  rigidly  observed.  Absolute 
fixation  of  the  joint  is  maintained  throughout  the  treatment,  and  any  fresh 
abscesses  which  may  subsequently  form  are  similarly  opened.  The  results 
obtained  by  this  method  of  treatment  have  already  been  given  both  as  regards 
the  mortality  and  the  subsequent  condition  of  the  limb  in  the  cases  which 
recover  (p.  425). 

Among  the  most  ardent  advocates  of  early  excision — that  is,  excision 
practised  as  an  operation  of  choice  in  suppurating  cases,  as  opposed  to  excision 
reserved  for  exceptionally  severe  and  unfavourable  cases — may  be  mentioned 
Annandale,  Croft,  Barker,  and  Wright.  In  this  mode  of  treatment  the 
abscess  is,  in  the  first  place,  freely  opened,  and  the  track  by  which  the  abscess 
has  escaped  from  the  joint  is  sufficiently  enlarged  to  allow  examination  of  the 
bead  of  the  bone.  If,  as  is  almost  invariably  the  case,  this  is  found  diseased, 
with  separation  of  the  cartilage  and  caries  of  the  surface,  it  is  removed  by  saw- 
ing the  bone  through  the  neck.  In  this  way  not  only  is  the  diseased  head  itself 
removed,  but  free  access  is  obtained  to  the  joint,  so  that  an  endeavour  may  be 
made  thoroughly  to  remove  tuberculous  synovial  membrane,  to  treat  any 
acetabular  disease  which  may  exist,  and  in  some  instances  to  afford  free 
drainage  to  an  intrapelvic  abscess.  The  methods  of  trenting  the  wound  and 
obtaining  primary  union  will  be  subsequently  considered,  but  it  may  here  be 
stated  that  after  the  adoption  of  this  line  of  treatment  a  Thomas's  spHnt 
should  be  worn  for  at  least  a  year. 

In  comparing  these  two  methods  it  ceilainly  appears  that  on  theoretical 
grounds  excision  may  be  supported  as  being  the  only  practical  means  of 
removing  the  diseased  tissues.  As  regards  the  mortality  attending  the  two 
methods,  it  is  probable  that  the  difference  is  inconsiderable,  for  the  immediate 
fatality  of  excision  in  the  early  stages  of  suppuration  is  small,  and  the 
sabsequent  mortality  is  probably  little  affected,  although  the  patient  escapes 
those  dangers  which  arc  inseparable  from  the  presence  of  discharging  sinuses. 
A^in,  the  duration  of  the  treatment  will  not  he  found  to  be  shortened  by 
early  excision  to  the  extent  that  was  at  first  anticipated.  In  the  most  favour- 
able cases  at  least  a  year  must  elapse  before  the  patient  is  allowed  to  use  the 
limb,  and  in  the  majority  of  instances  one  or  more  secondary  operations  for 
sinuses  will  be  required  before  a  cure  is  obtained.    So  far,  therefore,  it  is 
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difficult  to  decide  between  the  two  methods  ;  and  when,  lastly,  we  compare  the 
ntility  uf  the  limb  obtaiDC'd  by  exf»ectant  treatment  witli  that  after  excision, 
wc  still  find  consideruble  difTereiice  of  opinion  as  to  the  relative  merits  of  the 
two  methods.  As  far  as  the  nltimatv  shortening  of  the  bone  is  concerned,  it 
matters  little  whether  the  head  is  slowly  removed  by  cjiries  or  at  onoc  by 
excision,  and  it  is  also  certain  that  removal  of  the  head  often  prod  aces  not 
more  than  half  an  inch  cjf  shortening:*  and  probably  has  little  effect  on  the 
subsequent  growth  in  length  of  the  bone.  The  more  rapid  the  cure  the  le«s 
will  be  the  faidty  development  of  the  limb  resulting  from  disnse.  A  movable 
joint  is  more  often  obtained  after  excision  than  after  expectant  methods,  but 
in  some  cases  the  joint  is  weak,  and  has  a  tendency  to  become  flexed,  so  that 
it  is  doubtful  whether,  as  far  as  practical  utility  is  c^-meenied,  the  more  fijted 
joint  is  not  eventually  the  more  serviceable  to  the  patient. 
The  evidence  on  the  whole  is,  indeed,  by  no  means  convincing,  and  although 
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the  balance  may  perhaps  turn  in  favour  of  avoiding  oxcisian  in  the  etrlicr 
Btnges  of  suppuration,  unlei*s  there  are  stronjcj  indications  for  performing  it, 
the  operation  kIiouM  certainly  not  be  reganled  merely  as  a  la^t  resource  in 
advanced  cases.  It  is  only  by  the  careful  observation  c»f  WTies  of  comneoutive 
I  uses  that  a  final  decision  upon  this  important  question  can  be  made.  It  i« 
however,  possible  to  indicate  certain  conditions  in  which  the  tSnrgtn>n  should 
not  hesitate  to  undertake  the  opemtion.  In  the  first  place  if  the  head  of  tbt? 
boue  is  extensively  destrt^yed  by  caries,  if  a  sequestrum  is  present  in  its 
surface^  or  if  tliere  is  considerable  dis^^ase  outride  the  epiphysial  line,  the  joint 
itself  being  involved,  excision  through  the  neck  should  \n*  (n^ormecl. 
SeC4>ndly,  in  the  rare  imtanoes  in  which  the  head  of  the  femur  is  completely 
separated^  and  lies  as  a  loose  sequestrum  in  the  canity  of  the  acetabuhim,  thf 
Booner  the  dead  bone  is  removed  the  better.  This  condition  is  not  ea«y  to 
i*ecogniz<;  until  the  abscess  is  f^ely  opened  and  digital  examination  made. 
Thirdly,  in  e^es  of  primary  Hcettibular  disease,  especiiUly  wh<m  aequeatm  are 
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priMcnt,  or  when  perforation  has  occurred  with  the  formation  of  an  intra- 
pdvic  abscess  the  condition  can  seldom  be  recovered  from  unless  the  head 
of  the  bone  is  removed.  This  is  often  itself  extensively  diseased  (Fig, 
57 19  572),  but  apart  ft*om  this  it  is  only  possible  to  treat  the  diseased 
acetabulum  efficiently  and  drain  any  existing  abscess  by  removing  the  head 
of  the  bone.  Fourthly,  in  the  later  stages  of  the  disease  when  septic  sinuses 
are  present,  and  the  patient  is  suffering  from  hectic,  excision  is  usually 
an  imperative  necessity.  The  operation  is  then  undertaken  as  an  alternative 
for  amputation,  which  is  here  too  formidable  a  proceeding  to  be  undertaken 
except  in  the  last  extremity.  Lastly,  the  operation  may  be  required  in 
old-fitanding  cases  when  sinuses  are  present  and  the  limb  is  in  a  flexed  or 
otherwise  deformed  position.  By  the  application  of  a  weight  extension  the 
malpoeition  may  sometimes  be  corrected  and  by  laying  open  and  scraping 
the  sinuses  they  may  be  healed.  Often,  however,  excision  is  required,  and 
serves  the  double  purpose  of  curing  the  sinuses  and  bringing  the  limb  into  a 
satisfactory  position. 

The  question  of  Ampntation  in  cases  of  disease  of  the  hip-joint  is  one  that 
must  often  have  presented  itself  to  the  Surgeon  when  he  has  contemplated  the 
shortened,  wasted,  and  deformed  member  that  is  sometimes  left  after  the  more 
advanced  forms  of  the  disease,  and  which  can  never  be  rendered  useful  as  a 
basts  of  support  to  the  body  by  any  mechanical  contrivance,  however  skilfully 
designed,  but  must  always  remain  a  useless  and  cumbrous  appendage. 

It  appears  to  me  that  this  operation  is  justifiable,  and,  indeed,  is  to  be 
advocated  in  the  following  circumstances  : 

1.  In  cases  where  the  disease  is  confined  to  the  head  of  the  femur,  or  where, 
if  any  portion  of  the  pelvic  bones  be  attacked,  it  is  to  so  limited  an  extent  as 
to  be  readily  removable  by  the  gouge,  excision  would  necessarily  be  the  usual 
practice.  But  if  the  patient's  health  be  too  low  to  bear  this,  or  if  the  limb  be 
10  shortened,  atrophi^,  and  deformed  by  long  disuse  as  to  be  incapable  of 
fnmisbing  proper  support,  then  amputation  at  the  hip-joint  would,  I  think, 
be  a  proper  procedure.  I  do  not  think  that  the  mere  destruction  of  the 
cartilaginous  lining  of  the  acetabulum  should  be  an  argument  against  the  per- 
formance of  the  operation ;  for  we  constantly  see  in  hip- joint  disease  when  the 
head  of  the  bone  has  been  dislocated,  or  after  amputation  at  the  hip-joint  for 
accident  or  ordinary  disease,  that  the  acetabulum  is  filled  up  with  a  dense 
fibroid  mass  after  the  destruction  or  removal  of  its  cartilage.  But,  if  the  pelvic 
bones  be  so  far  diseased  that  the  necrosed  or  carious  part  does  not  admit  ot 
removal,  then  necessarily  amputation  would  not  be  justifiable. 

2.  WTien  the  disease  involves  the  shaft  of  the  femur,  which  may  be  necrosed, 
or  atrophied  to  such  an  extent  as  not  to  leave  a  sound  limb  after  the  removal 
of  the  upper  epiphysis,  amputation  would  be  proper. 

3.  Amputation  would  be  justifiable  after  excision  has  been  tried  and  has 
failed  in  securing  a  useful  result  to  the  patient,  the  limb  being  left  short,  weak, 
loose,  and  oedematous. 

4.  In  a  few  instances  amputation  has  l>een  successfully  performed  when, 
after  excision,  the  discharge  from  the  sinuses  had  continued  and  albnmenoid 
degeneration  of  the  viscera  had  set  in.  Cases  have  been  recorded  by  Marshall 
and  Barwell,  in  which,  after  the  operation,  the  size  of  the  enlarged  viscera 
sensibly  diminished,  and  the  general  health  greatly  improved. 

5.  Excision  of  the  hip  is  occasionally  followed  by  osteomyelitis  of  the  femur, 
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and  neeroeis  of  the  shaft.  Should  the  patient  survive  till  the  proci^  becomea 
chronic,  amputation  affords  the  only  chance  of  life.  The  operation  waa 
successfully  performed  under  these  circunastaooea  a  few  years  ago  in  Univeraity 
OolJege  Hospital 

Excision  of  the  Hip-Joint.— White  of  Manchester,  in  1709,  waa  the 
first  to  propose,  and  Anthony  White,  of  the  Westminster  Hospital,  in  1821, 
was  the  first  to  perform,  excision  of  the  head  of  the  femur.  This  he  did  on  a 
boy  ei((ht  years  old,  who  liad  had  disease  of  the  hip-joint  for  three  or  four 
years,  and  in  whom  the  carii>us  head  of  the  thigh-hone  rested  on  the  dorsum 
ilii.  White  removed  the  head  and  trochanters  of  the  bone,  and  the  patient 
recovered  from  the  operation,  dying  of  phthisis  Hve  years  afterwards.  The 
preparation  is  in  the  Museum  of  the  College  of  Surgeons.  This  operation 
waa  repeated  by  Hewson  of  DuWin,  in  1823 ;  it  then  aeems  to  have  been 
forgotten  in  Great  Britain  until  its  revival^  in  1845,  by  Fergusson.  But 
in  the  meanwhile  it  had  not  entirely  escaped  the  attention  of  Continental 
Surgeons.  Oppenheim,  in  18:il>,  and  Seutin,  in  18iV.?,  excised  the  head  of 
the  femur  for  gunshot  injury  ;  and,  in  1842,  Teitor  pulilished  an  essay  on 
the  snbjeot. 

Methods  of  Operaft/uj, — The  method  employed  will  vary  somewhat  according 
to  the  stage  of  the  disease  in  which  the  excision  is  undertaken,  and  the 
probable  amount  of  bone  which  it  is  necessary  to  remove.  In  the  earlier 
stages  cif  suppunition  the  anterior  incision,  as  recommended  by  R,  W.  Parker, 
is  especially  useful,  as  in  this  way  the  joint  is  reached  by  the  route  along 
which  the  abscess  usually  comes  to  the  surface,  no  muscles  or  other  important 
structures  are  di\ided,  and  through  this  incision  the  bone  is  eaaily  sawn 
through  its  neck.  In  the  later  stages  nf  the  diaeaae,  especially  when  there  ia 
marked  flexion  associatrtl  with  bat^kwHrd  dii^plitwment  of  the  upper  end  of  the 
femur,  the  operation  is  most  conveniently  done  through  an  external  or  pi«terior 
incision p  which  haa  the  additional  advantage  that  through  it  division  of  the 
bone  below  the  trochanter  can  easily  l)e  practised.  When  sinuses  are  present 
the  incision  can  often  be  modified  so  as  to  pass  through  those  which  appear  to 
lead  do\\u  tu  the  joint. 

Anterior  Incisioit.— The  incision  is  commenced  half  an  inch  below  tlte 
anterior  superior  iliac  spine,  and  is  continued  downwards  and  slightly  b wards 
for  three  iuches.  By  deepening  the  incision  the  sartorius  and  rectus  femoria 
on  the  inner  side  are  separated  from  the  tensor  vagina*  femoria  and  the 
glateua  nuHlius  and  minimum  on  the  outer,  and  thus  the  front  of  the  joint  ia 
reached.  In  the  majority  of  cases  this  incision  will  freely  open  an  abaceas 
external  to  the  joint.  The  detaila  of  the  further  stepa  of  the  operation  may 
heat  be  conducted  on  the  lines  laid  down  by  A.  EL  Barker  and  Bilton  Pollard. 
The  cavity  of  the  abscess  slntuld  \m  thoroughly  scrajicd  and  flnithed  by  means  of 
Barker  i«  flushing  cun'tte  (Fig,  .%73)  with  water  at  lu:*'  to  1  Hi  F.  which  has 
been  st^.'rilis&ed  by  boiling*  The  track  by  which  the  absoew  has  t^cajietl  from 
the  joint  is  now  enlarged  if  nece^isary,  and  the  head  of  the  bono  in  excinu.ui  by 
sawing  through  the  neck  in  the  line  of  the  incision  with  an  Adams's  saw 
(Fig.  574).  The  kxtse  head  is  easily  removed  with  a  curved  perioateal 
eleTator,  or  with  sequi'stnim  forceps* 

The  cavity  of  the  joint  is  next  thoroughly  scraped  and  flushed  until  IIm 
tuberculous  tiasue  haa  l)een  removed  as  completely  aa  possible.  S{x*cinl  care 
nmat  be  taken  to  remove  any  necroseil  cartilage  from  the  acetabulum^  and 
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dean  out  any  foci  of  disease  which  may  be  present  in  the  bone.  Pollard  has 
fonnd  it  useful  finally  to  examine  the  depths  of  the  cavity  with  a  strong  bght 
thrown  into  it  from  a  forehead  mirror.  All  hajmorrhage  must  be  arrested  as 
thoroughly  as  possible.  The  whole  cavity  is  now  thoroughly  treated  with 
iodoform  emulsion  (Vol.  I.,  p.  204),  and  plugged  with  one  or  more  sponges. 
The  sutures  having  been  inserted,  the  limb  is  held  in  an  abducted  position, 
and  the  sponges  removed  ;  the  sutures  are  then  tied.  Barker  does  not  as  a 
role  use  a  drainage  tube,  but  the  introduction  of  a  small  tube  for  forty-eight 
hours  as  advised  by  Pollard  does  not  materially  delay  the  healing  and  prevents 
any  risk  of  the  wound  becoming  distended  with  blood.  Firm  elastic  pressure 
should  be  secured  by  a  wool  dressing  and  spica  bandage, 
kept  in  a  slightly  abducted 
position  on  a  double  Thomas's 
splint.  In  the  majority  of 
(^ases  primary  union  can  be  ob- 
tained under  a  single  dressing. 
The  objection  which  has  been 
raised  to  the  anterior  opera- 
tion that  the  drainage  of  the 
wound  is  imperfect  is  thus  not 
a  serious  one. 

External  Incision. — 
Langenbeck  recommends  ex- 
cision by  a  straight  incision 
over  the  great  trochanter  in 
the  long  axis  of  the  limb  ;  it 
is  about  four  and  a  half  inches 
in  length,  and  is  so  placed 
that  the  summit  of  the  tro- 
chanter is  at  the  junction  of 
its  middle  and  lower  thirds. 
The  incision  having  been  car- 
ried down  to  the  bone  the 
joint  is  opened ;  the  muscles 
are  detached  from  the  great 
trochanter  with  the  knife 
which  cuts  close  on  to  the 
bone.     Finally,    the    head   is 

turned  backwards  out  of  the  acetabulum,  and  the  saw 
applied  either  through  the  neck  of  the  bone  or  below 
the  trochanter.  In  some  cases  this  operation  may  be 
[Kjrformed  subperiosteally. 

Posterior  Incision. — In  cases  in  which  the  situa- 
tion and  extent  of  the  sinuses  leave  the  Surgeon 
situation  of  his  incision,  the  plan  recommended  by 
to  give  excellent  results.  A  semilunar  incision  is 
made  with  its  concavity  forwards,  commencing  above  the  great  trochanter 
midway  between  it  and  the  crest  of  the  ilium  and  carried  downwards  behind 
the  bone.  The  first  incision  must  go  directly  down  to  the  bone  through  the 
periosteum.    The  soft  parts  are  then  pulled  forwards,  and  the  periosteum 
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Fig.  574.— A«lam8*8  Saw. 
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divided  by  means  of  a  smaU  bat  strong  curved  bistoury  as  far  as  poerible 
round  the  bone  below  the  trochanter,  in  a  dimction  at  right  angles  to  tbe 
lower  part  of  the  first  incision.  The  Surgeon  then  peek  the  periostenna 
with  the  muscles  attached  to  the  trochanter  ott'  the  bone  with  a  strong 
periosteal  elevator.  Tbe  joint  is  next  thoroughly  opened,  and  tbe  head  of  the 
bone  turned  out,  by  which  the  periosteum  is  peeled  off  from  the  inner  side  ; 
lastly,  the  l>one  is  sawn  through  above  the  small  trochanter.  By  saving  the 
periosteum.  Sa}Te  states  that  he  obtains  more  perfect  repair  with  leas  shorten-  ^ 
in^,  and  a  stronger  and  more  movable  joint.  Hi 


In  sawing  tbe   bone  in  excision  of  the   hip,  tbe  ingenious 
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invented  by  Qowan  of  Guv's  Hospital  will  be  found  very  useful  in  some  casM 
(Fig.  57:1). 

Excision  may  also  be  done  through  a  "f^-^hnpt^d  incit^ion  over  the  upper  end 
of  the  thigh  bone,  and  in  some  advanced  case^  when   the  gluteal  region  is      1 
perforated  with  sinnses,  the  soft  part«  thinned  and  the  head  of  bone  displaced  H{ 
on  to  the  dorsum  ilii,  it  is  sufficient  to  pass  a  director  down  one  of  Uie  chief  " 
sinuses  leading   to   the   carious   lione,  and   to  slit  this  up.     It   is   usmillj 
unnecessary  to  employ  the  bloodless  metbcxl  in    *  nitions,  but  it  has  the  J 

advantage  of  enabling  the  Surgeon  to  asi^ertaiu  iy  the  condition  of  thd| 

trochanter  and  upper  end  of  the  femur*  Tbe  tourniquet  may  be  applied 
represented  in  Fig.  10,  Vol.  I.  When  the  trochanter  is  healthy  the  bone 
should,  as  a  rule,  t>e  sawn  throngli  the  neck  ;  if  diseased,  aliove  the  small 
trcK'hanter*  If,  however,  there  is  irreducible  flexion  in  okbstanding  cases,  or  if 
the  preseuce  uf  the  trochanter  luterfen^s  with  the  fn-^e  drainage  of  an  intra- 
pelric  iilwecBs,  the  bono  may  in  any  caae  be  sawn  below  it. 

Where   large  portions  of  the  pelvic  bones  require  n*moTttU  external 
I^isterior    iucisiona   should   be   made   in   the   way  already  described  ;     th^l 
incisionj*,  however,  \mu)^  rnmle  m*>iv  freely,  but  not  carried  so  far  forwards  nal 
to  endanger  the  anteriur  crurftl,  or  6»j  far  back  as  to  wound  the  sciaftc  nenT* 
After  the  removal  of  th*j  head  of  the  thigh-bone,  all  loo^»  net^maed  pieces  ane 
to  be  taken  out,  and  then,  by  means  of  ordinary  cutting  or  gouge«foroeps»  the 
acetabulum  and  otlier  carious  oaseoua  structures  are  cut  away  piecemeaL 
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Those  portions  of  bone  which  have  necrosed  are  nsuallj  lying  loose,  or  else 
may  generally  be  readily  separated  by  the  finger,  or  by  the  handle  of  a  scalpel, 
ftom  the  subjacent  soft  structures. 

Fig.  576  represents  the  result  obtained  in  a  girl  from  whom  I  removed  the 
upper  end  of  the  thigh-bone,  the  acetabulum,  the  rami  of  the  pubes  and  of  the 
ischium,  a  portion  of  the  tuber  ischii,  and  part  of  the  dorsum  ilii.  This 
patient,  when  admitted  into  the  Hospital,  was  in  the  last  stage  of  disease, 
exhausted  by  constant  discharge,  and  must  inevitably  have  speedily  sunk  had 
no  effort  been  made  to  remove  the  cause  of  prostration.  At  the  operation  she 
was  so  exhausted  chat  it  was  necessary  to  leave  her  on  the  operating-table  for 


Ffj;.  ''7»».— Result  of  Excision  for  Extensive  A<'etibular  Disease,  three  years  after  Oi)eration. 

some  hours  l)efore  she  was  sufficiently  restored  to  bear  moving  into  bed. 
Nevertheless,  by  the  free  use  of  stimulants  and  nourishing  food,  she  improved 
rapidly ;  and  when  she  recovered,  the  limb  presented  the  appearance  in  the 
drawing:  it  was  strai^jht,  shortened  about  two  inches;  good  movement 
existed  at  the  hip  ;  and  she  could  walk  with  much  ease.  Constitutionally, 
she  was  in  j)erfect  health,  and  continued  so  up  to  the  time  when  she  was 
last  seen,  about  fourteen  years  after  tlie  operation.  In  three  other  cases  I  have 
successfully  removed  large  portions  of  the  acetabulum  and  of  the  contiguous 
portions  of  the  ilium  and  ischium.  In  cases  such  as  these,  if  they  are  left  to  them- 
selves, the  result  must  inevitably  be  fatal.  There  is  no  danger  of  laying  open 
the  pelvic  cavity  during  the  removal  of  these  masses  of  pelvic  bone  ;  for,  during 
the  progress  of  the  disoaso  the  fasciie  and  muscles  lining  the  pelvis  become  so 
thickened  that  they  form  a  barrier  which  effectually  protects  the  pelvic  cavity. 
In  children  a  double  Thomas's  splint  is  the  most  convenient  apparatus  for 
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use  after  exoision  of  the  hip  ;  if  this  has  bec>n  done  by  a  posterior  iQcision  the 
piece  of  the  splint  opposite  the  wound  must  be  cut  out.  In  adults  a  Thomas's 
splint,  or  during  the  early  stages  a  bnicketed  long  splint,  may  be  used.  Ofteu» 
howev^er,  it  is  cod\  euient  to  dispense  with  tlie  use  of  a  splint  altog'ether^  applying 
a  weight  extension  and  preventing  rotation  by  two  soft  iron  croas-bare  fixed  to 
the  leg  witli  a  plaster  of  Paris  bandage. 

The  Besiilta  of  excision  of  the  hip  hiive  already  been  partly  discussed 
(see  p.  41^4,  W  srqX 

[.  The  Mortality  due  to  the  operation  necessarily  varies  according  as  it  is 
undertaken  as  an  operation  of  choii-e  in  the  earlier  stages  or  as  a  last  resource 
in  advanced  cases.  lieisrink  of  Hamburg  published  in  the  Arckiv  fur 
kliniscAe  Chirurgie  (1870)  the  statistics  of  17C  cases.  In  24  of  these,  or  lJi't> 
per  cent,  death  occun-ed  from  intercurrent  diseases — mostly  pyaemia  (11)  and 
septicaamia  (2).  Fourteen  pitients,  or  8  per  cent.,  died  within  a  fortnight 
from  exhaustion  ;  14  others  died  between  this  time  and  the  end  of  the  first 
month — most  from  exhaustion,  one  from  amyloid  disease,  and  two  from 
phthisis.  From  the  beginning  of  the  second  month  to  the  end  of  the  year 
after  the  operation  there  were  27  deaths,  r»r  \h*^  per  cent*  ;  while  nine  died 
in  the  course  of  tw^o  or  more  years,  of  phthisis  and  other  disease*.  Leisrink 
states  that  in  the  170  cases  there  were  altogether  OH  deaths.  Of  this  appa- 
rently high  mortality,  however,  only  about  one  half,  or  2G  }>er  cent,  of  the  whole 
oases,  could  be  ascribed  to  the  operation  itself.  The  other  half  of  the  deaths 
were  protiuoed  by  extension  of  the  disease,  by  diarrhoea,  or  by  phthisis  or 
other  disease  of  iutenial  organs — probably  in  many  instances  existing  at  the 
time  when  the  operation  was  performed. 

The  mortality  following  the  operation  appears  to  have  been  much  lower  in 
England  and  America  than  in  France  and  Germany.  In  1><81  Croft  published 
the  statistics  of  45  cases  operated  on  by  himself;  of  these  !!♦  recovered, 
18  died,  and  8  were  still  under  treatment  at  the  time  of  ilie  report.  Of  the 
40  per  cent*  of  deaths,  Vri\  died  directly  frum  the  operation,  13*4  from  some 
form  of  tuberculous  disease,  »>'♦»  from  albumenoid  disease,  and  4 "4  from  causes 
uncomiected  with  the  joint  affection.  Of  2i>3  ciises  of  excision  collected  by 
the  Committee  of  the  Clinical  Society,  2y,  or  13*7  i>er  cent,  died  directly  from 
the  operation. 

Wright  of  Manchester,  has  recorded  IMO  cases  perfonned  by  himself  up  to 
1887,  m  30  of  which  the  operation  was  done  nine  months  or  less  after  the  onset 
of  the  disease.  The  total  number  of  deaths  was  13,  hut  only  three  iKitifuta 
died  of  the  direct  results  of  the  operation,  though  two  others  died  sliortly  after 
the  excision  of  pyaemia,  resulting  from  previous  incision  of  the  joint. 

Of  36  cases  recorded  by  Hilton  Pollard  in  IHDi*,  in  which  the  operation  was 
peiformed  by  the  meth*,»d  described  ut  p.  4:il,  eight  ur  t\%  i>er  cent.,  were 
known  to  hQ  dead.  Four  pat  ient«,  or  1 0*8  jjer  cent,  died  s«Mjn  after  the  ajxtrution  ; 
in  one  of  these  cases  the  operation  was  very  prolonged,  and  in  ancitber,  cullapsi^ 
occuiTed  when  the  hot  water  flushing  was  commenced,  the  child  dying  three 
hours  afterwards  ;  in  another,  death  was  entereil  as  due  to  iodoform  poisoning, 
and  the  fdurth  viis^  dieil  ct>lhi|idi^d  on  the  eighth  day.  Of  the  other  four 
caaes,  two  died  fron*  causes  unconnected  with  the  hip  dii^eiuk* — one  from  heart 
diseeae,  and  one  from  diphtheria  ;  the  third  died  of  tuljeroulous  memngitis» 
and  in  the  fourth  case,  death,  attributed  to  abscess  of  the  brain^  occurred 
three  and  a  lialf  years  after  the  operation. 
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The  result  of  my  own  experience  is,  that  the  mortality  directly  referable  to 
the  operation  itself  is  bat  small 

2.  The  Utility  of  the  Limb  after  excision  has  already  been  partly  considered 
(we  p.  425).  After  a  successful  operation  performed  in  the  late  stages  the 
ahortening  usually  amounts  to  two  or  three  inches.  The  limb  is  well- 
noorished,  straight,  firm,  and  allows  easy  and  rapid  progression.  The  anky- 
loflJB  is  fibrous,  not  osseous.  The  patient  is  thus  enabled  to  flex  the  thigh  on 
the  pelvis,  and  to  adduct  it ;  but,  just  as  in  cases  that  have  undergone  a  natural 
cure,  the  power  of  external  rotation  and  of  abduction  is  lost,  the  mobility  of  the 
lumbar  spine  compensating  for  the  loss  of  these  movements. 

The  best  available  evidence  as  to  the  utihty  of  the  limb  after  excision  in  the 
earlier  stages  of  suppuration  is  afforded  by  a  study  of  sixteen  completed  cases 
in  Pollard's  list  already  referred  to.  Of  these,  two  may  be  excluded  as  both 
hips  were  excised,  and  another  which  was  not  seen  later  than  a  year  after  the 
operation.  In  four  cases  three  years  or  more  had  passed  before  excision  was  per- 
formed ;  the  real  shortening  varied  from  li  to  3J  inches  ;  three  walked  well, 
and  one  "  not  well."  In  the  remaining  nine  cases  the  average  time  which  had 
ehipsed  between  the  onset  of  the  disease  and  the  operation  was  15^  months  ; 
the  shortening,  after  periods  varying  between  twenty-two  months  and  five 
years  and  a  half  after  the  operation  was  from  1  to  2  J  inches  (average  1 J  inch)  ; 
in  6  there  was  more  or  less  movement,  and  in  3  ankylosis  ;  and  in  2  there  was 
permanent  flexion  ;  3  walked  well  on  the  sole,  3  walked  well  on  the  toes, 
1  walked  fairly  well,  1  walked  well  with  a  stick,  and  1  preferred  to  use  a  stick 
but  could  walk  well  without  it. 

More  evidence  of  this  kind  is  required  before  the  question  of  the  expediency 
of  performing  excision  as  an  operation  of  choice  in  suppurating  cases  can 
be  definitively  decided. 

ANEYXiOSIS    OF    THS    HIP. 

Ankylosis  of  the  Kip-joint,  following  inflammation,  differs  in  its  com- 
pleteness and  in  the  position  of  the  limb.  Thus,  it  may  be  fibrous  or  osseous  : 
or  the  limb  in  either  of  these  cases  may  be  extended,  flexed  or  adducted. 

The  most  important  point  is  the  direction  of  the  limb.  When  the  joint  is 
completely  ankylosed  with  the  limb  fully  extended  and  straight,  nothing  can  be 
done  to  improve  the  patient's  condition.  The  lumbar  spine  will  acquire  in- 
creased mobility,  especially  in  a  rotatory  direction,  and  the  patient  will  stand 
and  walk  with  ease.  The  chief  difficulty  arising  from  the  position  of  the  limb 
will  occur  in  going  up  stairs  and  in  sitting. 

If,  however,  the  ankylosis  l>e  fibrous,  even  though  the  limb  be  straight,  the 
freedom  of  movement  may  be  much  increased,  and  any  feulty  direction  as  to 
abduction  or  adduction  may  be  in  a  great  measure  remedied,  by  douches, 
friction,  pressure,  or  even  forcible  movement,  and  occasionally  by  the  sub- 
cutaneous section  of  tense  bands  of  fascia,  or  of  tendinous  and  muscular 
structures  about  the  anterior  superior  spine  of  the  ilium. 

If,  unfortunately,  tliB  limb  have  become  ankylosed  in  the  flexed  position, 
means  must  be  adopted  to  straighten  it ;  and  this  must  be  done  whether  the 
anyklosis  be  fibrous  or  osseous.  For  here  the  deformity  and  inutility  of  the 
limb  are  always  considerable  ;  and  increasingly  so,  the  more  the  ankylosis 
approaches  to  a  right  angle. 
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In  rectanp:Qlar  aDkjloeis  af  the  bip,  the  foot  canuot  be  put  to  the  j^ound  so 
loog  as  the  spine  is  straight  (Fig,  577)*  In  order  that  the  toea  should  touch 
the  ground,  it  bccomet  necessary  that  the  body  lie  bent  forward  ;  and  the 
Inmlwir  fipiue  will  couseqciently  be  thi*own  bto  a  very  considerable  arch 
(Fig.  578). 

The  extent  of  the  angnlar  deformity  in  this  kind  of  ankyloBiB  ean  always 
be  ©aaily  measured  in  the  following  way.  If  the  patient  be  laid  flat  upon 
his  back,  so  that  the  lumbar  spine  touches  the  mattress  on  which  he  is  lying, 
the  knee  will  be  raised  alxive  that  of  the  sound  limb,  and  the  angle  formed 
between  the  thigh  and  trunk  will  at  ont-e  be  T^ry  perceptible.  Hut  if  the 
knee  be  depressed  m  as  t<j  be  brought  to  tlie  same  lerel  m  that  of  the  sound 
limb,  then  the  anterior  superior  spine  of  the  ilium  is  rotated  forwards,  and 
the  lumbar  spine  arched  forwards  to  an  extent  proportionate  to  the  angle  of 
deformity. 

This  angular  ankylosis  of  the  hip-juint  rLMjuiitJs  to  be  corrected,  and  the 
limb  to  be  brought  into  a  straight  position,  so  that,  even  if  it  be  shortened, 
t  he  patient  may,  by  means  of  a  high-heeted  boot,  rest  it  upon  the  ground,  and 
oee  it  aa  a  meana  of  support  and  of  progresaion.  This  may  sometimes  be  effected. 
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Flic  iT6.<-AAkxln*l*  ilt«r  filjvi«ij»l  DU«ur  t 
Ctm^ture  wfapln*  tn  it1««4ti|{  Foot  cm  Omuua. 


when  the  ankylosis  is  fibrous,  by  forcible  extension  under  chlorofonn*  Bnt  in 
other  ciu^.'S  this  cannot  be  done  by  simple  extension,  resistance  Ixnug  offered 
by  the  mnsclei;  on  the  anterior  and  upper  part  uf  the  thigh.  In  such  circum- 
stanoea,  those  that  offer  most  resistance  must  tx?  divided  subcutaneously  ;  and 
these  will  usually  be  found  to  be  the  reetus,  tensor  vagina?  femoris,  pectineus, 
and  gracili§^  After  the  limb  \\m,  in  this  way,  been  straightened,  and  main* 
tained  for  jiorne  time  in  the  straight  [>osition  by  means  of  the  long  splint^ 
wtjght  ap^taratus  or  Thomas's  splttit^  passive  motion  and  frictions  may  be  used 
to  reator*-  the  mobility  of  the  jitinl. 

Operation  for  Angular  Oaaeons  Ankylosis. — Divtaion  of  the  upper  end 
of  the  fenmr  for  angular  ankylosis  was  tirst  perform*^  by  Rhea  BarU>n, 
in  ^w><^v     It  wuM  <Iout*  in  the  case  of  u  sailor,  ^2\  years  of  age,  who,  in  const;- 
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qnenoe  of  an  injury,  had  oBseoos  ankylosis  of  the  hip  in  a  nearly  rectangular 
position.  Barton,  according  to  Gross,  made  a  crucial  incision  over  the  great 
trochanter.  The  muscles  were  detached  and  turned  aside,  and  the  great 
trochanter  and  part  of  the  neck  of  the  femur  were  sawn  transversely.  Whether 
a  simple  section  of  the  bone  was  made,  or,  in  conformity  with  Barton's  usual 
practice  in  ankylosis,  a  V'shaped  piece  of  bone  was  removed,  I  know  not ;  for 
on  this  point  American  authorities  differ.  But  the  limb  was  brought  into  a 
straight  position,  and  put  up  in  a  fracture  apparatus  for  twenty  days.  Passive 
motion  was  then  commenced,  and  at  the  end  of  four  months  the  patient  had  a 
movable  false  joint,  so  that  he  could  rotate  the  limb,  abduct  it  for  twenty 
inches,  and  carry  it  backwards  and  forwards  to  a  still  greater  extent.  The  case 
was  therefore  eminently  successful.  The  operation  appears,  however,  to  have 
attracted  but  little  notice,  and  to  have  been  but  rarely  performed  by  others.  It 
IB  true  that  Barton  himself  operated  a  second  time  ;  and  that  Rogers  of  New 
York,  in  1830,  did  so  successfully  on  a  man  47  years  old.  The  example  of 
these  American  Surgeons  was  followed  in  Europe,  by  Textor  in  1841,  and  by 
Maisonneuve  in  1847,  on  a  girl  of  18,  successfully.    Ross  (U.S.A.)  operated 


Fig.  .'^70.-  Lin«"*  of  Sfrtion  in 
JNi>Te  »  Oj>erafii.n  toi*  Aiiky- 
loAis  of  Hii»-jojnt. 


Fig.  .'>bO.— Ai»pljc«ti..n  «»!  Saw  lo  Neck  of  ThiKh-bone 
ill  AdaiuH'K  Oi>eratioD. 


in  18r)7  on  a  woman  of  2:>.  In  the  two  latter  cases  no  false  joint  was  made; 
but  the  IxMie,  after  UA\\\r  straiirhtened,  united  a<rain  by  callus.  In  March, 
1861),  I  performed  a  similar  operation  at  University  College  Hospital,  on  a  girl 
of  1<),  who  had  rectanirnlar  osseous  ankylosis  of  the  right  hip-joint.  The 
patient  made  a  slow  hut  irood  recovery  with  a  straight  and  useful  limb. 
There  was  no  attempt  at  the  formation  of  a  false  joint,  but  consolidation  took 
place  at  the  line  of  section. 

In  lHi\2  Savre  recommended  division  of  the  femur  above  the  small  trochanter 
so  as  to  retain  tiie  attachment  of  the  psoas  and  iliacus  to  the  shaft,  and  he 
aimed  at  the  production  of  a  false  joint  by  cutting  out  a  semicirculai  ^\^cft  oK 
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bone  mth  it«  csonvexity  upwards,  and  tbeu  rouuding  off  the  upper  end  of 
femur  (Fig.  579). 

As  a  matter  of  fact*  however,  lx)ny  union  usually  occurs  after  osteotomy, 
and  the  result  is  ^{kA  if  the  f*?uiur  can  be  brou^'ht  down  into  a  satiafactory 
position*  The  diviAion  above  the  small  tnxjhanter  has  therefore  no  special 
advantage,  and  choice  must  usually  be  made  between  division  of  the  neck  of 
the  femur  as  recommended  liy  William  Adams,  and  division  of  the  shaft  below 
the  small  trochanter  as  advised  by  Oant.  The  former  method  is  available  only 
when  ankylosis  has  occun-ed  without  extensive  destruction  of  the  head  of  the 
bone.     It  is  done  as  follows* : — 

A  tenotome,  having  been  introduced  a  little  above  the  top  of  the  great 
trochanter,  is  carried  straight  down  to  the  neck  of  the  femur,  dividing  the 
muscles  and  opening  the  capsule  freely.  The  knife  being  withdrawn,  an 
Adams's  saw  (Fig.  574)  is  passed  down  to  the  boue,  which  is  cut  through 
from  before  backwards  (Fig.  r»«n).  The  section  of  the  bone  takes  a  few 
minutes,  and  is  as  much  an  act  of  Sling  as  of  sawing.  The  wound  is  then 
closed  by  a  pad»  and  the  limb  brought  straight.  Before  this  could  be  done  in 
Adams's  first  case,  it  wiis  uecessiiry  to  divide  the  long  head  of  the  rectus,  the 
adductor  lougus,  and  the  tensor  vaginae  femons  muscles.  In  performing  this 
operation,  as  Adams  justly  oliserves,  it  is  of  great 
importance  for  the  Surgeon  to  bear  in  mind  the 
altercil  direction  of  the  shaft  of  the  femur,  which  is 
usually  adducted  as  well  as  flexed  forwards,  so  that 
the  division  of  the  neck  may  be  mailc  at  right 
angles  to  the  axis  of  the  bone  and  not  obliquely,  or  in 
a  direction  more  or  less  parallel  to  the  shaft.  After 
the  operation  in  Adams's  fir^t  case,  an  endeavour 
was  made  by  passive  mention  to  get  a  false  joint  ;  but 
this  being  unsuccessful,  the  attempt  was  abandoned^ 
and  the  limb  allowed  to  unkylo^e  in  the  sti-aight 
positi<»n.  Since  this  c^ise,  the  operation  has  been 
re|>eated  succepsfully  by  Adams  and  by  many  other 
SurgLMJUs,  wjiue  of  whom  prefer  to  use  an  osteotome 
instead  u\  a  saw. 

In  pi^rfurmfng  lysteutomy  of  the  femur  Ijcluw  the 
small  tnx^hanter,  »  short  incision  is  mode  on  to  the 
external  surface  of  the  bone  which  is  then  divided 
with  a  saw  or  osteotome, 

Croat-  or  Scissor-lagged  Deformity  is  coca- 
sionaily  met  with  n^i  the  result  of  ankylo^i.-^  of  both 
bip-jointa.  The  annexed  drawing  ( Fig.  bH\ ),  which  dement  Lucas  h««  allowed 
me  to  take  from  one  of  his  cases  illnstrates  admirably  the  jxculiar  position 
assumed  by  the  lower  extremities  in  this  remarkable  deformity.  It  will  b© 
noticed  that  neither  limb  is  in  the  ordinary  adducted  position  of  hip 
disease^  both  being  fully  n>tnted  i»utwanls.  Its  mode  of  tjrigin  is  somewhat 
obeCQTC.  The  view  to  which  Lucas  inclines  is  j»roliablv  ihe  a^rrect  ijnc,  vix., 
that  the  position  is  assumed,  pn^bably  uncon»«ciously  on  the  part  uf  the  ^latient, 
with  the  object  of  placing  the  limbs  in  the  m«^st  tavouruble  positions  for  pn** 
grewion.  One  leg  is  usually  affected  first ;  after  a  time  tbe  other  foUowa. 
Progression  is  from  the  knees,  not  from  the  hips.   The  two  limbs  u^tually  become 
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equally  affected ;  but  in  a  case  that  I  saw  with  Tyson,  of  Folkestone,  the  left 
was  crossed  over  the  right,  the  latter  being  nearly  straight.  Should  it  be 
thought  desirable  to  attempt  to  correct  this  deformity,  an  anaesthetic  should 
be  giveu,  and  if  the  ankylosis  is  not  perfect,  the  adhesions  must  be  broken 
down  and  the  limbs  straightened,  if  the  ankylosis  is  osseous,  the  neck  of  the 
femur  on  either  side  must  be  cut  across  with  saw  or  osteotome,  and  the  limbs 
brought  into  position. 


DISSASSS    OF    THS    FBMUB. 

In  Connexion  with  the  various  diseases  of  the  femur  little  need  be  added  to 
what  has  been  said  already  in  describing  the  affections  of  the  bones  in  general. 
Acute  necrosis  of  the  bone  is  not  uncommon,  and  shows  a  special  predilection 
for  its  lower  extremity,  causing  the  separation  of  a  sequestrum  from  the  pop- 
liteal surface.  Chronic  osteitis  and  periostitis  of  the  shaft  are  also  not 
unfrequently  met  with.  Many  special  points  relating  to  sarcoma  of  the  femur 
have  already  been  considered. 
Tuberculous  disease  of  the  articular 
extremities  is  chiefly  important  in 
its  relations  to  the  similar  affections 
of  the  hip  and  knee,  but  may  occur 
independently  of  joint  disease. 

TaberciiloTUEi  Disease  of  the 
Great  Trochanter  occasionally 
affects  the  bone  primarily,  or  may 
have  its  starting-point  in  one  of 
the  overlying  bursae.  The  resulting 
abscess  in  the  upper  and  outer 
part  of  the  thigh  may  closely 
resemble  that  due  to  hip  disease  ; 
but  careful  examination  will  usually 
show  that  the  joint  is  unaffected, 
and  that  the  disease  is  limited  to 
the  tnxjhanter.  It  is  more  com- 
mon in  children  than  in  adults,  and 
results  in  central  or  superficial 
caries,  which  is  often  associated 
with  necrosis.  In  these  cases  the 
limb  should  be  made  l)loodles8,  and 
the  trociianter  fully  exposed  by  a 
curved  incision  (Fig.  582).     The 

disease  must  then  bd  treated  on  general  principles,  but  great  care  must  be 
taken  not  to  open  the  joint. 

Tabercnloos  Disease  of  the  Neck  of  the  Femur  is  a  common  ante- 
cedent of  hip  disease,  but  may  sometimes  give  rise  to  an  extra-articular  abscess  by 
the  early  treatment  of  which  the  joint  may  be  saved.  Two  cases  of  this  kind 
have  been  recorded  by  Chartei*s  Symonds.  In  both  cases  a  large  abscess  was 
present  in  the  upper  and  outer  part  of  the  thigh,  from  which  a  minute  sinus 
led  to  a  seciuestruin  in  the  neck  of  the  femur.  The  removal  of  the  seques- 
trum was  followed  by  recovery  in  both  instances,  in  one  with  a  peti^cl  \o\\i\.. 


Fig.  fiSJ.— Incision  exiKjsing  the  (ireat  Tniclianter  for  the 
removal  of  dlHeaHed  bone  :  Eaniarch's  bandage 
applied  to  render  the  oi>enition  bUxMlletis. 
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DISUABUB    OF    THB    KNEE-JOINT. 

Nothing:  further  need  be  said  here  coacerning  most  of  the  various  disenses 
to  which  the  knee  is  liable.  Acute  sjnovids,  acute  arthritis,  rheumatoid 
arthritie,  and  Clmrcot's  disease  are  relatively  so  common  in  fche  knee  that  our 
knowlodjre  of  their  clinical  and  pathological  features  is  largely  derived  from  a 
study  of  them  in  this  articulation.  Certain  special  cou  si  derations  areJ»owevcr, 
neoessary  rehttiv*^  in  tuberculous  disea^se, 

niberculons  Disease  of  the  Knee-joixit. — The  knee  is  more  ootnmonly 
the  Beat  of  tuberculous  disease  than  any  other  joint  in  the  body,  excepting 
perhaps  the  hip.  To  the  disease  of  this  joint  the  nH.me  of  **  white  swelling  ** 
was  first  applied,  and  in  many  respects  it  stands  as  the  type  of  tuberculous 
joint  affections  in  gt^neral. 

In  younj^  adults  the  cases  of  primary  synovial  disease  equal,  if  they  do  not 
oxoeedf  in  number  those  in  which  the  Joint  is  infected  from  a  primary  ofjscous 
deposit  The  statistics  of  Willemer,  Kontg,  and  Oheyne,  show,  however,  that  as 
age  advances  the  proportion  alters,  primary  synovial  disease  becoming  much 
more  rare.  Cheyne  finds  that  in  cases  commencing  as  a  tuberculous  bone 
ileposit,  this  most  often  occurs  in  the  lower  epiphysis  of  the  femur,  especially 
in  the  interaal  condyle  ;  next  in  fre(j«ency  in  the  head  of  tht'  tibia,  and  most 
rarely  in  the  patella*  Kocher  has  described  a  variety  of  the  dis(.'ase  which  he 
Mieves  commences  in  one  of  the  semilunar  fibro-cartilages,  but  it  seems 
more  probable  that  the  actual  starting-point  is  the  adjacent  synovial  membrane 
or  bone,  with  rapid  invasion  of  the  cartilage. 

The  symptoms  and  diagnosis  have  already  been  sufficiently  discussed  in  a 
previous  ehapt<;r  (p,  348). 

In  the  Treatment  of  a  case  of  tuberculous  disease  of  the  knee»  pi^rfeet  rest 
of  the  joint  from  the  earliest  stage  is  essential ;  without  this  there  is  no  hope 
of  cure.  If  the  knee  is  already  flexed  it  may  be  necessary  to  overcome  this 
gradually  by  a  weight  extension.  Whatever  kind  of  splint  is  applied  it  should 
tjxtend  from  the  fold  of  the  nates  to  the  toes»  and  during  the  first  few  weeks 
of  the  treatment  the  limb  should  be  kept  in  a  horizontal  position.  Tfie  splint 
may  conveniently  be  made  of  leather  or  plaster  of  Paris.  In  applying  plaster 
of  Paris  to  such  a  ease  two  long  strips  of  Ivonsehold  flannel  should  be  cat 
sufficiently  long  to  reach  along  the  back  of  the  limb  from  the  fold  of  the  nates 
to  the  heel  and  thence  along  the  sole,  and  broad  enough  to  extend  two-thirds 
round  the  limb.  The  outer  strip  is  completely  soaked  in  thin  plaster  cream 
and  the  inner  strip  smeared  with  the  cream  on  its  outer  surface  only.  The 
two  strijis  an*  piriceil  one  on  the  other  and  quickly  applied  to  the  hmb  with  a 
roller  Imndage,  As  sfMtn  a«  tfie  acute  symptoms  have  subsided,  the  patient 
may  l>e  allowed  to  get  iilKiut  with  cnitchci^,  and  wearing  a  [*atten  or  high- 
heeled  boot  on  the  sound  ftiot  so  as  to  raise  the  foot  of  the  alTeeted  limb  frt>m 
the  ground.  The  mml  efficient  apparatus  at  this  time,  and  one  which  can  bo 
Dted  from  the  first,  is  a  Thomas's  knee  splint  (Fig.  58.S).  This  has  the 
additional  advantage  of  leaving  the  joint  exiK«H-d  s^)  that  the  effects  of  the 
treatment  can  \^  ol»served. 

The  appamtUH  consists  of  a  well-fiadded  iron  ring,  coveri'd  with  leather,  from 
which  an  iron  rod  extends  downwanis  on  each  side  of  the  leg,  tenuinating  in 
a  leoond  ring  at  the  lower  end.  In  ordinary  cases  in  which  the  limb  is 
tdembly  straight  the  appanuus  is  thus  applied  :— The  splint  must  be  of 
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a  length  as  to  extend  from  three  to  four  inches  beyond  the  foot.  Two  strips 
of  strong  strapping  are  prepared  of  sufficient  length  to  reach  from  immediately 
below  the  head  of  the  tibia  to  one  inch  beyond  the  sole  of  the  foot ;  to  one 
end  of  each  of  these  a  stoat  tape  is  firmly  sewn.  The  strips  are  then  appUed 
to  the  sides  of  the  leg,  the  tapes  beiag  below.  To  give  additional  secority 
some  narrower  strips  must  be  wound  spirally  round  the  leg,  care  being  taken 
not  to  apply  them  circularly,  or  with  sufficient  tightness  to  constrict  the  limb. 
Over  all,  a  flannel  bandage  may  be  applied  from  the  ankle  to  the  upper  end  of 
the  tibia.  The  strips  of  plaster  thus  applied,  if  of  proper  quality,  should 
retain  their  hold  without  shifting  for  many  weeks.  The  limb  is  then  passed 
through  the  upper  ring  of  the  splint,  which  is  pushed  upwards  till  it  gets  a 


Fig.  5^3.— TljoiMfis  «  Kin'O-Spliiit. 


Fig.  r>H4.— Thoiuofl's  Knee-Splint  applied. 


firm  lieariiig  against  the*  tulxTosity  of  the  ischium.  The  splint  is  secured  in 
position  by  tying  the  tapes  atttaehed  to  the  strips  of  plaster  to  the  ring  ac 
the  l)Ottom  of  the  splint.  It  is  not  intended  in  so  doing  to  extend  the  limb 
forcibly,  but  merely  to  retain  the  splint  steadily  in  position.  If  the  patient  is 
to  walk  on  the  splint  it  is  better  to  have  a  bar  fixed  between  the  two  vertical 
rods,  above  tlieir  lower  ends,  to  which  the  tapes  can  be  made  fast,  otherwise  they 
are  quickly  worn  through.     The  limb  being  thus  fixed  longitudinally,  lateral 
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and  antero-posterior  movements  are  prevented  by  two  bn>ad  stripe  of  pluster^ 
abont  three  feet  long  and  three  to  five  inches  wide  ;  one  to  be  applied  to  the 
middle  of  the  thigh,  and  the  other  to  the  leg  opposite  the  calf*  The  atrip  of 
plaster  is  first  fixed  to  one  of  the  lateral  rod«,  then  brongbt  over  or  under  the 
limb,  and  hack  to  the  same  bar,  the  remainder  of  the  strip  being  wonnd  round, 
including  both  bars  and  the  limb.  The  second  strip  is  then  applifxi  in  the 
same  way,  but  is  fixed  to  the  opposite  lateral  rod.  A  broad  strip  of  plaster  is 
next  applied  behind  the  knee  between  the  two  lateral  rods,  so  as  to  support 
tbe  ham.  Lastly,  a  flannel  bandage  is  smoothly  applied  from  the  toes  to  the 
groin.  If  properly  pat  up  the  apparatus  should  not  refpiire  changing  for 
some  weeks  ;  the  tapes  must  be  tightened  whenever  they  become  l<»ose,  and 
the  flannel  bandage  re-applied  daily,  but  the  strapping  phould  not  be  touched. 
In  walkings  a  patten  is  worn  on  the  boot  of  the  sound  side,  so  as  to  equalize 
the  length  of  the  two  limbs  (Fig.  584).  A  broad  strap  may  be  carried  from 
the  splint  over  the  opposite  shoulder,  as  in  Fig.  58i,  but  if  the  strips  of  plaster 
ai*e  properly  fixed  to  the  leg,  and  the  tapes  tiai  sulBciently  tightly,  this  is  not 
necessaiy.  A  Thomas's  splint  applied  as  above  described  is  perhafjs  the  most 
perfect  apparatus  ever  invented  for  fixing  the  knee.  If,  however,  all  the 
details  are  not  attended  to,  it  becomes  as  useless  as  any  other  form  of  splint 
Even  if  the  limb  is  flexed  to  a  considerable  angle,  the  Thomases  splint  may  be 
applied  as  above  described,  slight  modifications  being  made  to  suit  the  altered 
position  of  the  limb.  After  a  few  weeks  in  bed  the  limb  will  usually  become 
straight,  if  no  ankyk»sis  exists. 

During  the  time  that  the  limb  is  on  the  splint  the  accessory  means  of 
treatment,  such  as  counter-irritation  or  pressure  by  an  elastic  bandage,  may  be 
emjiloyed,  should  they  be  considered  necessary  ;  but  in  most  cases  simple  rest 
is  all  that  is  required.  If  the  joint  improves  under  this  treatment  it  must  be 
patieutly  continued  for  many  mouths,  or  even  a  year  or  more. 

If,  in  sipite  of  treatment  by  rest,  the  joint  continues  to  enlarge,  with 
increase  of  the  pulpy  swelling  and  perhaps  signs  of  abscess  formation,  or 
should  the  joint  be  seen  for  the  first  time  after  tht«e  complications  have 
arisen,  operative  interference  is  required.  It  is  not  necessary,  however,  to 
have  immediate  recourse  to  excision  or  amputation,  if  the  geneml  health  of  the 
patient  is  good  and  his  surroundings  are  favourable-  Simple  incision  of  the 
joint,  or  artlirotoiny,  has  been  jiraetiaed  with  success  by  H.  ().  Thomas  and 
Rush  ton  Parker,  Free  lateral  incisions  are  made  as  far  bw'k  lis  p<i«siblr  so  us 
to  drain  the  cavity  thoroughly,  if  they  are  made  t<x>  near  the  patella  a  pouch  is 
left  behind  the  incisions  on  each  side,  in  which  the  discharges  may  accumulate. 
The  incisions  should  extend  from  the  level  of  the  upper  limit  of  the  pooch  of 
synovial  membrane  above  the  patella  to  the  level  of  the  tibia.  If  an  abeoess  is 
burmwing  beyond  this  point,  the  knife  must  be  carried  further,  so  as  to  lay  it 
fa*c[y  open.  The  incisions  having  been  made,  the  pulpy  granulation  tissue 
filling  the  cavity  of  the  joint  may  he  freely  wraped  away  with  a  shaq>  spoon, 
and  if  a  carious  {tateh  be  felt  on  either  of  the  bones  this  also  may  Im  treated 
in  the  SJime  way.  In  some  cases  sequestra  may  be  found,  and  removetK  The 
operation  should  be  performed  with  the  strictest  antiseptic  precautions.  In 
the  after*treatmeut  drainage-tubes  an*  not  necessar}'  if  the  incisions  are 
ftulliciently  free.  The  dressing  must  W  changed  at  the  end  of  the  fint  twenty. 
four  hours,  as  it  will  be  soaked  by  the  abundant  blix^dv  and  s^*rous  discharge 
which  flows  away  immediaktly  after  the  operation.     An  anti*#^|>tu'  t*nth»n-ivMn| 
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dressing,  either  of  iodoform-  or  salicylic-wool  may  then  be  applied,  enveloping 
the  knee  widely  on  each  side,  and  surrounding  the  splint.  This  may  be  left 
andistnrbed  till  some  discharge  soaks  out,  unless  severe  pain  or  elevation 
of  temperature  should  indicate  that  all  is  not  going  on  well.  Konig  strongly 
reoommends  the  application  of  some  iodoform  to  the  inside  of  the  joint  at  the 
operation. 

Leaving  out  of  consideration  those  cases  in  which  amputation  is  required 
the  Surgeon  has,  however,  usually  to  choose  between  arthrectomy  and  excision. 
AlUiough,  in  a  few  recorded  cases,  a  movable  joint  has  been  obtained  by 
arthrectomy  when  the  disease  has  been  still  confined  to  the  synovial  membrane, 
this  result  can  practically  scarcely  be  anticipated,  and  as  a  general  rule,  an 
ankylosed  joint  in  the  extended  position  will  be  the  most  serviceable  to  the 
patient.  This  result  can  be  obtained  with  gi^eater  certainty  if  sufficient  of  the 
articular  surfaces  of  the  femur  and  tibia  is  removed  to  allow  flat  bony 
flurfaces  to  be  brought  into  apposition.  This  has  the  additional  advantage 
of  removing  any  partially  loosened  cartilage  and  of  bringing  into  view  any 
tuberculous  foci  which  may  exist  in  the  bone  beneath  it.  The  actual 
shortening  of  the  limb  which  this  procedure  causes  is  too  small  to  be  a  serious 
drawback,  and  it  may  therefore  be  laid  down  as  a  general  nile  that  in  adults 
the  best  results  will  be  obtained  by  excision.  In  growing  children,  however, 
the  case  is  diflPerent,  for  any  removal  of  bone  may  seriously  interfere  with  the 
sabseqnent  growth  of  the  limb,  which,  it  will  be  remembered,  depends  so 
largely  upon  the  epiphysial  cartilages  of  the  lower  end  of  the  femur  and  the 
npper  end  of  the  tibia.  In  children,  therefore,  formal  excision  has  been 
largely  replaced  by  arthrectomy,  although  there  can  be  little  doubt  that  the 
great  advantage  of  unimpaired  growth  of  the  limb  is  obtained  at  a  certain  cost, 
for  the  complete  removal  of  the  disease  is  ensured  with  less  certainty,  and 
there  is  greater  risk  of  an  amount  of  subsequent  mobility  which  too  often 
leads  to  gradual  flexion  of  the  joint. 

The  ideal  case  for  arthrectomy  is  one  in  which  the  patient  is  a  child  and  the 
disease  purely  synovial.  The  principle  involved  is  that  only  diseased  tissues 
are  sacrificed,  and  in  many  cases  this  necessitates  removal  of  large  portions  of 
the  articular  cartilage  and  the  thorough  scraping  of  tuberculous  foci  in  the 
bones. 

In  some  cases,  as  the  result  of  rest,  the  disease  subsides  in  the  greater  . 
part  of  the  joint,  and  only  in  a  certain  portion  progresses  to  a  stage  neces- 
sitating operation.  Under  these  circumstances  a  limited  operation  only  is 
required ;  this  should  consist  in  making  a  free  incision  into  the  affected 
part  of  the  joint  cavity  and  removing  as  completely  as  possible  the  tuberculous 
tissue. 

Arthrectomy  of  the  Knee- Joint  was  first  performed  in  this  country  by 
Wright  of  Manchester  in  1881,  and  has  also  been  recommended  by  Oilier  and 
Volkmann.  It  is  thus  performed  : — The  limb  having  been  made  bloodless  by 
Esmarch's  method,  the  cavity  of  the  joint  must  be  fully  exposed.  This  may 
be  done  by  a  curved  incision,  extending  from  the  posterior  and  upper  part  of 
the  inner  condyle  to  the  corresponding  point  on  the  outer  side,  and  extending 
downwards  to  a  point  about  half  an  inch  above  the  tubercle  of  the  tibia.  The 
ligamentum  patellae  is  then  divided  and  the  flap  with  the  patella  raised,  fully 
opening  the  joint.  Another  method  consists  in  making  two  lateral  incisions 
extending  on  each  side  from  the  level  of  the  upper  part  of  the  condyles  ol  l\\fe 
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femur  to  the  head  of  the  tibia.  These  are  oonnected  by  a  transrerfie  incidioa 
paBsing  over  the  middle  of  the  patella.  The  Ixme  is  then  sawn  through,  and 
the  tiapfi  turned  upwards  and  downwards.  Other  methcKls  have  been  sug- 
gested, in  which  the  patella  and  ligameutura  patellae  are  uninjured^  but  it 
18  scarcely  possible  to  expose  the  joiut  eflicieutly  without  dividing  one  or  the 
other*  The  next  step  in  the  ojieration  is  thus  described  by  Wright,  It 
"  consists  in  carefully  cutting  away  with  forceps  and  scalpel  or  scissors  every 
particle  of  pulpy  granulation  tissue,  all  the  infiltrated  capsule  and  the  semi- 
lunar cartilages,  and  scraping  quite  clean  all  the  articular  cartilages,  picking 
out  gmnulation  tisi^ue  from  any  pil^  in  tlie  cartilage,  and  if  necessary  gouging 
away  any  small  spots  of  diseased  l»one.  The  process  must  be  thorough,  and 
extPBiDe  flexion  of  the  Itmb  is  required  to  completely  expose  and  clean  the 
posterior  part  of  the  joint ;  the  crucial  ligament*  are  scraped  but  curefully 
preserved^  the  later-al  ligaments  are  usually  divided.  The  upper  synovial  ma 
most  lie  thoroughly  cleaned.  The  most  difficult  part  of  the  operation  ia 
getting  away  the  post^erior  part  of  the  semilunar  cartilages  and  the  synovial 
membrane  at  the  back  of  the  joint.  The  procesn  is  a  tedious  one,  often  lasting 
one  and  a  half  or  two  hours— including  the  subsequent  putting  up  in  a 
splint.''  Other  Surgeons  have  divided  the  crucial  ligament*  in  order  to  reach 
the  back  of  the  joint,  subsequently  uniting  them  by  catgut  sutures.  When 
the  operation  is  completed,  if  the  open  months  of  any  vessels  can  be  seen  they 
may  be  secured  with  catgut  ligatures.  The  wound  may  then  be  closed. 
If  the  ligamentum  patella?  has  been  divided  it  must  be  united  by  thick  catgut 
sutures.  The  patella,  if  sawn  through,  may  be  brought  together  in  the  same 
way,  or  silver  wire  may  be  used.  It  is  ver)'  important  to  avoid  the  use  of 
drainage-tubes*  This  may  be  done  by  making  the  incisions  far  enough 
towards  the  posterior  part  of  the  lateral  as|>ect  of  the  If  nib,  and  by  sewing  them 
up  oidy  in  the  middle,  leaving  at  lea^st  two  incb?8  on  each  side  to  unit€  by 
granulation.  An  antiseptic  dressing  of  some  kind  must  then  be  applied. 
The  following  will  be  found  very  eiUcient.  The  wound  ia  first  dusted  with 
iodoform  ;  it  is  then  covered  with  a  strip  of  carbolis^d  oiled  silk  to  prevent 
scabl>ing  ;  over  tins  are  placed  four  layers  of  carbolic  gauze,  wrung  out  of 
carbolic  lotion,  so  that  the  early  discharge  may  come  directly  in  wntiict  with 
ft  powerful  chemical  antiseptic  during  the  tir^t  twenty- four  hours.  Over  thia 
again  is  placed  a  layer  of  iodoform  or  salicylic  wool  about  one  inch  thick,  and 
secured  with  an  antiseptic  bandage  applied  with  mcxlerate  firmness.  Tlie 
Thomas's  knee-splint  can  then  be  put  on  (p.  414).  A  large  mass  of  sftUcylic 
wool  many  inches  in  tliickness  is  next  wnipped  round  the  limb  so  aA  to 
include  the  splint,  and  to  n^ach  from  the  middle  of  the  leg  to  the  middle  of 
the  thigh,  and  over  this  a  bandage  is  firmly  applied  so  as  to  exert  moderate 
elastic  pressure.  The  limb  is  then  elevated  to  ii  right  angW  and  the 
tourniquet  removed.  If  no  bleeding  occurs,  the  dressing  may  bo  lett  on- 
changed  for  a  mouth  or  six  we(*ks  if  the  tempamiui^  roinaina  low  and  no 
discharge  appears.  This  mode  of  treatment  haa  be*^n  adopted  in  a  oo»* 
siderable  number  of  cases  in  University  College  Hospital.  In  none  lias  it 
been  necessary  to  remove  the  dreising  on  account  of  hiemorrluigi),  and  in  the 
great  majority  the  wound  has  l)<een  found  healed  or  merely  sui>erfictal  at  the 
Hrat  di^saing  a  mouth  or  mon^  after  the  operation*  The  essential  coudiiiona 
for  suci*es8  ait? ;  L  Efticient  antiseptic  precautions  *  :;.  Thorough  n:moval  of 
the   diseased    tissues:    .^k  L^raina^e  without    lu!»f«i    by  leaving  some  incllQS 
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of  the  wound  open  ;  4.  The  use  of  an  efficient  splint  to  ensure  absolute  rest ; 
and,  5.  A  lasting  dressing.  The  Thomas's  knee-splint  should  be  worn  con- 
tinnoosly  for  a  year  after  the  operation,  and  after  this  it  is  generally  advisable 
to  apply  a  leathern  splint  for  another  year  or  more. 

Szoision  of  the  Xnee-Joint  was  originally  performed  at  the  close  of  the 
hfit  century  by  Park,  Filkin,  and  the  Moreaus,  but  it  fell  into  disfavour  until 
it  was  revived  in  1850  by  Fergusson,  since  which  time  it  has  been  extensively 
practised.  As  a  means  of  treating  tuberculous  disease  of  the  joint,  excision 
has  been  much  less  frequently 
practised  during  the  last  few 
years,  having  been  to  a  large 
extent  replaced  by  arthrectomy. 
In  growing  children  arthrectomy 
should,  as  a  general  rule,  be  the 
method  adopted.  After  growth 
has  ceased,  arthrectomy  has  little 
advantage  over  excision,  which 
for  reasons  already  given  (p.  431 ), 
may  therefore  be  looked  upon  as 
the  operation  of  choice. 

It  was  at  one  time  recom- 
mended that  excision  of  the  knee 
should  not  be  undertaken  after 
the  age  of  30,  but  that  ampu- 
tation should  be  performed.  This 
rule  must  now  be  modified,  and 
even  in  middle-aged  patients, 
whose  general  conditior.  is  good, 

and  in  whom  the  local  disease  is  not  too  extensive,  excision  may  be  given  a 
trial  :  thus  Gant  has  recorded  cases  successfully  operated  upon  as  late  as  53, 
After  middle  age,  however,  tuberculous  disease  of  the  knee  is  usually 
an  indication  for  amputation.  Excision  must  also  be  abandoned  in  favour  of 
amputation  if  there  is  very  extensive  bone  disease,  or  infiltration  of  the  soft 
parts,  or  if  there  is  tuberculous  disease  of  the  lungs,  or  albumenoid  degeneration 
of  the  viscera. 

In  neglected  cases  in  which  sinuses  are  present  and  deformity — usually 
flexion  and  displacement  of  the  tibia  backwards — exists,  excision  may  be 
re<juired  l)efore  the  faulty  posititm  can  be  remedied. 

At  the  International  Congress  of  1881  Kocher  of  Berne  maintained  that  in 
tuberculous  disease,  excision  of  the  knee  ensures  a  more  rapid  cure  and  a  better 
limb  than  any  conservative  method  of  treatment,  but  this  view  is  not  generally 
accepted,  although  there  is  considerable  difference  of  opinion  on  the  matter. 
Thus,  many  Surgeons,  whilst  allowing  that  excision  should  only  be  employed 
among  the  upper  and  middle  classes,  and  in  country  practice,  when  all  other 
means  have  failed,  have  become  so  disheartened  by  repeated  failures  to  cure 
white  swelling  of  the  knee  in  the  children  of  the  poor  of  large  cities,  that 
they  have  resorted  to  excision  at  a  very  early  period.  It  is  not  wise,  however, 
to  adopt  a  uniform  mode  of  treatment  for  all  cases  ;  each  should  be  dealt  with 
on  its  own  merits. 

Tha  operation  may  be  performed  by  making  a  horse-shoe  incision  ^\\.\v 
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the  convexity  downwards,  commencing  at  the  side  of  one  condyle  of  the 
femur,  and  [lassing  immediately  alcove  the  tubercle  of  the  tibia  to  a  corre- 
sponding point  on  the  opposite  condyle  (P'lg.  *y^h).  By  this  incision  the 
h'gamentum  patellge  is  divided,  antl  the  patella  turned  up  in  the  elliptical  flapt 
the  crucial  h'giiment.s  if  not  already  disorpinized,  are  then  to  be  cut  acroas, 
any  remaining  lateral  attachment.^  divided,  and  the  bones  cleared  for  the  saw. 
In  doing  this  the  limb  mast  be  forcibly  flexed,  and  the  knife  carefully  applied 
to  the  posterior  part  of  the  head  of  the  tibia;  for  this  purpose  a  bluot-pointed 


Saw  to 


resection-knife  is  the  best.  The  articular  surfaces  must  now  Ih»  sawn  off. 
This  may  1)6  done  with  Butcher's  saw;  but  in  order  to  ensure  a  perfectly 
smooth  sec'tion  of  the  bones,  it  is  better  to  use  a  common  saw  somewhat 
broader  than  that  ordinarily  emplo^ved  in  amputations.  The  lower  end  of  the 
thigli-boue  shcudd  first  l)e  removed,  The  saw-cut  may  safely  be  carried  from 
before  backwards,  or  in  the  opp<.»«ite  direction,  aa  there  is  nti  dangt>r  of 
injuring  the  |>opHteal  vessels*  It  must  be  made  acenrately  at  right  angleit  to 
the  shaft  of  the  femnr,  in  the  antero-pcjaterior  direction  ;  bat,  in  the  tmns*  I 
verse,  it  shi»uld  l>e  ))andlel  to  the  articular  «urf ace,  that  is  to  fay.  the  inner 
side  must  be  left  slightly  the  longer,  as  the  internal  condyle  is  naturally  longer 
than  the  outer.  If  the  condyles  retain  their  nornml  ahape,  it  is  not  di^enlt  to 
judge  the  prc«f>er  angle  at  which  the  saw  should  Iw  held  {  bat  if  they  are 
eztensively  and  irregularly  destroyed,  the  fullowing  guide  may  be  taken.  Tho  < 
patient  lying  flat  on  his  back,  the  thigh  is  llextHl  to  a  right  angle,  and 
adducted  till  the  inner  side  of  the  knee  corresponds  to  the  middle  line  of  the  ^ 
body;  the  saw  is  then  to  be  held  parallel  to  the  surface  of  the  table.  A  thin 
slice  is  next  taken  off  the  tibia.  It  is  usually  recommended  to  cut  from  ^i 
behind  forwards  (Fig.  5St({)  to  avoid  wounding  the  popliteal  veimels;  but  if^f 
ordinary  care  be  taken  there  is  no  rink  of  doing  thi*i,  and  it  i»*  more  eonrcnifnt^^ 
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to  saw  in  the  opposite  direction.     The  section  must  be  made  accurately  at 
right  angles  to  the  shaft  of  the  tibia  in  both  directions. 

It  has  been  recommended  to  saw  the  tibia  concave  and  the  femur  convex, 
using  a  Butcher's  saw,  but  it  is  difficult  to  do  this  so  that  the  bones  shall  fit 
accnratelj,  and  the  method  presents  no  advantage  over  the  ordinary  way  of 
operating.  Care  must  be  taken  not  to  remove  more  of  the  bones  than  is  abso- 
lutely necessary,  especially  in  young  subjects,  lest  the  epiphyses  be  completely 
removed  and  the  growth  of  the  limb  interfered  with.  It  is  usually  sufficient 
to  remove  from  one-third  to  three-fourths  of  an  inch  of  the  tibia,  and  about 
one  inch  or  an  inch  and  a  half  of  the  thigh-bone  (Figs.  587  and  588).  In 
young  children  the  ends  of  the  bones  can  sometimes  be  sliced  off  with  a  knife, 
and  the  amount  taken  away  accurately  limited  to  the  diseased  tissues.  It  not 
nnfrequently  happens  that  carious  cavities  are  found  extending  beyond  the 
level  of  the  section  that  has  been  made  ;  when  this  is  the  case,  it  is  better  to 
apply  the  gouge  to  them  than  to  saw  the  bone  beyond  their  level.  Should  the 
operation  be  performed  for  deformity  consequent  upon  badly  reduced  fractures 
or  dislocations  about  the  knee,  as  has  been  done  successfully  by  Humphry  of 
Cambridge,  it  may  be  necessar}-,  in  order  to  bring  the  limb  into  good  position, 
to  remove  a  wedge-shaped  piece  from  one  of  the  bones. 

If  the  patella  be  much  diseased,  it  must  be  removed ;  if  it  be  only  slightly 
carious  it  may  be  scraped  or  gouged  out ;  and  if  healthy,  in  accordance  with 
that  principle  of  conservative  surgery  by  which  no  sound  part  is  removed,  it 
shonld  be  left,  becoming  consolidated  with  and  strengthening  the  joint.  The 
articular  surface  for  the  patella  on  the  thigh-bone,  which  extends  some  way  up 
its  fore  part,  may  advantageously  be  sliced  off,  so  as  to  leave  an  osseous  surface, 
instead  of  a  cartilaginous  one,  for  the  attachment  of  the  patella. 

I  have  always  found  the  operation,  as  it  has  just  been  described,  easy  of  per- 
formance and  good  in  its  results ;  but  various  modifications  are  adopted  by 
different  Surgeons.  Thus,  some  make  one  straight  transverse  incision ;  others 
two  parallel  incisions,  one  on  each  side  of  the  patella,  or  an  H-shaped  incision, 
and  thus  open  the  articulation  from  the  side.  Others  advise  that  the  patella 
he  always  removed.  Volkmann  recommends  a  straight  incision  from  one 
condyle  of  the  femur  to  the  other  across  the  middle  of  the  patella,  which  is 
then  sawn  through,  so  as  to  expose  the  joint.  After  the  articular  ends  of  the 
femur  and  tibia  have  been  removed,  the  fragments  of  the  patella  are  united  by 
sutures  of  catgut,  carbolized  silk  or  wire.  If  its  articular  surface  is  diseased  it 
must  be  sliced  off  nr  scraped.  The  results  obtained  by  this  method  are  very 
good;  the  patella  readily  unites  by  bone,  and  either  remains  movable  or 
becomes  fixed  to  the  femur.  The  attachment  of  the  quadriceps  extensor  and 
ligamentum  ])atelhe  being  undisturbed,  the  tendency  to  displacement  of  the 
tibia  backwards  after  tlie  operation  is  counteracted,  and  in  walking  the  action 
of  the  rectus  in  bringing  th(;  limb  forwards  is  preserved. 

After  the  ends  of  the  i)onos  have  been  removed,  in  cases  of  tuberculous 
disease,  the  pulpy  synovial  membrane  must  be  cleaned  away  as  completely  as 
possible,  partly  by  scraping  with  a  sharp  spoon  and  partly  by  the  use  of 
scissors  and  forceps.  Some  caution  is  necessary  in  cleaning  the  posterior  part 
of  the  joint  to  avoid  wounding  the  popliteal  vessels.  The  healing  of  the 
wound  is  much  facilitated  and  the  chance  of  recun*enre  diminished  by  this 
proceefling.  If  sinuses  existed  before  the  operation,  they  may  be  scraped  and 
cleaned  with  a  solution  of  chloride  of  zinc. 

G  G   2 
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In  onler  to  keep  the  bones  in  position  some  Sargeons  recommend  securil 
them  with  stroofl^  aiitiires  of  catgut  or  silTer  wire,  whikt  others  prefer  to  peg 
them  together,  ilorrant  Baker  uses  two  strong  uteel  pins,  which  are  passed 
obliquely  through  tiie  skin  into  the  tibia  and  are  pusheii  on  into  the  lower  end 
of  the  femur.  They  are  removed  on  the  tenth  or  twelfth  day.  fn  most  cases 
thene  Rjiecial  meiins  of  lixintr  the  bones  are  unnecessary  if  an  efficient  splint  ia 
applied,  but  if  the  Surgeon  prefer  to  use  them  he  will  find  square  ivory 
pegs  useful  The  bones  are  drilled  obliquely,  and  after  the  pegs  have  been 
introduced  the  prujecting  ends  may  be  cnt  off  level  with  the  surface  of 
the  bono. 

It  is  very  important  that  all  hceraorrhage  should  be  thoroughly  arrested 
lief  ore  the  wound  is  closed,  In  some  cases  no  ligatures  wilt  be  required,  but 
usually  two  or  three  of  the  articular  arteries  furnish  sufficient  h^morrhnge  to 
require  restraint.  The  tiap  when  laid  down  will  often  appear  inconveniently 
long  and  thick,  but  it  must  not  be  curtailed,  as  it  will  eventually  contnict 
and  fit  well  As  a  rale  dminage- tubes  tm*  nf>t  necessary,  and  the  flap  having 
no  tendency  to  become  displaced,  only  recjuires  a  few  sutures  to  hold  it  in 
position. 

The  result  of  the  operation  will  depend  mainly  on  the  care  taken  in  the 
after-treatment  and  in  the  successful  preveution  of  decomjxisition  in  the 
discharges.  It  is  essential  for  success  that  the  liml>  should  be  kept  at  perfect 
rest  for  the  first  few  weeks  :  any  apparatus,  therefom^  which  requires  complete 
i-emoval  for  dixfssing  the  wound  should  be  avoided.  A  narrow  splint  of 
japanned  iron  extending  from  the  buttock  to  the  heel  will  usually  answer  the 
purfKJse  sufficiently  well  It  must  he  padded  where  it  is  in  contact  with  the 
thigh  and  the  calf  to  such  an  extent  that  it  does  not  touch  the  skin 
in  the  bam.  It  must  be  fixed  in  position  by  a  flannel  bandatre  al»ove  and 
below  the  knee,  over  which  a  firm  plaster  of  Paris  bandage  must  be  applied. 
Heron  Watson  recommends  a  soft  iron  bar,  ap[ilied  anteriorly,  reaching 
from  the  grtJin  to  the  toes.  The  upper  part  is  j^traight  for  the  thigh  ;  in  the 
middle  is  an  arch  passing  over  the  knee  ;  the  lower  jiari  is  stntiglit  for  the  leg> 
and  bent  at  an  anjjie  forwards  opjMisite  the  ankle  to  fit  the  dorsum  of  the 
foot.  At  the  lower  end  opposite  the  ankle  is  a  hook  by  which  the  limb  can 
be  suspended.  This  splint,  having  Ix^n  properly  padded,  is  fixed  in  position 
with  a  pliister  of  Paris  bandage.  Thomas's  splint  will  als^:*  be  found  a  very 
efficient  appiiratus,  and  may  bc^  secured  above  and  below  the  knee  with  a 
plaster  of  Paris  bandage.  By  any  of  these  means  the  limb  uuiy  b*'  immovably 
fixed,  while  the  knee  is  sufRciently  exposed  to  allow  of  dressing,  Whatciter 
apparatus  is  chosen,  it  must  be  applied  while  the  patient  is  still  under 
chlcjroform  Imfore  leaving  the  operating  table.  As  soon  as  the  wuund  is 
healed,  the  limb  may  ]>e  completely  enc4is**d  in  a  plaster  of  Paris  or  starched 
bandage  till  the  bone«i  are  firmly  united  to  e»ich  other. 

If  proper  attention  be  not  paid  to  the  position  of  the  limb,  bowiuf^  antwards 
is  apt  to  take  place.  In  order  to  prevent  displacement,  it  has  been  proposed 
to  divide  the  hamstring  tendons :  this,  however,  is  never  neoesiaiy. 

The  best  dressing  for  an  excision  of  tlie  km^  is  that  which  requir«ft 
changing  least  frequently,  and  most  etficiently  prevents*  dt*com{HjHit»on  of  the 
discharges.  That  deiw^ribed  as  suitable  to  cast**  of  erasiou  or  3irthn*ctomy 
(p.  448)  can  often  be  used  with  great  advantage,  IVliatever  dressing  be  used, 
the  maintenance  of  perfect  rest  is  abaolntdy  cttentiaL     If  this  be  attended  to. 
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osseous  ankylosis  will  ensue,  and  a  good  and  useful  straight  limb  will  be 
obtained. 

Sasults  of  Excision. — These  have  to  be  considered  from  two  points  of 
view  :  1.  The  danger  attending  the  operation,  and  2.  The  utility  of  the  limb 
left  after  it. 

1.  Statistics  have  been  published  in  great  abundance  relative  to  excision 
of  the  knee,  with  the  object  partly  of  showing  the  absolute  mortality  and 
partly  of  contrasting  excision  with  amputation.  The  general  result  of  the 
older  records  was  to  show  that  about  30  per  cent,  of  all  excisions  of  the  knee 
were  fatal  chiefly  from  septicaemia,  pyaemia  and  exhaustion  from  prolonged 
suppuration,  and  that  the  mortality  after  amputation  for  disease  of  the  knee 
was  about  the  same.  This  heavy  death-rate  has,  however,  been  greatly 
reduced,  partly  by  the  operation  being  undertaken  at  an  earlier  period,  and  not 
only  as  a  last  resource  in  order  to  save  life,  and  partly  by  the  modern  improve- 
ments in  the  treatment  of  wounds.  The  following  may  be  given  as  examples 
of  later  results.  Kocher,  an  advocate  of  early  antiseptic  excision,  in  1881, 
recorded  iW  cases  with  6  deaths,  ?>  from  septic  poisoning  in  the  early  days  of 
the  antiseptic  treatment,  1  from  haemorrhage,  1  from  carbolic  acid  poisoning, 
and  1  from  acute  tuberculosis.  Messing,  in*  order  to  illustrate  the  effects  of 
the  mode  of  dressing,  collected  1)2  cases  from  the  hospital  at  Kiel :  21  were 
performed  before  the  introduction  of  the  antiseptic  treatment — of  these,  7  died 
directly  from  the  operation  ;  28  were  treated  by  antiseptic  methods  involving 
frequent  change  of  dressing,  and  of  these  2  died  ;  the  remaining  48  cases 
were  treated  by  the  lasting  antiseptic  dressing,  and  of  these  only  1  died,  from 
haemophilia.  Of  the  1)2  cases,  14  underwent  subsequent  amputation.  Sack 
of  Dori)at,  in  1880  published  the  results  of  144  cases  treated  antiseptically 
by  various  Surgeons  :  of  these,  2")  or  17*8  per  cent,  died  ;  4  from  infective 
processes  in  the  wound,  lo  from  tuberculosis  and  other  general  diseases 
existing  before  the  operation,  1  from  chloroform,  and  1  from  carbolic  acid 
poisoning,  2  from  causes  unconnected  with  the  operation,  and  4  from  causes 
not  stated.  Of  the  111)  who  survived,  11  underwent  subsequent  amputation, 
making  exactly  75  per  cent,  of  successes  and  2.")  per  cent,  of  failures. 

Howse  published  in  isi)2  the  results  of  l:>0  excisions  of  the  knee  performed 
by  him  at  Guy's  Hospital  and  at  the  Evelina  Hospital  for  Sick  Children 
during  the  years  1H7:5  to  1884.  Of  these  cases  only  0.2  per  cent,  died  within 
8ix  months  after  the  oj)Lration,  and  of  these  only  4  deaths  occurred  during 
the  first  month  and  cuuld  be  considered  in  any  way  directly  due  to  the 
excision. 

As  in  the  present  day  amputation  is  performed  only  in  those  cases  in  which 
from  visceral  disease,  extensive  implication  of  the  soft  parts  and  bones  or 
advanced  age,  excision  is  no  longer  practicable,  no  fair  comparison  can  be 
mmle  between  the  two  operations  as  regards  mortality. 

2.  The  sec^ond  point  that  has  to  be  determined  is  as  to  the  Utility  of  the 
Limb  after  the  Oi)oration. 

On  this  point,  the  result  of  recorded  cases  is  in  favour  of  the  operation.  In 
one  of  Park's  cases,  operated  on  in  17h:^,  that  Surgeon  states  that  the  patient 
(a  sailor),  seven  years  after  the  operation,  "  was  able  to  go  aloft  with  consider- 
able agility,  and  to  perform  all  the  duties  of  a  seaman."  In  some  of  the  later 
cases  the  result  has  been  equally  good.  A  boy,  operated  upon  by  Jones  of 
Jersey,  **  could  run  and  walk  quickly  without  any  aid  of  a  stick,  could  «Um\4 


454 


J)IS£A^£S    Oh'    THE    KXEKJOJNT. 


on  the  limb  alone,  and  pirouettcil  aud  h(ipped  two  ^r  three  yardg  witliout 
putting  the  sonnd  limb  to  the  ground/*  In  Bcvend  of  my  c^wn  cases  an 
excellent,  strong  and  straiglit  limb  has  been  left,  usefnl  for  all  ordiniiry 
purposes.  In  a  case  which  I  examiDcd  seven  yeai*8  after  the  opemtion,  the 
limb  was  well  noiirished,  straight,  firmly  ankylosed*  and  but  very  little 
shortened.  The  patient,  a  lad  of  twenty,  could  walk  eiglit  or  ten  miles*  and 
even  jump  and  stand  on  the  limb  without  the  least  pain,  sign  of  weakness,  or 
diflRcnlty.  In  y^tj  young  children  the  result  of  the  operation  is  not  satis- 
factory, the  leg  continuing  shortened  and  wasted,  not  developing  with  the  rest 
of  the  body.  This  is  apparently  due  to  and  dependent  upon  the  removal  of 
the  epiphysis  of  the  tibia,  on  the  integrity  of  whicli  the  gi-owth  of  tliat  bone 
is  dependent. 

After  the  operation,  oeseons  ankylosis  takes  place  with  a  firm  cicatrix  ;  the 
limb  is  shortoncd  from  one  to  three  inches,  according  to  the  amount  of  bane 
removed,  but  by  means  of  a  high-lieeled  shoe  tliis  inconvenience  is  to  a  great 
extent  remedie^I,  It  has  been  urge^l  tigainst  excision  of  the  knee*jolnt,  that 
convalescence  is  tediiaie  and  prolonged  ;  but  this  argument  can  with  justice  have 
but  little  weights  If  a  useful  limb  C4iu  be  preserved  to  the  patient,  it  ciin 
matter  but  little  if  a  few  additional  weeks  be  devoted  to  the  pnx'cdure  by 
which  it  is  obtained  :  and,  indeed,  it  is  a  question  wliether  in  many  cases 
the  patient  may  not  be  able  to  walk  just  ae  soon  after  excision  of 
the  knee-joint  as  aller  amputation  of  the  thigh  :  for,  as  hm  been  very 
projK^rly  remarked,  though  the  amput^ition  wound  may  be  healed  in 
three  or  four  weeks,  it  may  l>e  as  many  months  before  an  artificial  limb  can 
be  worn. 

Most  valuable  information  as  to  the  subsequent  condition  of  the  limb  is 
obtained  by  a  study  of  Howse's  cases  above  refern,^d  to.  "  Of  the  I  HO  caa«^ 
there  were  Cr»,  or  ejtactly  .')()  p»er  cent.,  in  which  the  results  are  hwtni  to  be 
most  satisfactury  a  long  period  (often  many  years)  after  the  ojjeration/'  In 
most  of  these  the  shortening  was  less  tlian  one  inch,  and  the  limb  was  straight 
or  very  slightly  flexed  ;  in  K  the  shortening  exceeded  two  inches,  **  hut  in 
etery  case  the  resulting  limb  was  most  serviceable,  and  far  superior  to  a 
stump."  Twenty -one  cases  wrre  not  traced,  but  the  result  was  good  when 
they  Icfl  the  hospital.  In  \2  cases  the  leg  became  flexed  to  a  cunsiderable 
angle.  In  2G  cases  subsequent  amputation  was  neoessai^,  in  two  of  them  on 
account  of  albnmenoid  disease,  which  then  gradually  disappearetl  ;  in  several 
of  these  the  excision  was  done  in  advam*ed  cases  as  an  attempt  to  save  tbt 
limb. 

It  is  tlius  evideut  that  by  excision  a  firm*  useful  limb  may  Ijc  obtained  in  a 
large  proportion  of  cases,  and  a  Nimilar  record  of  cases  treated  by  arthrectomj 
is  needed  before  an  accurate  comparison  of  the  two  methods  is  pu^ble. 
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Necrosis  of  the  patella  israi^.    I  have,  however,  mot  with  two  instances.    In 
the  case  of  an  elderly  woman,  the  necrosis  came  on  without  any  evident  external 

cause,  coumaencing  in  till*  anterior  pnrt  of  the  patella  ii    '       .'     "  '        lug 

the  bone,  »ui til  it  became  jjerfoni ted,  when  rapid  sii|  ,  '*n 

of  the  knee-joint  ensueti,  necessitating  amputation.     The  other  case  occurred 
after  simple  fracture  of  the  ])iitethi«  in  a  mau,and  is  described  in  Vol.  I.,  p«  Mt, 
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Tuberculous  caries  of  the  patella  is  the  most  rare  of  the  different  ways  in 
which  tuberculous  disease  of  the  knee-joint  commences  ;  a  chronic  abscess 
slowly  forms  over  the  bone,  and  by  early  treatment  the  spread  of  the  disease 
into  the  knee  may  be  prevented.  Sarcoma  of  the  patella  is  very  rarely  met 
with,  A  specimen  of  round  and  spindle-celled  sarcoma  of  the  bone,  for  which 
amputation  was  performed  by  J.  Lane,  is  preserved  in  the  Museum  of  St. 
Mfi^^s  Hospital.  In  a  case  of  pulsating  myeloid  sarcoma  of  the  patella 
Lister  removed  the  bone  and  obtained  a  useful  limb  by  excising  the  articular 
surfaces  of  the  femur  and  tibia. 

DISS  ABES    OF    THX    TIBIA    AND    FIBUUL 

The  Tibia  is  very  frequently  the  seat  of  tuberculous  caries  of  the  upper 
epiphysis,  less  frequently  of  the  lower  epiphysis.     Chronic  abscess  is  more 


Fi>;.  j8l>.— Limb  with  N<-<rosis  of  Fi>»ula. 


Fi^.  .'»i>0.— Limb  after  IleiuoMil  of  Fibula. 


commonly  met  in  the  head  of  the  tibia  than  in  any  other  bone  (p.  270), 
Necrosis  of  the  shaft  is  usually  the  result  of  acute  infective  periostitis,  but  all 
the  varieties  of  syphilitic  disease  are  met  with  in  this  bone.  The  superficial 
position  of  its  inner  surface  explains  the  frequency  with  which  superficial 
necrosis  results  from  chronic  ulceration  and  other  inflammatory  affections  of 
the  parts  coverin*,^  it.  Occasionally,  as  the  result  of  acute  necrosis,  a  con- 
siderable extent  of  the  shaft,  indeed  the  whole  of  it,  may  be  removed  as 
a  loosened  sequestrum,  from  the  interior  of  the  periosteum,  more  or  less  con- 
solidated and  strengthened  by  the  deposit  of  new  bone.  Such  operations 
present  nothing  special,  and  the  result  is  usually  very  satisfactory,  the  limb  that 
is  left  being  strong,  useful,  and  sound. 

Disease  of  the  Fibula  requiring  operative  interference  is  rare,  but  necrosis 
may  affect  a  part  or  the  whole  of  the  shaft.  In  one  case,  that  of  a  child  six 
years  of  age,  I  successfully  removed  the  whole  of  the  necrosed  fibula.  This 
operation  is  readily  done  hy  slitting  up  the  sinuses  in  a  direction  so  as  to 
expose  the  sequestrum,  which  may  then  be  drawn  out  without  diflBculty 
(Figs.  5H0  and  "lOO).     After  the  operation  an  inner  splint  must  be  ai^i^W^^i/wi 
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order  to  obviate  the  tendency  to  varus  whiL^h  will  eusue.  In  tlie  case  from 
which  the  annexed  drawing  are  taken,  very  considerable  repair  took  place 
from  the  periosteum  and  soft  tissues  along  the  line  of  bone  that  had  been 
removed  ;  and  the  child,  when  examined  Iwn  years  after  the  operation,  had  an 
excellent,  weli-noiirished,  and  useful  limb.  The  foot,  however,  had  a  tendency 
to  be  dran^n  inwards,  apparently  owing  to  the  flexors  having  overcome  the 
antagonism  of  the  peronei.  This  deviation  inwards  was  counteracted  by 
a  proj^ierly  constructed  boot,  with  which  walking  was  perfectly  easy. 

The  eomnionest  form  of  sarcoma  of  the  tibia  is  a  central  myeloid  sarcoma  of 
the  upj)er  extremity  ;  subperiosteal  sarcoma  is  abo  more  common  in  the  upper 
part  of  the  lK»nc  than  the  lower*  Sarcoma  of  the  fibula  is  rare,  and  tisuaUy 
attacks  the  upper  end  of  the  bone. 


BI8KASS8    OF    THB    ANGiS^OINT. 

The  only  aflt'otion  of  tlie  ankle  which  needs  special  consideration  here 
is  tuberculous  disease.  In  a  couaideralile  nnrober  of  cases  this  Iwgins  after 
an  injury  and  it  has  ah'cady  been  mentioned  as  an  occasional  sequela  of 
a  sprained  ankle.  The  disease  may  be  primarily  synovial,  or  it  may  l>egin  as  a 
bone  dejK^Hit,  which,  according  to  Watson  Chtynr,  is  probably  most  c<»mmon 
in  the  astnigalus,  but.  may  occur  in  the  uppr  part  of  either  malleolus.  The 
swelling,  which  is  usually  the  earliest  and  tuost  marked  symptom  of  thediscaec, 
is  generally  most  evident  between  the  malleoli  and  the  tendo  Acblllis  ;  it  tWh 
the  natural  htdlows  uround  the  joint  and  obscures  the  various  tendons  which 
pas^  in  front  of  it.  As  in  the  case  of  the  wrist,  the  tendon  sheathe  themselves 
may  be  disetised  in  association  with,  or  independently  of,  disease  of  the  joint 
itself. 

Should  suppuration  occur  the  jiosition  of  the  abscesses  varies  much,  but 
very  frequently  they  come  to  the  surface  behind  one  or  both  malleoli.  It  is 
a  point  of  great  practical  im|X)rtance  that  neither  the  pusitiun  of  the  swelling 
or  abaoess,  nor  the  character  uf  the  impaired  movement,  may  be  sulliricnt  Ui 
differentiate  with  certainty  disease  of  the  ankle-joint  from  disease  of  the  tan?UH 
not  impHcating  the  joint.  In  cases  in  which  operation  becomes  necessary,  the 
Httrgeon  should,  therefore,  make  it  his  first  endeavour  to  cleai'  up  this  doubt 
by  a  careful  exploratory  incision  and  thus  avoid  the  serions  errur  of  opening  h 
healthy  joint. 

The  Treatment  of  tulierruhms  disease  of  the  ankle  in  its  Ciirly  stages 
should  consist  m  fixing  the  joint  at  right  angles  with  plaster  of  Paris,  or  with 
a  leather  or  poroplastic  splint.  The  patient  may  then  be  allowed  to  get  about 
with  the  limb  supported  on  a  knec-rcst.  Operative  interference  is  calletl  for  if 
the  pulpy  swelling  increases  and  chronic  abscess  fonns.  In  srunt  cases  gmjd 
results  hav'e  been  obtained  by  freely  opening  and  draining  the  al>5»ces8«:«  antl- 
septically,  still  nuiintaining  the  joint  at  perfect  rest.  In  ea^es  in  which  this 
simple  treattncnt  luis  failed,  4»r  in  which  from  the  extent  of  the  disease  it  is 
nt»t  practicable,  the  f|uestion  unses  :  Can  the  Surgeon  hojie,  by  any  conserta- 
14 vc  operation,  to  obtain  a  limb  which  will  bt*  moa»  8<TViceable  to  the  |ialici]t 
than  the  stump  left  by  a  Syiue^s  amputation  ? 

Formal  excision  of  the  ankle-joint  has  not,  on  the  whole,  yielded  satis- 
factory results,  and  acconlingly,  considering  the  excellent  resnlts  obtained 
by  Syme*«  amputation,  this  has  been  extensively  pmctiwd  in  stugei*  of  the 
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disease  which  in  other  joints  would  certainly  be  considered  suitable  for 
excision. 

Of  recent  years,  however,  the  operation  of  arthrectomy  has  been  successfully 
extended  to  the  ankle,  and  has  been  carried  out  on  exactly  the  same  lines  as 
those  laid  down  in  the  case  of  the  knee-joint.  The  conformation  of  the 
ankle  rendei-s  the  complete  removal  of  the  tuberculous  tissue  more  uncer- 
tain than  in  the  knee,  but  the  results  so  far  obtained  certainly  justify  a  trial 
of  arthrectomy  in  suitable  cases — that  is,  in  cases  in  which  complete  rest  has 
failed  to  arrest  the  disease — Syme's  amputation  being  reserved  for  advanced 
cases  with  extensive  bone  disease,  and  for  those  in  which  arthrectomy  has 
failed.  Amputation  is  also  usually  required  when  the  disease  occurs  in  persons 
past  middle  age. 

Arthrectomy  of  the  Ankle  may  be  performed  in  Tarious  ways,  and 
farther  experience  of  the  operation  is  required  before  it  is  possible  to  decide 
which  is  the  most  generally  useful.  Glutton  recommends  the  employment  of 
four  straight  incisions,  one  in  front  of  and  one  behind  each  malleolus,  through 
each  of  which  the  diseased  tissues  are  removed  from  the  corresponding  part  of  the 
joint.  Cheyne  has  employed  a  longitudinal  incision  in  front  of  each  malleolus, 
and  has  divided  the  malleoli  or  removed  the  astragalus  in  order  to  gain  free 
access  to  the  joint.  Arbuthnot  Lane  and  othei-s  have  freely  opened  the  joint 
by  a  transverse  anterior  incision,  the  divided  tendons  being  subsequently 
sutured.  The  lateral  methods  have  the  advantage  of  not  dividing  important 
structures.  If  the  astragalus  is  at  all  extensively  diseased  it  should  be  com- 
pletely excised  through  an  incision  in  front  of  the  external  malleolus.  After 
the  operation  the  foot  should  be  kept  fixed  for  a  year  and  no  attempt  made  at 
passive  movement.  Of  0  cases  of  tuberculous  disease  of  the  ankle  in  which 
arthrectomy  was  practised  by  Clutton,  in  4  the  result  was  very  good,  in  1 
case  there  was  slight  displacement  of  the  foot,  but  the  patient  was  walking  ; 
the  remainin^^  case  was  not  traced.  In  5  cases  treated  by  Cheyne, 
in  which  the  astragalus  was  removed,  a  satisfactory  movable  joint  was 
obtained. 

Excision  of  the  Ankle  may  be  performed  in  the  following  way.  The 
limb  being  placed  on  its  inner  side  an  incision  is  made  commencing  about  two 
inches  above  the  extremity  of  the  outer  malleolus,  and  following  the  posterior 
border  of  the  bone  to  its  tip.  It  is  then  curved  round  the  malleolus  and  carried 
upwards  in  front  of  the  bone  to  a  point  nearly  opposite  that  at  which  it  com- 
menced. The  incision  must  be  carried  firmly  down  to  the  bone,  which  is  then 
cleaned  by  means  of  an  elevator,  the  periosteum  being  carefully  saved  and  the 
tendons  of  the  jn ronci  pushed  backwards  but  not  divided.  The  fibula  is  then 
cut  throut^'h  with  a  fine  saw  about  half  an  inch  above  the  level  of  the  ankle- 
joint,  and  the  malleohir  portion  is  removed.  The  foot  is  now  turned  on  the 
outer  side  and  a  similar  incision  made  round  the  inner  malleolus.  Esmarch 
recommends  that  from  the  middle  of  the  curve  a  vertical  incision  shall  be 
carried  up  the  tibia  for  about  two  inches,  but  this  is  not  necessary  if  the 
original  incision  is  of  sudicient  length.  The  malleolus  and  the  lower  end  of 
the  tibia  are  carefully  cleaned  with  the  periosteal  elevator,  the  deltoid  liga- 
ment being  separated  from  the  malleolus  and  the  tendons  raised  and  pushed 
on  one  side.  The  lower  end  of  the  tibia  may  be  sawn  across  with  a 
narrow  saw  and  extracted  from  the  inner  wound.  The  saw  may  now  be 
inserted  again  and  the  u])per  articular  surface  of  the  astragalus  ^pat^iiV^  ^xoTSi 
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the  rest  of  the  bone.  No  important  Tessels  or  tendons  should  l)e  divided  in 
this  operation. 

It  Tery  rarely  happens,  however,  that  the  disease  of  the  astragalus  is  so 
limited  as  to  make  the  operation  practicable.  When  it  is  more  deeply  affected 
it  may  be  removed  piecemeal  by  the  gouge,  elevator,  and  bone-forceps,  after 
which  any  disease  of  the  articular  surfaces  of  the  calcaneum  or  scaphoid  may 
be  scraped  away.  After  the  operation  the  limb  must  be  placed  on  a  suitable 
splint  (Fig.  591). 

Excision  of  the  ankle-joint  has  also  been  performed  by  a  single  incision  on 
the  outer  side.  If  this  plan  be  adopted  the  incision  must  follow  the  posterior 
border  of  the  lower  inch  of  the  shaft  of  the  fibula  and  the  outer  malleolus, 
round  the  tip  of  which  it  must  be  carried  and  then  extended  upwards  and 
forwards,  so  as  to  give  as  much  room  as  possible  without  dividing  the  extensor 
tendons.  The  lower  end  of  the  fibula  is  then  removed,  after  which  the 
astragalus  may  be  loosened  from  its  attachments  or  dug  out  with  the  gouge 


Fig.  fiOl.— Limb  after  Excision  of  the  AnkleJoinl. 

and  the  tibia  afterwards  exposed  by  dislocating  the  foot  inwards.  This 
operation  is  only  applicable  to  those  cases  in  which  from  the  extent  of  the 
disease  it  is  necessary  to  remove  the  whole  astragalus.  If  it  is  intended  only 
to  cut  away  its  upper  articular  surface  the  single  incision  does  not  give 
suflSdently  free  access  to  the  joint. 

From  what  has  already  been  said  it  will  be  seen  that  in  children  formal 
excision  of  the  ankle-joint  may  be  replaced  by  arthrectomy,  and  that  in  adults 
it  is  doubtful  whether,  as  a  general  rule,  a  more  useful  limb  is  not  obtained  by 
Syme's  amputation.  Excision  for  compound  dislocations  and  fractures  is  now 
rarely  performed,  as  in  cases  not  requiring  immediate  amputation  an  attempt 
should  be  made  to  save  the  limb  by  more  simple  methods. 


TUBKRCTTIjOUB    DIBSA8X    OF    THZ    TARBUB    AND    MXTATARBUS. 

Looking  at  this  subject  from  a  diagnostic  \\o\ni  of  view — and  tiie  treatment 
is  most  intimately  connected  with  minute  and  accurate  diagnosis — we  find 
that  the  pathology  of  diseases  of  the  tarsus  is  closely  connected  with  its 
healthy  anatomy.     Composed  of  seven  bones,  it  presents  four  distinct  synovial 
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sacs — which  have  no  communication  with  one  another.  These  are  well  repre- 
sented in  the  annexed  diagram  (Fig.  592).  The  posterior  calcaneo-asiroffalar  is 
the  first  of  them  ;  next  comes  the  («)  anterior  calcamo-asiragalar,  the  synovial 
membrane  here  serving  also  for  the  astrcufah-scaphoid ;  the  cakaneO'Cuboid(b)  is 
the  third ;  and  the  anterior  tarsal  synovial  membrane  (c)  is  the  fourth  and 
largest  of  all,  and  the  most  important  from  a  surgical  point  of  view.  It  extends 
between  the  scaphoid  and  the  three  cuneiform  and  the  cuboid  bones,  between 
the  cuneiform  bones  themselves,  between  the  two  outer  cuneiforms  and  the 
bases  of  the  second  and  third  metatarsal  bones,  and  also  between  the  external 
cuneiform  and  the  cuboid.  The  articulation  between  the  cuboid  and  the  two 
outer  metatarsal  bones  is  shown  at  d;  and 
e  is  that  between  the  internal  cuneiform  and 
the  first  metatarsal  bone.  These  two  (d  and  e) 
are  not,  strictly  speaking,  tarsal  joints. 

In  the  vast  majority  of  cases,  so  far  as  my 
experience  goes,  it  is  the  osseous  structures,  and 
not  the  articulations,  which  are  primarily 
diseased  ;  but  tuberculous  diseflse,  once  set  up 
in  bones,  speedily  implicates  the  articulations 
secondarily. 

Now  it  will  easily  be  understood,  on  consider- 
ing the  arrangement  of  the  tarsal  synovial 
membranes,  that  the  extent  of  disease  will,  in  a 
great  measure,  depend  upon  its  original  seat. 
Thus,  a  person  may  have  disease  in  the  os 
calcis,  extending  even  to  the  cuboid,  with  very 
little  likelihood  of  its  proceeding  farther  for  a 
length  of  time.  Such  disease  is  limited  to  the 
outer  part  of  the  foot,  does  not  involve  its 
integrity,  and  can  readily  be  removed  by 
operation.  If,  however,  the  disease  be  in  the 
scaphoid,  or  in  one  of  the  cuneiform  bones,  or 
in  the  bases  of  the  second  or  third  metatarsal 

bones,  it  will  rapidly  spread  through  the  whole  of  the  anterior  and  inner 
part  of  the  tarsus. 

When  the  foot  is  affected  by  tuberculous  disease  it  becomes  painful,  the 
patient  being  unable  to  bear  upon  the  toes  or  anterior  ball  of  the  foot. 
Swelling  of  a  unifonn  character  takes  place,  with  tenderness  at  some  point 
opposite  the  bones  or  articulations  that  are  chiefly  involved  ;  and  eventually 
abscesses  form,  leaving  sinuses  through  which  the  probe  passes  down 
upon  softened  and  carious  bone.  These  evidences  of  disease  are  usually 
most  marked  alxnit  the  doi-sum  and  sides,  where  the  bones  are  superficial, 
the  sole  l)eing  often  comparatively  free — an  important  point  in  reference  to 
operation. 

The  bones  that  are  most  frequently  the  seat  of  primary  disease  are  the 
calcjineuni,  the  astragalus,  the  scaphoid,  the  cuboid,  and  the  metatarsal  bone 
of  the  great  toe. 

In  considering  the  Treatment  of  diseases  of  the  bones  and  joints  of  the  foot 
it  is  necessiiry  in  the  first  place  to  observe  certaifi  points  in  connexion  with  the 
construction  of  the  part.     In  looking  at  the  division  of  the  foot  into  its  three 


V'v^.  .VJJ.— Diagram  of  Synovial  Mem- 
branen  of  the  Fool. 
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compcment  parts — toes,  metatarsus,  nod  tarsus, — we  pcrcoire  that  firmness  of 
gait  is  jLTiven  by  the  foot  resting  on  the  heel  l>ehiud,  aud  on  the  ball  in  front 
formet!  hy  the  projection  of  the  broad  hne  of  the  metatarso-phakngeal  articu- 
lations, more  particularly  that  of  the  j^^reat  toe  :  whilst  elaatieity  is  com- 
muDtcated  to  tbe  tread  by  the  phiy  (if  the  tuea  and  raeUtarsal  boues.  The 
'  elasticity  of  the  foot  maybe  lost  witlmut  any  very  serious  inconvenience  i<* 
the  patient-,  but  the  [ireservation  of  stabib*ty  is  of  essential  importance  ;  and 
as  this  is  secured  by  the  heel,  the  ball  of  the  threat  toe,  and  the  breadth  of  the 
anterior  part  of  the  foot,  these  are  the  most  important  parts  to  preserve  in  all 
resections  of  this  part  of  the  body. 

In  no  legion  of  the  hf»dy  have  the  good  effects  i»f  modern  conservative 
sargery  been  more  distinctly  shown  than  in  the  Tardus.  In  the**  good  old 
times''  of  Surgery,  if  a  person  had  a  '^  white  swelling'*  of  the  bone^  of  the 
foot,  he  was  at  once  condemned  to  amputation.  Until  a  comparatively 
R*cent  period,  indeed,  *Mi8ea8ed  tai'sm**'  was  described  as  a  whole.  Surgeons 
did  not  endeavour  to  make  out  the  exact  extent  and  amount  of  the 
disease,  and  every  case  was  looki'd  upon  m  requiring  amputation  of  the 
leg.  The  rule  of  practice  then  observed  wa«,  amongst  the  wealthier 
classes — those  who  could  afford  the  expense  of  a  "  cork  leg  '' — to  amputate  a 
little  above  tht-  ankle  .  but,  amongst  the  pooi'er  classes,  to  remove  the  leg 
about  a  couple  of  inches  below  the  kn*fL%  so  as  to  give  the  patient  a  stump 
which,  when  bent,  would  fit  into  the  socket  of  a  wxKjdrn  pin.  Thns,  in  the 
latter  case  esjiecially,  not  only  was  the  sound  leg  sacriHce<l,  but  the  jmticnt 
WM  exp08i*d  to  gi*eat  additional  danger ;  for  the  mortality  after  amputation 
iuoreSBes,  a^teris  paribus,  in  exact  profK>rtion  a**  we  appmach  the  trnnk. 
This  practice  prevailed  until  Chopart  drew  some  distinctions  between 
the  treatment  to  be  pursued,  according  «s  the  disease  allfTted  the  anterior 
or  the  posterior  tarsal  bctnes  and  articulations.  He  showed  that,  when  the 
anterior  articulations  only  were  affected,  amputation  at  the  junction  of  the 
aatragallis  and  calcaneum  with  the  scaphoid  and  enboid — an  operation  which 
goes  by  the  name  of  **  Chopart^s  amputation  "' — ought  to  be  jHirforme*!  ;  thus 
removing  the  whole  of  the  di^ase,  and  allowing  the  patient  U*  recover  with  a 
shortened  f*>ot,  with  the  heel  presened — one  on  which  he  r<nild  bciir  tin- 
weight  of  his  body,  and  which  would  Ikj  highly  useful  to  him. 

The  next  step  in  the  ctiuservative  surgery  of  the  lower  extremity,  m  rjintM  ut 
diseased  foot,  was  the  operation  introduced  by  Syme^ — that  of  disai'ticulation 
at  the  ankle-joint.  This  was  certairdv  a  great  lulvunee  :  for,  the  tlup  being 
taken  from  the  heel,  the  patient  has  a  ittump  on  wliich  he  can  War  firmly. 
The  operation  is  also  a  very  safe  one.  According  to  0.  WcUt,  only  IT  death* 
occurred  in  101  cases  of  this  operation.  I  have  peiformed  it  many  times 
without  a  death. 

With  the  introdnetioji  of  aiue*«thetie8»  Conservative  Surgery  made  grenl 
Btridea  ;  and  T  think  (Vmscr^iUism  in  Surgery  may  be  reganled  as  the 
neoeesary  rBsalt  of  Aniicsthcsia,  For,  although  of  aerations  of  this  kind  wen? 
performed  years  ago  by  Park,  the  Morf>aus,  and  others^  and  their  utility 
demonstrated^  yet  the  openitions  of  gou^nng,  scraping,  and  partial  resection 
were  ki»  pairiful  and  prokmgeil  llmt  jnitient^  dnruded  to  submit  to,  and  Suiveon^ 
de<*lineil  t-o  undeituke,  them.  Of  late  yetirs  Surgeons  have  learned  to  dis- 
criminate disease  of  one  part  of  the  Ursu?  from  that  of  another,  atid  to  apply 
appropriate  trefttment  to  each. 
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In  cases  of  limited  tuberculous  disease  of  the  tarsus,  especially  in  children, 
most  excellent  results  are  often  obtained  by  scraping  operations  performed  in 
the  manner  already  described  in  the  chapter  on  Diseases  of  Bones  (p.  285). 
In  this  way  formal  excisions  have  been  largely  superseded  and  amputation 
avoided  except  in  cases  in  which  repeated  recurrence  and  extension  of  the 
disease  occur. 

Primary  disease  of  the  articulations  of  the  foot  is  a  less  frequent  cause  of 
operation  than  caries  of  the  bones  leading  secondarily  to  an  implication  of  the 
contiguous  articulations  ;  and  the  particular  operation  required  will,  in  a  great 
measure,  depend  upon  the  extent  of  implication  of  the  synovial  membranes  of 
the  foot.  When  the  calcaneo-astragalar  or  the  calcaneo-cuboid  articulations 
are  alone  aflfected,  with  their  contiguous  bones,  resection  of  the  bones  and 
joints  implicated  will  often  be  attended  with  very  satisfactory  results ;  but  when 
the  large  anterior  tarsal  synovial  membrane  is  in  a  state  of  chronic  disease,  either 
primary  or  secondary  to  disease  of  the  scaphoid,  the  cuneiform,  or  of  either  of 
the  metatarsal  bones  connected  with  it,  then  resection  is  scarcely  admissible, 
and  Chopart's  amputiition  offers  the  best  means  of  relief.  Inflanmiation  of 
the  large  anterior  tarsal  synovial  membrane  commonly  commences  in  disease 
of  the  scaphoid.  It  may,  usually,  be  readily  recognized  in  its  earlier  stages  by 
the  pain  and  swelling  that  take  place  across  the  line  of  articulation  between 
the  scaphoidand cuneiform  bones,  the  pain  being  greatly  increased  by  bending  the 
foot  down,  and  extending  across  the  whole  breadth  of  the  foot.  Although  it 
is  usually  most  severe  at  the  inner  side,  which  is  the  first  affected,  yet  the 
external  section  of  this  complicated  articulation — that  between  the  external 
cuneiform  and  the  cuboid — becoming  involved,  causes  pain  in  the  outer  side  of 
the  foot  as  well.  In  the  more  advanced  stages  of  this  disease,  the  foot  assumes 
a  remarkable  bulbous  or  clubbed  appearance  ;  the  symmetry  of  the  heel  and 
the  outline  of  the  ankle  are  unimpaired,  but  the  fore  part  and  dorsum  of  the 
foot  are  greatly  swollen,  glazed  and 
sometimes  perforated  by  sinuses 
discharging  thin  pus.  I  look  upon 
this  disease  of  the  anterior  tarsal 
synovial  membrane  as  a  distinct 
affection  of  the  foot,  requiring  to 
be  diagnosed  from  the  other 
strumous  infiammations,  and  in 
its  advanced  stages  calling  for 
i'hopart's  amputation. 

The  Os  Calcis,  from  its  exposed 
situation,  large  size,  and  spongy 
structure,  is  more  frequently  the  seat 
of  caries  and  necrosis  than  any  of 

the  other  tarsal  Ixjnes.  Very  commonly  the  disease  is  limited  to  this 
bone  ;  in  other  instances  it  extends  into  the  calcaneo-astragalar  or 
calcaneo-cuboid  articulations. 

When  the  pofilerior  or  lateral  part  of  the  hone  is  affected  the  neighbouring 
articulations  «re  seldom  involved,  and  then  the  removal  of  the  disease  by 
gouging  or  scraping  with  sharp  spoons  will  usually  effect  a  cure.  I  have 
frequently  had  occasion  in  this  way  to  scoop  out  great  portions,  some- 
times the  whole  of  the  inteiior  of  the  calcaneam,  with  the  most  excellent 


FiK.  r.pn.— DiseajM*  of  Os  Calcis  and  Culxjid,  and  of 
Calcaneo-Cuboid  Joint :  Linen  of  Incision. 
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results.  Kveii  when  the  cul^Kjid  in  extensively  implicate«J  as  well,  and  tlie 
cal can eo -cuboid  articulation  is  the  seat  of  disease,  the  disorganized  structures 
lujiy  (if ten  Ik?  removed  bj  goiigin*^  and  partial  resection,  as  in  the  case  of 
wbiclj  Fijf*  r»$LS  is  »  good  rej^resentation,  where,  by  means  of  a  _L-fhaped 
incision,  these  bones  were  exposed,  and  their  curious  portions  gouged  out. 
*ihonld,  however,  the  caries  liave  affected  the  aufiermr  ur  cnthHor  frntions 
of  thf  bituf^  then  the  implication  of  the  astragalar  or  cuboid  articulations  may 
render  the  excision  of  the  whole  bone  necessary,  as  the  only  means  of  prevent- 
ing extension  of  secondary  mischief  to  the  tarsus  general ly»  &)  unfreqiient, 
however,  is  disease  of  the  urHcuIur  as|^>eet8  of  this  bone*  that  its  cc»mplete 
removal  is  very  seldom  necessary,  and  out  of  at  least  fifty  cas*^8  of  caries  of  the 
OS  ealcis  that  have  been  under  my  care*  I  have  had  occasion  to  excise  the 
whole  hone  only  once.  The  large  size  of  the  bone,  its  importance  as  a  basis  of 
8upjK»rt  t4i  the  body  and  as  the  point  of  attacljment  of  the  strong  muscles  of 
the  calf,  should  induce  the  Surgeon,  whenever  practicable,  to  avoid  its  complete 
extirpation,  and  to  limit  himself  to  the  application  of  the  gouge  or  sharp 
spoon,  even  though  lie  may  have  to  scoop  out  the  whole  of  the  interior  of  the 
bone,  leaving  little  more  than  an  osseous  shell  This  will  till  up  with  dense 
fibroid  tissue,  which  will  probably  evcutually  undergo  partial  ossification,  and 
leave  the  foot  as  useful  m  ever, 

Bzciaion  of  the  Os  Calcis  may  readily  be  performed  in  the  following  way. 
The  patient  lying  on  his  face,  a  horseshoe  incision  is  carried  from  a  little  in 
front  of  the  calcaneo-cuboid  articulation  round  the  heel,  along  the  sides  of  the 
foot,  to  a  corresponding  point  on  the  opposite  side.  The  elliptical  Hap  thus 
formed  is  dissected  up,  the  knife  being  carried  close  to  the  bone,  and  the  w  hole 
under  surface  of  the  os  caleis  thus  exposed.  A  perpendicular  incision,  about 
two  inches  in  length,  is  then  made  behind  the  heel  in  the  mid-line  and  int<:»  the 
horizontal  one.  The  tendo  Achillisis  next  detached  from  its  insertion  with  the 
periosteal  elevator  and  the  two  luteml  flaps  are  raised,  if  possible  with  the 
periosteum,  by  means  of  the  elevator,  aided  if  necessary  by  the  knife  (Fig.  TilH). 
The  knife  is  then  can'ied  over  the  upper  and  posterior  part  of  the  os  caleis,  the 
articulation  is  opened,  the  interosseous  ligaments  are  divided,  and  then,  by  a 
few  touches  with  the  point,  the  bone  is  detached  fi-om  its  connexions  with 
the  cuboid.  This  bone,  together  with  the  astragalus,  must  then  In;  examined  ; 
and,  if  any  disease  be  met  with,  the  gouge  should  be  applied.  Should  anky- 
losis have  taken  place  between  the  c>s  ealcis  and  the  astmgahis,  the  boues 
may  readily  lie  divided  by  meaiia  of  a  saw.  By  this  o|>eration  all  injury  to 
the  sole  is  avoided  ;  and  the  def)endent  angle  of  the  wound  affords  good 
drainage. 

The  drawing  i  Fig.  r»Dri )  gives  an  excellent  r*  ition  of  the  state  of  the 

fo<»t  of  a  girl  before  and  after  the  excision  of  ^  1  os  ealcis — a  somewhat 

flattened  but  most  usc^ful  foot  resulting. 

OUier'i  Method,— niUer  has  described  a  mode  of  removing  the  os  caJcia 

somewhat  diircretit  from  the  above.    An  incision,  commencing  on  the  outer  side 

:)f  the  tendo  Achilli?*,  at  lea^t  an  inch  above  the  level  of  the  tip  of  {\\  il 

aalIeohL«,  is  carried  down  as  far  as  the  external  tuljcrosity  of  the  o??  i  1 

thence  horizontally  along  the  side  of  the  fmit  as  far  as  the  haw.*  of  the  fitth 

iiaetatarBid  b(»ne.     The  flap  being  raised^  the  periosteum  and  the  tendo  Achillis 

!  iepftrnted  from  the  Ixjne,  which  is  then  further  denuded  of  \U  periosteum  as 
ir  iw  can  be  readied,  the  ligameiitona  attacbmentt  are  divided,  and  the  bone 
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18  removed.  In  fact,  in  caries  of  the  os  calcis,  it  may  often  be  found,  as  in 
performing  Sjme's  amputation,  that  the  thickened  periosteum  strips  off  the 
softened  and  carious  bone  as  readily  as  the  peel  off  an  orange  ;  hence  a  formal 
process  of  dissection  is  scarcely  needed. 

History  and  Sesnlts. — Excision  of  the  os  calcis  is  a  very  sncceflsfnl 
operation.  It  seems  to  have  been  first  performed  by  Monteggia  in  1813  ;  the 
result  appeared  promising,  when  the  patient  died  of  scrofulous  disease.  The 
operation  then  fell  into  abeyance  for  twenty-four  years,  when  Robert,  in  1887, 
in  a  case  of  necrosis  of  the  bone,  removed  the  diseased  portion,  leaving  the 
healthy  peripheral  layer.     The  same  Surgeon,  in  1844,  in  a  case  of  caries. 


Fi>:.  fjiM.— Excision  «jf  tlie  Os  Calcis. 


Fig.  595.— Disease  of  the  Os  Calcis. 
1.  Foot  before  Operation  :  2.  Foot  after  Excision. 


removed  the  whole  bone  with  the  exception  of  its  upper  articular  surface  and 
the  inner  side  of  the  body.  Greenhow  of  Newcastle,  in  this  country,  and 
Ri;raud,  in  Fmnce,  appear  to  have  been  the  first  Surgeons  who  successfully 
excised  the  whole  of  the  os  calcis.  Their  cases  occurred  in  1848  ;  and  since 
that  time  the  operation  has  been  performed  in  a  large  number  of  cases  in  this 
country  and  in  America.  In  France,  it  seems  to  have  met  with  little  favour, 
thoujrh  it  has  I>een  successfully  performed  there  in  several  instances,  by  Oilier, 
Giraldes,  and  .some  other  Surgeons. 

Polaillon,  of  Pari.s,  in  an  able  article  written  in  18Gl>,  with  the  object  of 
advocating  the  perrf>rmance  of  the  operation,  collected  the  records  of  64  cases. 
Of  these  he  set  aside  I),  of  which  he  was  not  able  to  find  sufficiently  accurate 
statements  as  to  the  result.    Of  the  remaining  55,  39  were  successful — this 


464 


DISEASES    OF    THE    FOOT, 


terra  implyinjj  that  the  patients  were  enabled  afterwards  to  walk  without 
artificial  upparatus  or  8U[ii>ort.  Of  tlie  n^maiuing  10,  in  ii,  t:rtitc!ieii  or  other 
apparatus  wt*re  ucctisBary ;  in  7,  aiibsequent  ampatation  was  I'cquirfd  oh 
a(x:onnt  of  return  of  the  disease  or  inutility  of  the  foot  ;  and  there  were  ^ 
,  deaths.  Flesection  of  the  entire  bone — in  a  few  eases  ^nth  other  portions  of 
the  tarsus — ^appears  to  have  been  performed  in  M9  of  the  hh  ease^ :  of  these, 
^JOwere  allo^^ether  succeesfui ;  in  4,  artifieial  8Uppi*rt  vva»  necessary  ;  I'reqnired 
subsequent  anipntatiGn,  and  '6  died*  The  operation^  acconliD^  to  Polaillon, 
haa  been  more  successful  in  children  than  in  adults.  He  states  that,  of  12  (•uses 
under  10  years  old,  all  were  successful :  between  the  ajjes  of  lu  and  2*X  there 
were  14  successful  cases,  and  ?*  failures  ;  between  2o  and  30,  7  successes  and  9 
frtilui*e8  ;  and  between  .HO  and  4o,  G  successful  cases  and  3  failures.  Repro- 
duction of  the  bone  occurred  in  12  cases  ;  II  Ijcing  in  individuals  undrr  2n 
years  of  age. 

The  AstragaliLs  is  situated  in*  a  pcjsition  of  |;^eat  surgical  imptortHuce. 
AlrticnlatJiJ|U'  with  the  malleolar  arch  above,  with  the  calcaneum  below,  and 
with  the  scaphoid  in  front — forming,  a^s  it  were,  the  keystone  of  the  foot — it  is 
perfectly  evident  that  any  disease  ooniiuent*uig  in  it  is  very  likely  to  sprea*! 

to  and  involve  all  the  more  im- 
portant i^tructures  of  the  foot. 
♦Seldom  indeed  doeg  disease  origi- 
nating in  this  bone  lonir  remain 
c«iniiued  to  it ;  and,  so  far  as  my 
experience  goes,  gouging  opera- 
tions, even  if  performed  at  an 
early  period,  are  rarely  of  much 
Ijenefit,  tlie  morbid  piYicesN  con* 
tinning  to  extend  notwithstand- 
ing their  employment.  Indeed, 
in  diseased  astragalus,  I  believe  that  excision  ought,  as  a  role*  to  be  practised 
in  preference  to  gouging,  contrary  Uy  what  is  the  case  in  the  ciUcaneum, 

nisease  primarily  originating  in  the  astragalus  may  spri^ad  in  tliree  d inac- 
tions t  upwards  into  the  ankle-joint,  downvvards  to  the  ciUcaneiiin,  forwards 
to  the  scaphoid,  and  thence  through  the  large  anterior  synovial  membrane 
to  the  rest  of  the  tai-sal  bones.  The  treatment  will  vary  iiccording  to  the 
direction  and  extent  of  the  disease.  It  may  be  aminged  under  fonr 
heads : — 

1.  When  the  miragalm  alone   is  diseased  we  find    what  is  seen    in    the 

drawing  (Fig,  hdi\u  which  represents  the  foot  of  a  boy  whose  a«lragalu«  I 

eieised^ — swelling  jost  in  front  of  the  malleolar  arch,  with  Binnaes  leading  down 

to  the  diseai^ed   bone  ;    the    anterior  part  of  the  f«>ot  and   the  heel  being 

I  quite  «ound.     If  the  disease  is  limited  to  the  outer  side  uf  the  bone,  or  tu  it« 

head,  it  is  possible  tlmt,  by  frevly  oi)euiug  the  sinuses  and  applying  the  gouge, 

the  cariea  may  be  entin;ly  removed.     But  this  operation  ia  not  so  sati^factorT 

here  as  elsewhen^  in  the  foot,  as  it  is  by  no  means  easy  to  avoid  opening  Uie 

Jo»tnigaU>-8caphoid  articulation  :   and  if  this  be  done,  di^eaae  will   pi*i>bab1? 

lextend  thnni^h  the  tarsal  fU'ti-  I'^n  of  tl? 


fift,  bOflL^niswiM  of  AslfUeniUTi. 


though  sometimes  require  fur  < 


luore  freqi 


thofie  cases  of  compound  diiloaition  in  which  the  bone  nndergoos  caries  or 
itteerosis. 
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The  operation  of  excision  of  the  whole  of  the  astragalus  for  disease  may  be 
done  as  follows.  A  curved  incision,  i'rom  four  to  six  inches  in  length,  should 
be  made  immediately  behind  the  outer  malleolus,  and  carried  forward  on 
the  outer  part  of  the  dorsum  of  the  foot  to  opposite  the  fore  part  of  the  bone. 
The  divisions  of  the  external  lateral  ligament  of  the  ankle-joint  are  then  cut 
across,  and  the  tendons  of  the  peroneus  brevis  and  tertius,  and  the  extensor 
brevis  digitorum  muscle,  divided.  But  the  mass  of  extensor  tendons  in  front 
of  the  foot,  with  the  dorsalis  pedis  artery,  must  be  left  untouched.  These 
flhoold  be  drawn  forcibly  inwards.  The  peroneus  longus  tendon  may  be  drawn 
backwards.    The  foot  is  then  strongly  twisted  inwards,  the  astragalus  cleared. 


KiK. 


I'T.  -Kxrisinn  ..f  Astnu'-ilus.     I.   F<Hit  befon*  Oi>erati«in.     L>.  F(M)t  six  moiilhs  after  the  lU^moval 
of  thr  Mall.nlar  Anli,  tli»'  A.stnipiliirt,  niul  a  portion  of  the  Upner  Surface  of  the  Calcaiieuui. 


and  its  ligaments  divided  from  the  outer  side  in  succession  as  they  present 
themselves.  When  the  operation  is  done  for  disease  of  the  bone,  these 
structures  will  usually  l>e  more  or  less  softened  and  disorganized  ;  when  for 
injury,  they  will  in  a  great  measure  have  been  torn  through.  Hence,  in 
actual  operation,  the  same  8tei)S  cannot  be  followed  so  methodically  as  may  be 
done  on  the  dead  subject.  The  bone  must  now  be  seized  with  lion-forceps 
and  drawn  well  out  of  its  bed  ;  the  knife  being  applied  to  any  restraining 
Btnictures,  but  being  used  very  carefully  towards  the  inner  side  of  the  bone, 
lest  the  plantar  arteries  be  wounded.  Under  this  process  the  carious  bone 
usually  breaks  and  has  to  be  taken  away  piecemeal,  or  its  neck  may  be  cut 
across,  and  the  head  separately  removed  from  its  articulation  with  the 
scaphoid.     If  the  bone  have  been  dislocated,  and  its  ligamentous  connexions 
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thu8  toru  through,  or  if  these  have  beeu  disorganized  and  softened  bj 
dlseu^e,  it  mnj  readily  enough  be  removed  as  jufit  descril^ed  ;  but  if  the 
u6»eoU8  tissue  itself  be  softened,  and  the  li«ranientoUB  conncxiuns  tolerably 
sound,  then  the  operation  becomes  extremely  troublegome. 

The  tesuU  of  this  operation  is  very  satisfactory  ;  a  good  and  movable  articu- 
lation may  Ui  left  betwt^en  the  malleoli  und  the  calcnnciim,  and  the  limb  iabut 
little  shortened,  Aceurding  to  Hanrx>ok,  of  J  Of)  cases  in  which  the  astragalus 
was  removed.  76  recovered  with  ^^ood  and  usefnl  limbs  ;  secondary  ampntH- 
tion  was  performed  in  two,  with  one  death  ;  \U  otherg  died  ;  and  in  14  the 
result*  are  not  known.  The  operation  wan  performed  in  64  canee  for  com- 
pound dielocation,  with  .)0  complete  recoveries  ;  in  20  of  simple  dislocation, 
witli  14  complete  recoveries;  and  in  10  fof  caries,  perfect  recovery  taking 
place  in  Ti. 

2.  \\nien  the  disease  has  ej-fmded  frmu  Ih^  affragaJiu  info  the  ankle-Joint, 
the  operative  treatment  must  be  carried  out  on  the  lines  already  considered 
at  p.  457. 

i\.  When  the  disease  has  tixtmdrd  from  IJw  astragahts  Ujnrarih  inh  thf 
mnUmhr  arch^  and  ihwnttardH  mh  fht*  calcanpttm^  the  line  of  practice  will 
depend  on  the  extent  to  which  the  os  calcis  is  impiicnted.  If  this  be  only 
partly  involved,  its  upper  surface  only  being  aftected,  a  great  rleal  may  be 
done  by  conservative  surgery^  The  treatment  in  such  cases  consists,  generally, 
in  removing  the  astragahuH  from  it«  bed,  and  gouging  away  any  diseased  bone 
which  may  exist  either  on  the  upper  surface  *A  the  culcaueum  or  on  the  under 
surface  of  the  malleolar  arch,  Very  large  portions  of  bone  may  be  removed 
from  this  situation.  I  have  taken  away  the  whole  of  the  malleolar  arch  and 
astragalus,  and  gouged  oat  the  upper  surface  of  the  os  calcis  very  freely  ;  and 
yet  the  patient  has  recovered  with  a  strong  and  movable  foot,  but  very  little 
deformed. 

The  accompanying  cuts  (Fig.  »i97)  were  taken  from  a  young  man  on  whom 
I  performed  tlie  opemtion  just  described.  The  foot  was  perfectly  us4'ful  and 
strong,  and  the  false  joint  nt  tlte  ankle  movable. 

When  extensive  disease  of  the  os  calcis  is  associated  with  disease  of  the 
aatragalus  and  ankle-joint,  Syme*8  amputation  is  usually  required,  but  if  from 
the  extensive  dtistruction  of  the  i^hi  this  operation  is  impmcticahle  the  only 
alternative  to  amputation  in  the  leg  is  the  osteoplastic  resection  described  below. 

4.  If  the  disease  have  rj^tendf^d  from  thfi  ai^iragntuji  tv  th**  acaphmd^and  ihmcfi 
inh  the  anleriifr  range  of  (nrsaljumiif,  the  foot  will  have  l»ec<>me  so  extensively 
disorganized,  that  partial  rcst^ction  will  be  of  little  or  no  service  ;  and  disarticu- 
latictu  at  the  anklc'joiut  should  k^  practised, 

€>ateoplaBtiG  Beaectioa  of  thm  Foot. — This  operation,  wbiob  waa  fimi 
performed  by  Wladimirotl' of  Kiwan,  and  Mikulics  of  Prague,  baa  been  prac- 
tised  and  es]jecially  advocated  in  this  countr)-  by  >fiu:r\irmae.  It  is  a^iiihiblc 
for  ciwes  of  disease  of  the  ankle  astnigHlns,  and  c*alcaneum  in  which  the  soft 
parts  in  the  nuighbimrhuod  of  the  heel  arc  extensively  di*stroyed»  as  well  as  for 
cases  of  severe  injury  of  the  same  parts.  The  operation  is  thus  described  by 
Mai^Oormac,  The  patient  being  placed  in  the  prone  position,  a  trauavarsf 
incision  is  i«.    '  ^s  the  sole  of  the  fiK>t  from  a  |H)int  just  in  front  of  the 

tubercle  of  l,  ad  to  a  point  behind  the  tuWosityof  the  fifth  metjUanal 

bone.  From  *uicii  extremity  of  this  incision  another  is  carried  obliqnely 
upwards  and  backwinds  Mvtr  the  corrrsponding  malleoliL"^.  and  the«?e  are  joi 
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by  a  transverse  one  across  the  back  of  the  leg.    This  last  incision  is  made 
down  to  the  tibia  just  above  the  level  of  its  articular  surface. 

The  ankle-joint  is  then  opened  from  behind  and  disarticulated.  The  foot  is 
now  dorsally  flexed  and  the  soft  parts  carefully  separated  from  the  bones  until 
the  mid-tarsal  joint  is  reached  and  disarticulated.  The  astragalus,  os  calcis, 
and  the  soft  parts  of  the  heel  are  thus  removed.  The  malleoli  and  the  articu- 
lar surface  of  the  tibia  are  then  sawn  off  from  behind  forwards,  and  the  surfaces 
of  the  scaphoid  and  cuboid  similarly  treated.  The  anterior  part  of  the  foot 
is  left  attached  by  the  soft  parts  and  tendons  lying  ia  front  of  the  ankle. 
Finally,  the  sawn  surfaces  of  the  scaphoid  and  cuboid  are  sutured  to  those  of 
the  tibia  and  fibula,  thus  bringing  the  remains  of  the  foot  into  a  line  with  the  leg. 
MacGormac  has  recorded  two  cases  in  which  he  performed  this  operation  with 
satisfactory  results,  in  one  for  tuberculous  disease  of  the  os  calcis  and  astragalus 


Fijf.  50H.  — Tuberrnlous  DiHease  of 
\\\f  Srai»hoi<l,  »pn;a<liii>;  t«»  othnr  hcines 
throM^h  t  he  Hnt»*ri<«rtai-sal  synovial  sac. 


Fig.  509.— Disease  of  Cuneitonn 
Bones. 


and  the  soft  |mrts  over  them,  and  in  the  other  for  extensive  sloughing  of  the 
heel  following  an  injury.  After  the  operation  the  patient  walks  on  the  ends 
of  the  metatarsal  bones  with  the  toes  bent  forwards  at  a  right  angle. 

Excision  of  the  Cnboid  Bone,  either  in  whole  or  in  part,  may  be  required. 
Partial  excision  is  here  dono  with  the  gouge.  When  the  whole  of  the  bone  is 
taken  away,  the  fifth  metatarsal  bone  also,  with  the  little  toe,  will  probably 
require  removal.  This  may  be  done  by  making  the  flap,  as  depicted  in 
Fig.  55,  Vol.  I.,  only  commencing  the  incision  about  an  inch  further  back, 
(opposite  the  calcaneo-cuboid  articulation,  and  opening  this  instead  of  the 
metatarso-cuboi  (1 . 

The  Scaphoid  Bone  is  very  commonly  the  seat  of  primary  disease ;  and, 
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as  this  bone  is  connected  in  front  ivith  the  targe  tarsal  synovial  membrane, 
and  pneteriorly  \Mth  iliat  whicli  is  common  to  the  caleaneo-astragalar  and 
ustnigalo-scaphoid  articulations,  the  ^eater  part  of  the  taretts  is  apt  to  become 
speedily  involved  f  Fi^.  508),  The  extent  of  this  implication  is  aocb,  that 
excision  of  the  primarily  diseased  bone  would  probably  seldom  be  attended  with 
much  benefit,  and  Chopart's  amputation  or  disarticulation  at  the  ankle-joint 
liecomefi  necessary,  Nejtt  to  dige^ts*^  of  the  astragal uh,  I  look  upon  tubercnlous 
inflammation  and  caries  of  the  scaphoid  as  most  destructive  to  the  integrity  of 
the  foot. 

When  the  Cuneiform  Bones  are  the  seat  of  caries»  it  will  generally  be 
found  that  the  middle  is  the  Ijone  primarily  affected.  Thence  the  disease 
extends  to  the  lateral  ernes,  or  to  the  bases  of  the  second  and  third  metatarsal 
bones  (Fig*  5U0).  In  such  cages  the  anterior  tarsal  synovial  membrane  usually 
becomes  extensively  implicated,  and  Chopjirt's  amputation  w^ll  be  required. 
But  if  the  disease  continue  to  be  limited  to  the  middle  cnneiform  and  the 
contiguous  inetatai"si*l  Iwincs,  and  the  jmtient's  j^eneral  health  be  good,  removal 
♦if  the  affected  osseous  f^tnictures  by  the  gouge,  with  extraction  of  the  carious 
cuneiform,  may  be  attended  witli  satisfactory*  results. 

Sxcision  of  more  than  one  of  the  Tarsal  Bones  \^  sometimes  required 
in  chronic  disease,  and  may  leave  an  excellent  limb.  No  fonnal  rules  for  the 
operation  can  l>e  laid  down  ;  the  course  of  proceeding  must  depend  on  the 
nature  of  the  cusc  and  the  judgment  of  the  Surgeon.  In  a  lad  who  was  many 
years  since  nnder  my  care  with  very  extensive  disease  of  these  parts,  I  removed 
the  lower  three  inches  of  the  fibula,  and  gouged  away  considerable  portions  of 
the  end  of  the  tibia  and  of  the  astragalus,  calcanuum,  and  cub^^id — removing 
a  whole  handful  of  carious  bone  :  yet  a  ]>errect  cure  resulted,  the  patient 
recovering  with  a  strong'  nnrl  nsctul  foot.  The  os  calcis  with  the  astragalus 
was  successfully  removed  by  T.  Wakley  in  1848,  and  by  Watson  of  Bdinburgh  ; 
and  the  os  caJcis,  almost  the  wliole  astragalus,  and  a  part  of  tJie  scaphoid, 
by  Nicholla  of  Chelmsford.  Mulvany,  in  a  case  of  diseai^e  of  the  tarsus 
consequent  on  compuund  dislocation,  removed  the  greater  part  of  tlie  st^Jiphoid, 
hnlf  the  os  calcis,  all  the  astragalus,  and  the  lower  end  *>f  the  tibia,  Fayrer 
removed  the  articular  ends  of  the  tibia  and  tibnla,  the  oe  calcis,  a^trngalaa^ 
and  scaphoid  for  disease,  in  a  boy  *J  yeam  old  :  and  Lehmann  of  Pobsin,  in  a 
case  of  caries  in  a  man  aged  4(^  removed  by  subperiosteal  excision  the  entire 
OS  calcis,  the  astragalus,  and  the  scaphoid  bonesi,  the  foot  having  a  perfectly 
normal  appearaiioe  three  months  after  the  operation,  and  the  patient  bein^^ 
able  to  walk  well,  without  a  stick. 

In  infants  and  verj'  young  children,  disease  of  the  tarsal  articulations  and 
even  bcme«  ntny  often  be  recovered  from,  without  the  necessity  of  having 
reconnjc  to  operation,  by  attention  lo  the  child*a  general  healthy  and  by  giving 
the  part  rest. 

In  cases  of  disease  of  tli^*  Metatarsal  Bomas,  treatment  by  scraping  is  often 
suocessfiil,  but  amputation  is  not  uncommonly  required.  This  is  more  particu- 
larly the  case  with  the  first  and  th«  fifth  (Vol.  i„  p,  114). 

The  nnddle  metatarsal  bones  cimnot  advantageously  be  taken  away,  leaving 
merely  the  fimt  and  lai^t  ;  but  the  two,  three,  or  even  the  whole  four  of  the 
eJEtemal  mctatansal  l»nnc«  may  be  resected  in  early  life,  and  a  useful  foot  left. 
Aston  Key  has  recorded  a  case  in  which,  in  consequence  of  injury,  he  removed 
the  four  outer  metatarsal  bones,  the  cuboid,  and  the  external  and  middle 
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cuneiform,  leaving  merely  the  line  of  bones  supporting  the  great  toe,  bat  a 
very  good  foot  resulted,  by  which  the  patient  retained  in  a  great  measure  his 
elasticity  of  tread. 

For  tuberculous  disease  of  the  Flialaiiges  amputation  is  usually  required. 
In  the  case  of  the  great  toe,  no  more  of  it  should  be  removed  than  is  absolutely 
necessary,  as  it  enters  largely  into  the  formation  of  the  arch  of  the  foot.  It 
is  especially  of  importance  that  the  ball  of  the  gi*eat  toe,  if  possible,  be  pre- 
served ;  and  occasionally  this  may  be  effected  by  excision  of  the  metatarso- 
phalangeal articulation  rather  than  by  the  amputation  of  the  member.  With 
regard  to  the  removal  of  the  toe  and  its  metatarsal  bone,  I  must  refer  to  Vol.  I., 
p.  114.  Whenever  it  is  practicable,  the  proximal  end  of  the  bone  should  be 
saved,  in  order  that  the  insertion  of  the  tendon  of  the  peroneus  longus  may  be 
preserved. 
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SPINA  BIFIDA. 


Spina  Bifida  is  a  congenital  malformation  of  the  vertebrae  in  which  there 
is  an  incomplete  development  of  a  certain  number  of  the  neural  arches. 
Through  the  cleft  thus  left  the  contents  of  the  spinal  canal  protrude,  forming 
a  tumour  of  variable  size  projecting  in  the  middle  line  of  the  back.  In 
extremely  rare  cases  a  cleft  condition  of  the  bodies  has  been  met  with,  the 
tumour  then  projecting  forwards  into  the  thorax,  pelvis,  or  abdomen.  Such 
cases  are  merely  pathological  curiosities,  and  cannot  be  recognized  during 
life.  Our  knowledge  of  the  pathology  and  treatment  of  spina  bifida  has  been 
greatly  increased  by  the  report  published  in  1885  by  a  Committee  of  the 
Clinical  Society  of  London.  It  is  by  no  means  an  uncommon  malformation, 
for  in  1882,  647  deaths  occuiTcd  in  consequence  of  it  in  England  alone. 

Symptoms. — The  tumour  in  spina  bifida  is  usually  oval,  its  long  diameter 
corresponding  to  the  axis  of  the  spine.  It  is  most  often  sessile,  but  occa- 
sionally, when  the  cleft  implicates  only  a  few  neural  arches,  it  is  peduncu- 
lated. In  size  it  commonly  varies  from  that  of  a  walnut  to  that  of  an  orange, 
but  in  rare  cases  it  may  e(|ual  or  even  exceed  that  of  a  foetal  head.  Very 
frequently  the  tumour  presents  a  longitudinal  furrow,  with  a  depression 
indicating  the  point  at  which  the  protruded  cord  is  in  contact  with  the  sac. 
In  some  cases  it  is  lobulated,  having  an  imperfect  septum  stretching  across  it. 
In  a  few  recorded  cjises  more  than  one  tumour  has  been  present.  The  skin 
covering  it  is  in  rare  cases  normal  throughout ;  but  far  more  commonly  the 
natural  integument  suiTounds  the  base  only,  the  central  parts  of  the  tumour 
being  covered  by  a  thin  glistening  bluish-white  membrane,  presenting  a 
certain  degree  of  translucency.  The  central  part  usually  becomes  congested 
or  inflamed  from  friction  of  the  clothes  and  the  irritation  of  urine,  and  as  the 
tumour  increases  ulceration  commonly  takes  place  ;  this  may  end  in  perfora- 
tion of  the  sac,  which  is  almost  inevitably  followed  by  sei)tic  spinal  meningitis 
and  death.  On  examining  the  tumour  it  will  })e  found  to  be  tense  though 
elastic  when  the  child  is  held  in  the  upright  position,  and  t^)  diminish  when 
the  child  is  laid  flat  on  its  face.  It  becomes  more  tense  during  forced  expira- 
tion, as  during  crying,  and  less  so  during  inspiration.  Fluctuation  is  usually 
very  evident,  and  in  some  cases  the  bulk  of  the  tumour  may  be  distinctly 
lessened  by  steady  pressure,  while  at  the  same  time  increased  tension  may  be 
recognized  at  the  anterior  fontanelle,  thus  demonstrating  the  connexitm  of 
the  sac  with  the  subarachnoid  space.  Manipulation  is  not  usually  painful 
unless  the  skin  is  ulcerated. 

Spina  bifida  may  be  met  with  in  any  portion  of  the  vertebral  column  ;  but 
by  far  the  most  frequent  situation  is  the  lumbo-sacral  region,  which  is  the 
part  of  the  spinal  canal  which  closes  last  in  foetal  life.     Over  TiO  per  cent,  of 
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all  cases  are  met  with  in  this  part.  Next  in  frequency  stands  the  sacral 
region,  with  about  17  per  cent.  The  remaining  33  percent,  are  scattered 
about  equally  over  the  other  portions  of  the  spinal  column. 

Spina  bifida  is  not  uncommonly  associated  with  other  deformities,  especially 
club-foot,  talipes  calcaneus  being  a  common  form.  Hydrocephalus  is  also  a 
frequent  complication,  and  paralysis  of  the  parts  below  the  tumour  is  often 
met  with.  In  245  cases  collected  by  the  Committee  of  the  Clinical  Society, 
paralysis  was  recorded  as  being  present  in  53,  talipes  in  42,  and  hydrocephalus 
in  80.  Ulceration  of  the  lower  limbs,  apparently  trophic  in  nature,  has  also 
been  observed.  The  malformation  is  slightly  more  frequent  in  females  than 
in  males. 

Pathological  Anatomy. — The  tumour  in  spina  bifida  is  described  as  being 
composed  of  a  sac  with  its  coverings  and  contents.  The  sac  consists  of  the 
membranes  of  the  cord  protruding  through  a  gap  left  by  the  want  of  union 
of  some  of  the  neural  arches  ;  the  coverings  are  the  integuments  of  the  back, 
and  the  contents  are  cerebro-spinal  fluid  in  all  cases,  and  in  a  large  proportion 
a  portion  of  the  cord  and  the  nerves  proceeding  from  it.  The  cerebro-spinal 
fluid  is  clear  and  limpid  in  appearance,  and  of  a  specific  gravity  of  from 
1003  to  KKm;.  It  contains  merely  a  trace  of  albumen,  a  considerable  amount 
of  chloride  of  sodium,  and  a  trace  of  a  substance  which,  like  sugar,  reduces 
copper  salts.  In  some  forms  the  sac,  its  coverings  and  its  nervous  contents, 
are  quite  distinct  ;  but  more  commonly  the  integuments,  the  protruded 
membranes  and  the  projecting  portion  of  the  cord,  are  blended  together  at  the 
most  prominent  part  of  the  tumour. 

There  are  three  chief  forms  of  spina  bifida  : — 

1.  Spinal  Meningocele. —  In  this  form  the  membranes  only  are  pro- 
truded, the  cord  and  nerves  retaining  their  normal  position.  Of  the  125  cases 
examined  by  the  Committee  of  the  Cliniciil  Society,  10  were  of  this  variety. 
The  tumour  is  commonly  pedunculated,  and  escapes  by  a  small  cleft  left  by 
the  want  of  union  of  one  or  two  neural  arches  at  the  most.  It  has  even  been 
known  to  protrude  Ijetween  two  normal  neural  arches.  The  skin  covering 
it  may  be  normal,  but  more  commonly  it  is  scar-like  in  the  central  part. 
Simple  meningocele  may  occur  at  any  part  of  the  spinal  column.  It  may 
protrude  from  the  natural  cleft  at  the  lower  end  of  the  sacrum,  forming  one 
variety  of  the  so-called  **  congenital  sacral  tumours."  Patients  aflected  with 
this  f(>rni  may  live  to  adult  life,  the  tumour  ceasing  to  increase  at  a  compara- 
tively early  i)eriod,  and  possibly  undergoing  spontaneous  cure,  but  this 
fortunate  n^sult  is  exceptional.  In  the  museum  of  University  College  is  a 
Bj)ecimen  obtained  from  a  woman  aged  32,  who  died  from  other  causes.  The 
tumour  is  covered  by  healthy  skin  and  a  dense  fascia.  It  is  composed  of  three 
sacs,  separated  fnun  one  another  by  membranous  septa,  and  only  one  of  these, 
and  that  the  smallest,  communicates  with  the  spinal  canal. 

2.  Meningo-myelocele. — In  this  form  a  portion  of  the  cord  and  the 
nerves  comiiit^'  from  it  are  protruded  with  the  membranes.  Seventy-six  of  the 
12r>  cases  examined  by  the  Committee  were  of  this  kind.  The  tumour  is 
very  commonly  sessile,  and  corresponds  to  a  cleft  formed  by  the  want  of 
union  of  several  neural  arches.  The  wall  of  the  protrusion,  except  in  its 
central  part,  will  be  found  to  be  composed  of  normal  skin,  dura  mater,  and 
arachnoid,  each  of  which  can  be  recognized.  The  central  part  is  scar-like  in 
appearance,  and  composed  of  a  layer  of  epithelium  covering  a  thin  layer  of 
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filiroii8  tissue*  repreaenting  the  cutis  and  the  protraded  merabranes,  with  the 
inner  surface  of  wliioh  the  projection  piirt  of  the  cord  ig  incorpfU'ateti,  The 
sac  is  distended  with  cerebro-spirml  fluid,  and  the  nerves  arising  from  the 
protraded  part  of  the  csord  cross  the  cavity  ttj  roach  their  respeiHive  foramina 

(Fi^*  Cnn).  The  nervous  tissue  of  the 
cord  is  asually  mucli  thinnod  and  spread 
out  at  the  point  at  which  it  i^  adlierant  to 
the  sac^  so  as  sometimes  to  be  scarcely 
recognizable  except  by  the  nerves  spring- 
ing from  it.  In  most  ca^sca  a  shallow 
dcpressiou  marks  external ly  the  point  at 
which  the  cord  is  adherent  to  the  sjic* 

:i.  Syirmgo-myelocele^ — ^In  this  form 
the  central  canal  of  the  cord  is  dilated, 
and  the  interior  of  the  *ao  f»irmed  by  the 
jjrotrudc<l  membranes  is  lined  l>y  a  thin 
layer  of  nervous  tissue,  between  which  and 
the  sac  lie  the  nerves  arising  from  the 
part  of  the  c-ord  implicated.  This  variety 
is  very  rare.  The  Committee  of  the 
Clinical  Society  met  with  only  two 
unequivocal  examples. 

Under  the  name  of  Spina  Bifida 
Occulta  a  few  cases  have  been  dcst^ribed 
by  Orustcin,  Virchow,  Fischer,  Reckling* 
hansen.  Bland  Sutton  and  othera,  in  which 
the  esiiential  conditions*  of  a  meningo- 
myelocele are  present  without  the  protrusion  of  any  tumour.  That  is  to  say 
the  neural  arches  are  cleft^  and  in  the  gap  the  skin,  membnine-s  and  oord  are 
blended  together*  There  is  a  depression  corre«{iondiug  U^  the  deficient 
spine,  and  from  this  ha*i  sjjrung  in  all  reci»rded  easea  a  tuft  of  hair,  sometimes 
of  extraordinary  len^^th.  In  some  of  the  ca^es  the  whole  lumbar  region  was 
covered  with  thick  hair.  This  form  of  th«j  dise^iae  haa  ijeeu  accom|mnbd  tn 
several  of  the  rec^>rded  oases  by  nlceratioo  and  disease  of  the  bouoB  of 
the  foot,  resembling  tlie  so-called  "perforating  ulcer*'  (p,  19),  and  a  GtM6 
of  the  same  kind  was  recently  in  University  College  Hoapital,  In  a  caae 
of  this  nature  in  vvljieh  amjuitation  of  the  foot  was  f>ei*formed,  Klebs  found 
well-markeil  infhimmation  of  the  uerves?.  In  some  cases  there  ban  l>eun  a 
slight  degree  of  elub-foot,  and  in  some  instancei<^  extroversion  of  the  bladder. 

In  another  rare  form  of  spina  bifida  occurring  in  the  sacral  n*gion,  tbe 
tumour  is  composed  of  a  small  protrusion  of  th«*  membranes  covered  by  a 
thick  layer  of  somewhat  dense  fat,  completely  ■  ^'  the  nature  of  the 

diseaae.     I  have  known  of  a  case  in  which  an  ^     vvas  mude  to  remove 

the  tumour,  under  the  imprt^ssion  that  it  was  a  fatly  outgrowth.  The  amall 
protrusion  of  the  membranes  was  only  discoveitid  when  it  was  wounded 
towards  the  end  of  Uie  operation.  The  patient  died  of  a^ptic  spinal 
meningitis. 

The  occurrence  of  spina  bifida  haa  been  attributed  to  an  eicevivt 
Becretion  of  eerebro*spinal  fluid,  or  to  dni]i«<y  of  the  central  caiial,  cauaing 
a  protruiiion  of  the  membnvneJi,  and  thiut  pancnting  the  anion  of  the  neural 
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arches.  Possibly  in  the  case  of  a  simple  meningocele  the  former  may  be  the 
true  explanation.  In  the  meningo-myelocele,  however,  as  pointed  out  by 
R.  W.  Parker  and  Shattock,  this  theoiy  will  not  explain  the  displacement 
backwards  of  the  cord  and  its  fusion  with  the  thin  central  part  of  the  sac. 
In  these  cases  it  is  apparently  due  to  a  primary  arrest  of  development  of 
the  neural  arches  occuiTing  at  a  very  early  period  immediately  after  the 
separation  of  the  part  of  the  epiblast  forming  the  spinal  cord  from  that 
forming  the  epithelial  covering  of  the  body.  Normally  this  should  be  fol- 
lowed by  the  development  of  two  processes  of  the  mesoblast,  one  from  each 
side,  which  insinuating  themselves  between  the  epithelium  and  the  primitive 
spinal  cord,  subsequently  develop  into  the  neural  arches  and  membranes  of 
the  cord.  An  arrest  of  the  development  of  these  processes  explains  the 
pathological  appearances  in  this  form  of  spina  bifida. 

The  Diagnosis  of  the  different  forms  is  in  many  cases  impossible.  When 
the  tumour  is  pedunculated  and  covered  by  healthy  skin,  it  is  probably  a 
simple  meningocele.  "When  it  is  sessile,  covered  in  great  part  by  thin,  almost 
translucent,  scar-like  tissue,  and  presents  a  furrow  or  depression  in  the  middle 
line,  it  is  almost  certainly  a  meningo-myelocele.  The  syringo-myelooele 
cannot  be  recognized  with  certainty. 

The  Prognosis  is  always  bad.  Spontaneous  cure  does,  however,  occa- 
sionally take  place,  1 4  such  cases  having  been  collected  by  the  Committee  of 
the  Clinical  Society  ;  but  these  form  a  small  percentage  of  the  whole.  A 
simple  meningocele  is  not  incompatible  with  long  life  if  it  is  pedunculated  and 
covered  with  healthy  skin.  The  meningo-myelocele  is  commonly  fatal  if  not 
relieved  by  treatment,  death  usually  occurring  from  convulsions,  or  from 
ulceration  and  perforation  of  the  sac  and  septic  meningitis.  The  syringo- 
myelocele is  probably  inevitably  fatal.  The  larger  the  tumour  in  all  forms 
the  worse  is  the  prognosis.  It  may  be  stated  as  a  general  rule,  that  spina 
bifida  is  more  dangerous  the  higher  it  is  seated  on  the  spine.  Paralysis  of  the 
parts  below  the  deformity  is  a  hopeless  complication. 

Treatment. — In  cases  in  which  the  infant  is  otherwise  healthy,  the  tumour 
email,  pedunculated,  and  covered  by  healthy  skin,  and  showing  little  or 
no  tendency  to  increase,  we  shall  probably  best  consult  the  welfare  of  the 
child  by  Hl>staining  from  all  operative  interference,  and  merely  protecting  the 
tumour  by  a  piece  of  leather  or  cotton-wool.  On  the  other  hand,  if  the 
tumour  is  increasing  in  size,  there  is  little  hope  of  recovery  without  operative 
interference.  According  to  the  Committee  of  the  Clinical  Society,  the  best 
results  are  to  be  hoped  for  in  children  who  have  reached  the  age  of  two 
months,  in  wiioni  there  is  no  paralysis  or  hydrocephalus,  and  when  the  sac  is 
covered  by  healthy  skin.  Distinct  evidence  of  the  cord  being  in  the  sac,  as 
shown  by  umbilication  and  a  longitudinal  furrow  ;  a  very  thin  membranous  or 
ulcerated  sac  ;  previous  rupture  ;  the  occurrence  of  a  distinct  impulse  between 
the  sac  and  the  anterior  fontanelle  ;  a  sac,  the  contents  of  which  are  easily 
returned  into  the  spinal  canal,  and  a  very  early  age  of  the  patient  are  all 
unfavourable  conditions,  yet  do  not  necessarily  contra-indicate  operation  if 
the  general  health  is  good.  If  the  child  is  wasted,  hydrocephalic,  or  paralysed 
below  the  tumour,  any  surgical  interference  will  probably  only  hasten  the 
inevitable  death. 

Six  methods  of  treatment  have  been  adopted  for  the  cure  of  spina  bifida : 
puncture  or  aspiration  followed  by  pressure  ;  ligature  of  the  neck  of  the  sac ; 
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exciBion  of  the  mc  ;  antiseptic  drainage  ;  iDJection  of  tincttire  of  iodiue,  and 
injection  uf  Moitoirs  iodo-glycerine  solution. 

Puncture  is  not  a  very  saccesaful  mode  of  treatmt^nt,  IxMug  very  commonly 
fatal  by  meningitis*  Of  46  eiises  treated  in  this  way,  collected  by  the  Com- 
mittee of  the  Clinical  Society,  HO  died.  The  nmt  from  which  the  nccompauy- 
mg  drawing'  (Fig.  601)  is  taken,  waii,  however,  cured  by  this  treatment.  It 
waB  that  of  a  young  girl.  At  birth  the  tumour  wan  ^mall  but  it  gradually 
increased  in  size,  until  when  the  child  was  thirteen  it  had  attained  the  fuUowing 
diniengions  :— Circumference  at  I>a8e  25  inches  :  length  over  greatest  con\exifcy 
19  iuches  j  breadth  \A\  inches.  The  tumour  occupied  the  lumlK>-Jwicral,  and 
stretched  over  )>oth  gluteal  regions.  It  was  tense  and  trani!?lucent ;  the 
akin  reddened,  very  thin,  and  becoming!:  darkly  congested  at  the  more  prominent 
part,  evidently  in  imminent  danger  of  burstiDg*     Health  excellent ;  develop- 

ment  good.  T  tapfyed  the  tumour  and  drew  off 
\u\  minces  of  cerebro-spinal  fluid*  AVhen  emptied, 
an  aperture  \\  inch  long,  and  three-quarters  of  an 
inch  broad,  could  be  felt  at  the  lower  lumtmr  and 
upper  sacral  regions  to  the  left  of  the  mesial  line. 
The  parts  were  well  padded  with  cotton-wool,  and 
supported  by  an  elastic  bandage.  No  ill  etfects 
iMllnwed  the  tapping.  This  wan  rc^peated  nine 
times  in  eighteen  weeks,  l>8ri  ounces  in  all  of  clear 
cere bro- spinal  fluid  being  drawn  ofl*?  ilie  lai^est 
tapping  amounted  to  120  ounces,  the  smalU^t  to 
:♦:»,  After  each  tapping  methodical  compreiaioa 
was  employed*  The  ninth  tapping  was  followed 
by  signs  of  irritation  in  the  lining  membrane  of 
the  tumour,  which  became  greatly  thickened, 
evidently  by  inflammatory  exudation.  The  tempera- 
ture rose  to  liKH""  v.,  and  svn  f  jipinal  mentn- 
git i 8  w  i  t  h  a  t^ n  d e ncy  to  op  i  an d  con  v  a  1  s  i  ve 
movements  came  on,  but  ]Hi&He<l  u\\\  Tlu*  sac  gave 
way  and  a  considerable  quantity  of  pus  was  discharged,  aft^er  which  all  the 
Bymptoras  were  relieved.  The  cavity  closed  by  granulation,  the  skin 
covering  it  being  thit-kefied  and  ccnTUg;ited  :  the  patient  soon  completely 
recovered,  and  fifteen  years  after  the  ojieration  was  strong,  healthy,  and 
active. 

By  the  combination  of  pressure  and  occasional  tapping  by  means  of  a 
trochar,  ^Vstley  Cooper  succeeded  in  curing  one  cose*  If  \t  he  thought 
desirable  to  apply  iinassure  it  may  be  <lone  by  means  of  a  compress  and 
bandage  *  or,  what  is  Ix^tter,  an  air-pad,  similar  to  thi»se  used  for  umbilical 
heniia,  kept  in  plact-  Ijy  an  india-nibltiT  band.  Any  pnnctnrvs  niaile  in 
tapping  must  be  can.*fally  closed  with  collrxlion* 

Removal  of  the  tumour  by  ligmtur^  or  graduAl  itrangnl^tioB  it 
evidently  juhtifiable  only  in  cases  of  simples  meuintrocele,  and  even  in  the**?  it 
has  not  been  attended  with  any  great  degree  of  ituc*rM^iis.  Wils<m  in  ont;  cwim: 
removed  the  tumour  by  the  gradual  prcusure  of  a  clamp  applied  Uy  it«  l>i»se, 
and  keeping  the  parts  in  close  apposition  by  means  of  this  instrument,  so  as 
to  prevent  the  entrance  of  air,  and  the  consequent  occurrence  of  fieptio 
meningitis.     In  thtK  case  the  tumonr  was  is  krgo  aa  an  orange  and  not 
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pedunculated.  If  it  have  a  narrow  base,  the  prospect  of  cure  by  this  means 
will  be  better,  but  before  attempting  any  operation  of  this  kind  the  tumour 
should  be  illuminated  by  strong  transmitted  light  in  order  to  ascertain  the 
presence  or  absence  of  the  spinal  cord  or  nerves. 

Excision  is  open  to  the  same  objections  as  ligature.  In  fact,  aU  plans  of 
treatment,  by  which  the  tumour  is  opened,  and  the  air  allowed  to  enter  it, 
are  fraught  with  danger  from  inflammation  of  the  meninges  of  the  cord 
and  convulsions,  and,  as  a  general  rule,  are  to  be  condemned.  Simple 
meningocele  has  been  successfully  treated  by  antiseptic  drainage  and  by 
complete  excision  of  the  sac  with  antiseptic  precautions.  Of  recent  years 
also  many  attempts  have  been  made,  and  in  some  instances  with  success,  to 
treat  meningo-myelocele  by  excision  of  the  sac  after  separating  and  reducing 
the  median  portion  with  which  the  cord  is  blended.  It  is  doubtful,  however, 
whether  the  amount  of  success  which  has  followed  these  operations  justifies 
their  repetition. 

The  Committee  of  the  Clinical  Society,  after  a  most  exhaustive  inquiry, 
report  strongly  in  favour  of  injection  of  the  sac  as  the  most  efficient  mode 
of  treatment.  They  record  20  cases  in  which  aqueous  or  spirituous  solutions 
of  iodine  were  used,  with  20  recoveries,  5  deaths,  and  1  failure.  These  were 
probably  carefully  selected,  and  show  a  higher  rate  of  success  than  could  be 
expected  if  the  treatment  were  more  widely  adopted.  The  simple  iodine 
solutions  have  been  almost  completely  abandoned  since  1H76  in  favour  of  a 
special  preparation  introduced  by  Morton  of  (Jlasgow.  It  is  composed  of 
iodine  gr.  x.,  iodide  of  potassium  gr.  xxx.,  and  glycerine  5J.  The  advantage 
of  the  glycerine  solution  seems  to  be  that  it  diflfuses  extremely  slowly,  and 
consequently  if  the  patient  be  kept  recumbent  and  partially  erect,  it  has  little 
tendency  to  extend  into  the  spinal  canal.  The  (juantity  injected  should  be 
from  half  a  drachm  to  a  drachm  and  a  half.  The  injection  is  best  done  by  means 
of  a  screw  syringe  fitted  with  a  fine  platinum  needle.  If  the  sac  be  tense,  the 
needle  may  first  Ix;  introduced  and  a  small  quantity  of  the  fluid  drawn  off,  but 
in  most  ca.ses  the  iodo-jrlycerine  solution  may  be  directly  injected.  The 
puncture,  which  should  l)c  made  through  the  thick  part  of  the  coverings  at 
the  lateral  aspert  of  the  tumour,  must  be  carefully  closed  with  lint  and 
collodion.  Should  the  sac  continue  to  leak  at  the  puncture,  suppuration  and 
meningitis  are  very  likely  to  occur.  After  the  injection  a  flannel  bandage 
may  be  aj)i)lied  over  some  cotton-wool  covering  the  tumour,  and  the  child 
must  l)e  kept  as  far  as  possible  in  the  recumbent  position.  The  Committee 
have  collected  71  cases  treated  by  this  method,  of  which  85  recovered,  27 
<iied,  r>  were  unrelieved,  and  4  were  improved.  Since  the  publication  of 
Morton's  pajKM-  in  1877  his  treatment  has  been  very  widely  adopted,  perhaps 
without  811  tfic lent  care  in  tfie  selection  of  proper  cases.  Amongst  the  71 
cases  no  fewer  than  22  were  suffering  from  paralysis,  and  only  17  are  stated  to 
liave  been  free  from  c(»m plications.  Moreover,  in  many  of  the  fatal  cases, 
death  was  not  due  directly  to  the  treatment.  Mortem  himself  in  1885  stated 
that  he  was  able  t<»  refer  to  oo  cases,  41  of  which  might  be  regarded  as 
giKrcessful.  It  is  evident,  therefore,  that  when  we  consider  the  dangers 
ac^impanying  other  modes  of  treatment  and  the  hopelessness. of  the  disease  in 
most  cases  if  left  to  itself,  the  amount  of  success  obtained  is  quite  sufficient  to 
justify  the  injection  of  the  iodo-glycerine  solution  in  all  cases  not  evidently 
unsuited  for  any  ojK'rative  interference. 
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In  a  few  recorded  cases  the  spotitaneou*  cure  of  a  apina  bifida  ha«  bcea 
followed  after  a  varying  int<?rval  bv  jmralytic  aud  trophic  plieiiomena*  A 
remarkable  case  of  this  kind  hits  U'eii  recorded  by  tJoues  of  Manchust^r ;  the 
syniptoma,  which  consisteil  of  itioompleUf  partilyms  and  auiefitbesia  of  the  lower 
limbs,  aod  perforatin^r  nlocr«  of  the  fwt,  develoiK?d  at  the  age  of  seventeen 
years,  Opt^ration  wa^  inulerUiken  at  the  a*,'e  of  twenty-two,  and  a  fibroup 
band  dompreeeing  the  cauda  equina  wjis  divided ;  great  improvemcut 
followed. 


TUBXRCVLOVa    DIBSA8E    OF    THS    BFINS.-CABIiiS    OF    THS    fiFIlTB 
ANOULAB    GURVATURK,— POTT^B    DIBEABE. 

This  diseafte,  which  was  tirst  accurately  de«crilKHl  in  1779  by  Percival  Poit> 
the  oelebrateil  surgeon  to  St.  Bartholomew's  Hos]>ital,  consists,  in  its  fall 
development,  of  deetruction  of  the  bodies  of  some  of  the  vertebriL',  with 
disintegration  of  tlie  corresponding  intervertebral  fibro-cartilagc«.  U  moat 
cooimonly  ocenrs  in  youn^''  children,  sometimes  evun  during  the  first  year 
of  life*  It  is,  liowever,  met  with  at  later  |»eri<xli*,  not  uncomraouJy  com- 
mencing at  puberty,  and  sometimes  even  late  in  Life.  I  have  seen  it  aet  in 
after  fifty, 

CauBeg.^-It  is  now  um'versally  recognized  that  the  commonest,  if  not  tlio 
only,  cause  of  the  destructive  inflammation  of  the  vertebne  which  is  the 
enential  element  of  this  diseui^e,  is  a  de[K)8it  of  tubmelf  in  the  bone«  of  the 
affected  part*  In  many  cases  andonbtcdly  the  first  symptoms  »»f  the  disease 
follow  some  itijurt/  to  the  spine,  such  as  a  fail,  and  it  is  an  imj»ortant  fact 
that  a  very  common  starting-point  is  the  soft  growing  tissue  bvtweim  the  bone 
and  the  epiphysial  layer  of  cartilage,  esj.K.N:ially  at  the  anterior  part  which 
would  be  most  powerfully  compressed  during  fctrcible  flexion  of  the  spine.  It 
is  indeed  conceivable  that  the  traumatic  inflammation  of  the  bime,  which 
under  favourable  cireumstances  would  rapidly  subside,  may,  a:3  tlie  result  of 
want  of  rest  and  eonhtant  itressui-e  on  the  part,  especially  if  oc^ujTing  in  an 
unhealthy  subject,  give  rise  to  a  chronic  rniviying  ^isteitis,  ending  in  more 
or  less  extensive  destruction  of  the  bo<lies  t>f  the  vertelira?.  In  thcwe  cjises 
therefore,  which  distinctly  follow  an  injury,  and  which  recover  without  sup- 
puration, it  is  not  possible  lo  prove  their  tuberculous  nature.  It  is,  how- 
ever, far  moa»  proUible  that  the  persistence  of  the  inflammation,  resulting  in 
the  first  place  from  the  injury,  is  due  U*  a  deposit  of  tubercle  in  the  damaged 
area,  and  the  existence  of  a  simple  non-tulierculoufi  caries  of  the  vcrtt^brw 
must  be  considei-ed  doubtful 

The  evidence  in  proof  of  the  tuberculous  nature  of  at  least  the  majority  of 
cQsee  is  as  follows : — Fii^t,  the  disease  frequently  conmicncvs  in  many  inde- 
pendent centres,  often  in  the  biwlies  of  dillVrvnt  verujbra?,  and  in  situatimia, 
such  as  the  front  of  a  btKly  or  in  its  a*ntral  jart^,  which  are  little  exposed  to 
injur}'.  Secondly,  in  patient*  dying  of  advanced  caries  afiecting  one  imrt  of 
the  spine,  separatee  centivs  of  disease  in  an  earlier  sUigi*  are  frequently  found 
in  other  vertebne.  Hie  irranulation  tissue  removed  from  the«c  has  lusen 
shown  to  contain  non-vuK^  -"ating  n<Kiule«  presenting  the  cbaiBcterisite 

anntomical  stnicttirc  of  tu.  ->  tissue  (Vol.  I„  p.  lo8ti),  and  fhrtbef  Iht 

presence  of    tlie  tubercle   bacillus    has    bei-n  demon*tratad  in    many 
Tlitnlly,  the  early  caseation  of  the  infiammatory  producU  and  tlie  ehi 
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suppuration,  correspond  with  the  course  followed  in  tuberculous  inflammations 
elsewhere.  And,  lastly,  a  considerable  proportion  of  patients  dying  of  caries 
of  the  spine  are  found  to  be  affected  with  general  tuberculosis. 

Pathology. — Leaving  out  of  consideration  those  rare  instances  in  which 
the  spines  or  transverse  processes  of  the  vertebrae  are  primarily  affected,  we 
have  to  consider  the  relative  frequency  with  which  the  disease  commences  in 
the  bodies  and  in  the  intervertebral  fibro-cartilages.  This  has  been  a  subject 
of  considerable  difference  of  opinion,  some  Surgeons  maintaining  that  in  the 
great  majority  of  cases  the  intervertebral  cartilage  is  the  starting-point  of  the 
destructive  process,  and  others  that  this  is  rarely,  if  ever,  primarily  affected. 
The  cause  of  this  uncertainty  seems  to  be  that  by  the  time  the  opportunity 
arrives  ror  examining  the  diseased  structures  the  morbid  changes  ai'e  so 
advanced  that  it  is  impossible  to  say  where  they  commenced.  In  the  vast 
majority,  if  not  in  all,  of  the  specimens  obtained  at  an  early  stage  of  the 
disease,  from  patients  dying  of  some  accidental  complication,  there  is  no 
doubt  that  the  starting-point  of  the  morbid  change  is  the  bone.  While, 
therefore,  we  are  not  in  a  position  to  deny  that  the  disease  may  originate  in 
the  intervertebral  discs,  this  mode  of  origin  is,  to  say  the  least,  rare. 

In  connexion  with  the  bodies  of  the  vertebrae  tuberculous  disease  may 
commence  superficially  beneath  the  periosteum,  or  in  the  cancellous  tissue  of 
the  bone,  either  centrally  or  beneath  the  epiphysial  cartilage  on  the  upper  or 
lower  surface.  The  pathological  processes  occurring  in  caries  of  the  vertebrae 
differ  in  no  material  respect  from  those  already  described  (p.  265)  as  taking 
place  in  tuberculous  disease  of  bone  elsewhere.  When  it  commences  in  the 
cancellous  bone,  the  vessels  of  the  medullary  tissue  are  first  dilated  in  the 
affected  area  (inflammatory  congestion)  ;  the  tissue  next  becomes  infiltrated 
with  small  round  cells  before  which  the  normal  structures  disappear.  Thus 
the  cancellous  spaces  become  filled  with  new  cells,  amongst  which  capillary 
loops  may  penetrate  (granulation  tissue).  The  bony  trabeculae  enclosing  the 
spaces  are  first  thinned  and  finally  completely  absorbed  by  the  advancing  cell- 
growth  ;  thus  a  portion  of  the  cancellous  tissue  of  the  body  of  a  vertebra  may 
be  destroyed,  its  place  being  occupied  by  granulation  tissue.  These  changes 
foim  an  essential  part  of  all  varieties  of  caries  ;  the  fate  of  the  granulation 
tissue,  however,  differs  in  different  cases,  the  following  being  the  chief 
modifications  of  the  subsequent  processes  : — 

1 .  The  granulation  tissue  replacing  the  cancellous  bone  may  be  absorbed 
apparently  as  the  result  of  the  pressure  exerted  upon  it  by  the  weight  of  the 
trunk.  Thus  a  steadily  progressive  destruction  of  bone  may  take  place 
without  there  Ixjing  any  extensive  accumulation  of  granulation  tissue,  and 
without  the  formation  of  pus.  This  dry  caries,  tis  it  is  termed,  is  very 
common  in  the  spine,  being  the  process  that  takes  place  in  those  numerous 
cases  of  angular  curvature  in  which  the  patient  escapes  without  the  formation 
of  an  abscess.  Its  pro^Tess  is  sometimes  very  rapid,  leading  to  great  deformity 
in  a  very  short  time. 

2.  Instead  of  being  absorbed  the  granulation  tissue  may  undergo  fatty 
degeneration,  and  a  slow  process  of  suppuralion,  with  the  formation  of  curdy 
pus,  may  take  place.  The  pus  gradually  accumulates,  forming  a  chronic 
abscess,  which  slowly  forces  its  way  to  the  surface,  following  the  lines  of  least 
resistance. 

3.  The  granulation  tissue   may  caseate  early,  before  the  bony  trabeculae 
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aro  completely  absorbed.  The  unabaorbed  bone  then  perishes,  forming  a 
Beqaestruin.     This  nm-otk  eatii^s  ig  very  cutumoti  lit  tht?  spine* 

4,  The  granulation  tissue  not  uncomniotily  uiitler«^oc3  cakijkation.  This  is 
Biiid  to  be  on©  mode  of  eure,  esp<>cially  whea  the  ama  affected  by  the  tubereuloui 
disease  is  very  limited,  the  small  caUrified  nodule  lying  harmles^^ly  embedded 
ill  the  surrounding  bone.  Small  necrosed  fragments  of  cancellous  bone 
with  itft  sfwux*^^  filled  with  calcified  iuflammiitury  products,  are  aometimcs 
mf^t  with  in  the  discharge  from  alwoi*sses  connected  wilfi  angular  curvattin-  of 
the  spine. 

5.  Lastly,  if  all  sources  of  irritation  are  removed,  the  rarefying  osteiti;?  may 
cease  t^  extend*  and  the  granulatiun  tissue  become  developed  into  bone,  thus 
etfecting  a  cure  of  tlie  ilisease. 

The  destructive  process  extend*  not  only  into  the  bone,  but  also,  usually  lit 
an  curly  period,  into  the  intervertebral  fibro-cartilages.  As  the  disease  com* 
meuees  most  commonly  between  the  epiphysial  cartilage  and  the  boae»  the 
thin  layer  of  cartilage  im  soon  destroy etl  by  the  same  procesaes  as  are  observed 
in  the  destrucrion  of  articular  cartilage  in  chronic  inflammations  of  jointu 
(p.  H84 ).  The  gmnnlation  tissne  then  penetrates  into  the  intervertebral  disc, 
which  is  deatn>yed,  afl.er  which  the  morbid  process  extends  into  the  body  of 
the  next  vertebra. 

In  whatever  way  the  disease  commences  the  most  common  cause  of  ita 
persistence  is  the  mechaniail  iiTitation  of  the  diseased  surfaces  by  the  friction 
of  movemeut,  aggravute<l  by  the  weight  of  the  parts  of  the  body  abi>ve  the 
affected  vertebriK.  In  otiier  cases  the  presence  of  sequestra,  which  cannot  find 
a  way  out,  may  keep  up  the  disease  indefinitely.  It  t^eemn  probable  that  laries 
originally  tuberculous  may  become  simple  in  cliaracter  as  the  disca*M?  pro- 
gresses. The  original  tuhereuhms  centif*  mav  corupletely  ciu^eate  and  aulten^ 
exciting  inflammation  in  the  tissue  aronud  it,  and  be  thus  eliminated,  tlie 
subsequent  progress  of  the  disease  lieing  due  to  Use  mechanical  causes  abi)ve 
mentioned.  In  other  cases  the  tuberculous  proccfla  may  infect  the«urr<Minding 
parts  and  maintain  its  characteriBticJS  to  the  end. 

I  know  i»f  mi  exact  dencription  of  dj\y  ftrimanf  paifkotoffkat  changes  Uikinfj 
place  in  th  inierverU'hral  dtar^.  As  Ixifore  stated,  we  are  not  in  a  fiositioa  to 
fleny  that  disease  may  originat<?  in  these  strudum**,  for  by  the  time  the  case 
CH)me8  to  hi*  examined  after  death  the  fibro-curtilage  has  often  diwippK^iinxl^ 
irnd  we  find  only  the  sigim  of  ran^fying  osteitis  in  th«  vert*.'hni5  on  each  side. 
Lui^chku  Htates  that  there  is  a  synovial  cavity  in  <  \  and  that  die  lobea 

of  the  pulp  correH|)ond  to  the  villi  of  a  synovial  m  If  this  be  true  it 

would  be  in  this  structure  that  any  primary  inflammation  or  dejiositof  tul>ercle 
would  take  plat.H\  and  not  in  the  dense  fibrous  and  fibro-cartilagiuous  layers 
forming  the  outer  jf.onea  of  the  disc. 

The  nature  of  the  pathological  changes  being  home  in  mind,  the  ccvmr 
morbid  appearances  are  easily  understo^id* 

Dry  caries,  or  caries  without  suppuration^  forms  the  simplest  variety  of  tht 
disease.  It  atfects  usually  a  limited  (Hirtion  of  the  spine,  often  only  two 
vertebnu  with  the  lijtervening  ixitervertebnU  disc.  The  liestruction  of  the 
bodies  of  the  \vti<  ca?wii  off  nd 

at  the  same  tim»  issue  is  c  .   ^^Sf 

nsteitts  for  some  distance  from  the  centn*  of  the  diseaae.  in  consequence  nf 
thin  the  weight  of  the  U^ly  above  the  diiea«ed  vertebne  camtetK  a  liendini^ 
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forwards  of  that  portion  of  the  column,  and  a  corresponding  projection  back- 
wards of  the  spinous  processes.  A  vertical  section  made  through  a  spine  thus 
affected  shows  the  anterior  common  ligament  thickened  and  swollen.  The  bodies 
of  the  affected  vertebrae  are  softened  and  partly  destroyed,  the  destruction 
being  almost  invariably  more  extensive  anteriorly,  as  this  part  is  exposed  to  the 
greater  pressure  when  the  spine  is  bent  forwards.  The  intervertebral  cartilage 
between  the  two  vertebrae  has  more  or  less  completely  disappeared  ;  if  any 
remains  it  will  be  at  the  posterior  part.  The  opposed  surfaces  of  the  vertebrae 
are  covered  by  granulation  tissue,  and  are  sometimes  mutually  adapted  to  each 
other  as  the  result  of  friction.  In  the  cancellous  spaces  of  the  bone  on  each 
side  the  normal  medulla  has  disappeared,  and  its  place  is  taken  by  the  same 
tissue.  The  periosteum  covering  the  remaining  portion  of  the  vertebrae  and 
frequently  also  that  of  the  vertebrae  above  and  below  is  affected  by  osteo- 


Vi^.  •><)•_*.  AiiK'iilfir  Curvature  of 
the  Dormil  Spine  from  Caries 
and  Ankylosis. 


Fig.  603.— Caries  of  Brxlies  of  Lumbar 
Vertebnv :  no  attempt  at  Anky- 
losiM. 


plastic  inflammation,  irregular  spiculated  nodules  of  new  bone  being  formed 
beneath  it.  The  spines,  the  transverse  and  the  articular  processes  being 
unaffected,  there  is  no  dislocation,  and  consequently  the  spinal  canal  is  but 
little  if  at  all  narrowed.  Should  the  disease  cease  at  this  stage,  as  it  frequently 
d(x;s,  the  granulation  tissue  of  the  opposed  surfaces  coalesces,  and  subsequently 
becomes  developed  into  bone,  and  the  angle  formed  by  the  bending  of  the 
spine  is  filled  up  by  a  buttress  of  bone  formed  beneath  the  periosteum,  and 
thus  the  spine,  although  retaining  its  deformed  position,  may  become  as 
strong  as  before  the  disease  (Fig.  (;02). 

In  other  cases  of  caries  of  the  spine  the  disease  is  more  extensive,  com- 
mencing from  many  centres,  often  situated  in  different  vertebrae  and  un- 
connected with  each  other.  These  centres  are  situated  most  commonly  in  the 
immediate  neighbourhood  of  an  intervertebral  disc,  but  are  not  uncommon  on 
the  surface  of  the  body  beneath  the  periosteum,  and  are  sometimes  deeply 
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placed  in  its  substance.  A  macerated  specimen  ehows  the  horn  to  be  eaten  out 
into  inx;guliir  hollows,  around  which  the  cancelloiw  tissue  is  mort*  porona  than 
natupiil.  lu  a  ft*eah  speciiuen  the-se  hollows  are  filled  with  cafleons  ^aiiulation 
ti^ue.  When  the  disease  eommenceB  near  an  int^rrertebnil  diac^  this  i»  9»»on 
destroyed,  and  the  contiguous  surface  of  the  next  vertehm  htcomes  implicated 
( Fig;,  tjO.^).  The  friction  of  the  diseiiMed  surfaces  against  each  other  then 
aggra\^tefl  the  process,  and  leaiia  to  more  rapid  deetruction  at  the  parts  where 
they  are  In  contact. 

In  some  cases  insteacl  of  the  iione  Ijcinsr  more  spongy  than  natural  round 
the  excavations,  it  may  l»e  sc^en  in  the  mncemted  specimen  that  the  owteitis 
has  assumed  an  osteoplastic  fonn,  the  cancelknis  ti^ue  bein^  denser  than 
natural,  and  it«  trabeculje  thickened,  just  as  a  zone  of  dense  hone  i*  often 
found  around  a  chronic  abscess  in  the  cancellous  ends  of  the  long  bones* 

When  the  disease  leads  to  suppumtion,  the  pug  frequently  raises  the  antiTtor 
common  ligament  frttm  the  vertehm?  for  s<»me  rlistance.  This  is  more  likdy 
to  happen  when  the  re^iulting  chrouic  ai*sccs8  lia>*o|>ened  externally  and  become 
ieptic*  Itapid  destruction  of  the  intervertebral  discs  with  which  the  pus 
comes  in  contact  then  frequently  takes  place.  It  isjiot  uncommon  to  find  the 
vertebra?  for  some  distance  above  and  beluw  the  centre  of  disease  bare  in 
fVont,  and  hMiking  hk  if  ma*x'nited,  while  the  curtilages  between  them  havi 
more  or  less  complcticly  disappeared. 

The  chronic  alisc-esses  forming  in  connexion  with  cari<-'S  of  the  spine  are 
directed  to  the  lateral  aspect  of  the  bodies  of  the  vertebra?  by  the  great  thick- 
ness of  the  anterior  common  ligament.  As  the  pUA  accumulates  the  abscess 
makes  its  way,  as  in  the  case  of  chronic  absc4iS8es  generally,  in  the  direction 
of  least  resistance,  usually  following  the  murse  of  a  vessel,  iir  burrowing 
beneath  the  hmm*  covering  muscles*  Thus  in  diaeaM  of  the  dorsjil  vertebni?, 
the  aliecess  follows  the  intercostal  artery  and  pafl«e«  between  the  ribs  with  the 
posterior  branch,  appearing  under  the  skin  of  the  back  as  a  **  doi-sal  al»8ce««,*' 
In  the  lural>ar  region  the  abscess  may  in  the  same  way  follow  a  lumbar  artery 
and  form  u  **  lumbar  abscess/*  or  enter  the  sheath  of  the  [mim  muscle  and 
fomi  a  '* psoas  abscess/'  |K)inting  iielow  Poujiart's  lignment. 

When  the  claries  in  corapIiciUed  by  necrosis,  the  scH|UcstTa  are  fnM|tjcntly  io 
entangled  in  the  excavated  r^ivity  in  the  hjdy  of  the  vertebne.  coveml  in  in 
front  by  (he  thickened  anterior  ligament,  that  it  is  impossible  for  them  to 
make  their  way  to  the  surface,  and  thus  even  if  the  disease  ceases  to  extend, 
suppuration  may  be  judeflnitely  prolonged  till  it  causes  the  dt^otb  of  the 
patient. 

The  angolar  projection  backwards  nf  tlie  riisensed  jwrt.  of  the  spine,  oorre- 
sjKjfiding  in  extent  to  thr  amount  of  destruction  of  the  vertebrae,  forms  usually 
the  mciBit  marked  feature  of  the  disi^asic  (Figs.  0f*4— r»of>K  The  mechanism  of 
this?  is  easily  uudenfttoocl  by  rL*fcrcnce  to  the  par'  r  the  aflectif»n.     Tb»5 

bt>dies  (one  or  more)  of  the  vertebras,  being  h<  r  jiartly  drjitroynl,  at 

iiat  give  way  under  the  weight  of  the  upjjer  jmrt  id'the  b«»dy  ;  the  upp^T  pan 
bends  forwards,  and  the  spine  projects  fMisteriorly,  At  the  snme  time  that  the 
upper  fkart  !>ends  fVirwards,  the  lower  jwirt  of  the  spine  rarr?ly  maintains  the 
II 1  '   "       "^        ;(>2.     In  the  great  of  cases  then*  i* 

I'clow  the  eicurva  i>ne,  and  in  this 

t.  I  ^  upper  part  of  the  bc»dy  is  carried  erect.  The  angle  of  exourvation 
wamt^  ,ic    -rdif^tr  f»Hhe  number  of  vertebral  btKlies  deatroyed,  and  the  extent 
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of  the  loss  of  substance  and  the  part  of  the  spine  affected.  In  the  cervical 
and  lumbar  regions  the  natural  curve  having  its  convexity  forwards  is  at  first 
straightened  out,  angular  projection  of  the  spines  occurring  only  in  very 
extreme  cases.  The  greater  the  number  of  vertebrae  affected  the  more  obtuse 
will  the  angle  be.  When  one  vertebra  is  alone  or  chiefly  diseased,  three 
spinous  processes  will  project  to  form  the  angle,  that  of  the  diseased  vertebra 
bijing  the  apex.  If  two  or  three  be  diseased,  five  spinous  processes  usually 
enter  into  the  formation  of  the  angle  of  excurvation,  and  then  the  whole  of 
this  portion  of  the  column  will  be  displaced  backwards,  giving  a  thickened 
and  broadened  base  to  the  excurvation  in  the  lateral  direction.  In  the  dorsal 
region,  if  a  single  vertebra  is  diseased,  the  projection  is  usually  very  marked 
and  sharp  as  the  bending  forward  of  the  vertebra  turns  the  long  oblique  spine 
almost  directly  backwards,  forming  a  sharp  prominence.     In   the  lumbar 


Fig.  004. -Natural  Curve                          Fig.  605.— First  early  Fig.  60C.— Change  of  Curve 
of  Spine.                                           Cliange    of    Curve  of    Spine    in    Advanced 
in  Angular  Curva-  Stage  of  Angular  Curva- 
ture, ture. 

region,  where  the  spines  are  short  and  point  directly  backwards,  the  projection 
is  more  rounded. 

That  the  weight  of  the  upper  part  of  the  body  is  not  the  sole  element 
concerned  in  the  j)rodaction  of  the  angular  deformity  is  sufficiently  proved  by 
the  fact  that  it  is  not  altogether  prevented  by  keepiug  the  patient  throughout 
iu  the  recumbent  position.  Under  these  circumstances,  curvature  is  still 
produced  by  tlie  tonic  contraction  of  the  various  muscles  which  pass  longitu- 
dinally from  one  part  of  the  spine  to  another.  The  part  played  by  the  muscles 
in  this  respect  has  been  insisted  upon  by  Lannelongue  and  Cheyne,  and,  as  we 
shall  see,  has  an  important  bearing  upon  the  mode  of  treatment  adopted  in 
the  early  stages  of  spinal  disease. 

It  very  rarely  happens  that  the  cord  is  pressed  upon  by  the  displaced  bones, 
though  it  may  be  affected  secondarily  by  disease  of  the  membranes,  or  by  the 
pressure  of  inflammatory  products  outside  them  (see  Slow  Compression  of  the 
Cord,  p.  4s:>). 

The  most  common  seat  of  caries  of  the  spine  is  the  lower  dorsal  or  the 
junction  of  the  dorsal  and  lumbar  regions.  It  is  not  uncommon  in  the  middle 
VOL.  ir.  I  I 
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dorsaU  and  may  owur  at  any  part.     U,  W.  Parker  stateg  that  in  WW 
the  distMise  was  ia  the  cervical  region  in  9.  in  the  dorsal  in  82,  in  the  doi 
lamhar  in  2i,  and  in  the  lumbar  or  hmibo-aacral  in  37. 

Symptoms. — Caries  of  the  spine  commonly  begins,  especiallj  in  children,  in 
a  vitrj  insidious  manner.  It  occura  usnally  \n  strumonH  children,  and  ia  generally 
referred  to  a  fall  or  l>low  on  the  back.  The  symptom  that  most  oilen  first 
attracts  attention  is  the  ehiUrs  attitude,  which  is  altered  and  very  chai-ac* 
teristic.  The  body  is  held  stiffly  straight  and  npri^'ht :  it  is  neither  bent  uor 
turned  to  one  side  when  the  child  moves,  but  the  spine  is  moved  as  a  whole 
and  in  a  rigidly  fixrd  manner.  The  shoulders  are  raised,  the  chin  is  thrown 
up,  and  the  toes  are  slightly  turned  iu.  The  child  walks  with  great  caution* 
and  very  stiffly. 

One  (if  the  earliest  symptoms  complained  of  ia  often  an  ill-detined  8a])erlicial 
pain  extending  round  the  trunk,  raoi-e  severe,  perhaps,  on  one  side  than  on 
the  other,  and  occasionally  ix^ferred  U>  the  stomach.  After  a  time  the  child 
beor^mes  unable  to  stand  upright  unsupported,  hag  a  tendency  to  lean  the  body 
forwards,  or  to  support  it  by  resting  the  hand.^  on  the  knees,  or  by  seis&ing 
hold  of  anything  that  will  serve  as  a  temporary  support,  such  as  a  chair  or 
table.  If  asked  to  pick  u|>  an  object  from  the  floor,  it  will  go  careAilly  dcjwn 
upon  its  hand*  and  knees  instead  of  stooping  in  tlie  natural  way.  It  will  be 
fonud  also  that  the  child  experiences  great  difficulty  in  mising  itself  without 
asaistance  from  the  horizontal  into  the  sitting  position,  or  in  turning  sideways 
in  bed  without  the  use  of  its  urnis.  Oq  examination,  one  or  two  of  the  spines, 
usually  abrtut  the  middle  of  the  bac*k,  will  be  found  to  be  a  little  more  prominent 
than  the  rest ;  and  on  pressing  or  tapping  upju  theuL,  pain  may  Ije  complnined 
ot  The  child  becomes  stunted  in  its  growth  ;  and^  if  the  disease  be  not  arrested 
by  proper  treatment,  will  continue  more  or  leas  hump-  or  round-backed  for 
life.  In  other  cases  the  disease  will  run  on  to  the  formation  of  absc^ea,  aa 
will  immediately  be  described,  tuberculous  disease  occurring  elsewhere,  a»d 
death  eventually  resulting. 

In  aduiU,  the  danger  and  the  symptoms  vary  according  to  the  seat  of  the 
iiffectiou.  It  is  most  dangerous,  often  indeed  rapidly  fatal,  when  the  cervical 
vertebrae  are  implicated  ;  for,  as  the  bodies  of  these  are  shallow,  carles  readily 
penetrates  to  the  spinal  canal,  and  the  cord  or  its  membranes  uiay  thus  be 
iroplictited.  When  the  dorsal  or  lumbar  vertebra;  become  diseased,  the  aflVc* 
tion  is  not  bo  immediately  serious  to  the  life,  as  it  may  be  to  the  figure,  of  the 
patient.  In  adults^,  it  often  commences  with  obscure  flying  pain  in  the  loin« 
or  back,  resembling  riieumutisni,  shtKJting  n»und  the  Inxjy  or  down  the  thighs. 
On  exiii  e  spine,  which  feels  weak  to  the  patient,  tind  which,  as  in  the 

child,  i-  'if  feuppinting  him  or  of  enabling  him  to  raise  or  turn  him- 

self without  ,  tendeniess  on  pressure  or  on  tapping  may  be  experienced 

at  one  poiui,  v.iu  ite  will  wince  when  a  sponge  wrung  out  of  hot  water  is 
applied  to  this  part  of  the  spine;  although  there  may  be  no  appearanoe  of 
excurvatiou,  thi?  skin  coviTing  it  is  often  hypenesthetic.  Afler  n  time,  how- 
ever, the  spinous  firocess  of  one  or  more  vertebnc  will  Ix*  found  to  project 
distinctly  beyond  the  general  line  of  the  column.  The  part  becames  the  scat 
of  constant  aching  iniin^  iuci'eased  by  movement  or  by  pressing  upon  the  head 
or  shoulders.  It  must,  howe\'er,  be  remembered  that  caries  of  the  bodies  of 
tbe  vertebne  may  take  place  to  a  cunsideml>k  extent  with  little  or  nu  angular 
onrvature.     In  the^te  castas  all  the  ordinary  symptoms  of  caries  of  the  spiuo 
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will  be  found,  except  the  excurvation.  It  will  be  observed  tbit  the  spine  has 
lost  its  natural  free  mobility  and  flexibility,  moving  fixedly,  stiffly,  and  as  a 
\*hole,  when  the  patient  leans  forwards  or  sideways.  If  asked  to  stoop  down 
the  patient  will  incline  the  body  forwards  rigidly  without  bending  the  spine. 
He  cannot  put  on  or  lace  up  his  boots.  When  laid  flat  on  his  back,  he  cannot 
raise  himself  into  a  sitting  position  without  the  aid  of  his  hands  or  elbows,  and 
he  cannot  turn  sharply  or  suddenly  over  upon  his  face,  but  struggles  with  out- 
stretched arms  in  vain  attempts  to  do  so.  Occasionally  the  incipient  curvature, 
when  it  occurs,  assumes  more  of  a  lateral  than  of  an  angular  direction ;  and  in  one 
fatal  case  I  have  seen  the  spine  actually  bent  backwards,  so  as  to  be  incurvated 
at  the  seat  of  the  disease.  In  some  cases,  the  true  angular  excurvation 
dependent  on  caries  of  the  bodies  of  the  vertebrae  may  be  associated  with  the 
ordinary  lateral  curve  of  debility.  The  lower  limbs  become  weak,  and  the 
patient  walks  with  a  peculiar  shufliing  tottering  gait,  the  legs  being  outspread, 
and  the  feet  turned  out.  The  weakness  of  the  limbs  is 
especially  marked  in  going  upstairs,  and  may  be  tested  by 
directing  the  patient  to  stand  unsupported  on  one  leg,  and 
raise  the  other  so  as  to  place  the  foot  upon  the  seat  of  a  chair, 
which  he  will  probably  be  unable  to  do.  The  deformity 
of  the  spine  may  slowly  increase  ;  the  patient  may  become 
unable  to  stand  ;  and  paralysis  of  the  muscles  of  the  lower 
extremity  may  come  on. 

Pleuritic  attacks  of  a  localized  chai-acter  dependent  on 
extension  of  the  inflammation  to  the  contiguous  pleurae 
have  been  observed  in  rare  cases  of  caries  aflecting  the 
dorsal  spine. 

Abscess  commonly  makes  its  appeamnce  as  the  disease 
progresses  ;  and  in  some  cases  it  occurs  before  any  of  the 
other  signs  except  j)ain  and  weakness  of  the  spine,  and 
certainly  before  any  deformity.  When  the  abscess  appears, 
as  Stanley  observed,  the  pain  consequent  on  irritation  of 
the  spinal  nerves  is  often  lessened  for  a  time. 

It  must  not  be  supposed  that  abscess  necessarily  follows 
in  all  cases.  In  children  especially  we  often  meet  with 
great  excurvation  without  any  suppuration.  In  adults  it 
angular  curvature  without  the  formation  of  an  abscess, 
that  determine  the  formation  of  pus  are  not  certain  in  all  cases.  In  many 
it  is  undoubtedly  due  to  the  irritation  caused  by  the  friction  of  the  diseased 
surfaces  against  each  other,  and  proper  treatment  adopted  early  will  do  much 
to  prevent  it.  Siij)puration  is  also  more  likely  to  occur  when  the  patient 
is  poorly  fed  and  exposed  to  general  unhygienic  surroundings. 

In  cases  which  recover  without  suppuration  the  diseased  bodies  become 
fused  together  into  a  single  mass,  across  which  bridges  of  osseous  tissue  are 
thrown  out,  so  as  to  strengthen  the  otherwise  weakened  spine.  This  is  the 
natural  mode  of  cure  of  angular  curvature  of  the  spine,  and  the  only  way  in 
which  it  can  take  place  when  once  the  disease  has  advanced  to  any  considerable 
extent. 

When  pus  forms  in  connexion  with  caries  of  the  spine,  the  situation  and 
course  of  the  al>scess  depend  mainly  upon  the  part  of  the  spine  aflected  :  thus, 
for  instance,  wlien  ihe  cervical  vertebrae  arc  diseased,  the  abscess  will  come 
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forwards  behind  the  pharynx,  and  may  occasionally  extend  under  the  1 
mastoid  muscle  to  the  side  of  the  neck,  where  it  opens ;  sometimes,  t 
very  rarely,  it  passes  into  the  chest,  and  in  other  cases  into  the  axilla. 

When  the  disease  is  seated  in  the  upper  or  middle  dorsal  spine,  the  1 
most  commonly  passes  backwards  between  the  posterior  ends  of  Ui< 
forming  a  dorsal  abscess.  In  some  cases,  however,  in  which  the  middle 
vertebrae  are  diseased  the  abscess  may  extend  downwards.  When  it  taki 
direction  it  most  commonly  passes  under  the  ligamentum  arcuatnm  inte 
and  thus  enters  the  sheath  of  the  psoas  muscle  and  takes  the  course 
described  immediately.  In  rare  cases  it  may  pass  between  the  piUars  • 
diaphragm  with  the  aorta  and  follow  the  large  vessels  in  the  subperi 
tissue  superficial  to  the  fascia  of  the  psoas  and  iliacus,  forming  an  accnmo 
filling  the  iliac  fossa  and  pointing  above  Poupart's  ligament,  or  it  may  { 
downwards  into  the  pelvis  and  escape  with  the  gluteal  artery  throng 
great  sciatic  notch,  giving  rise  to  a  large  abscess  in  the  gluteal  region, 
remarkable  that  in  caries  of  the  dorsal  vertebrtB  the  pus  does  not  tc 
encroach  on  the  chest  or  the  pleural  cavity.  When  the  lower  dorsal  or 
lumbar  vertebrae  are  diseased  the  pus  enters  the  sheath  of  the  psoas 
substance  of  the  muscle,  thus  constituting  the  common  affection  termed  ! 
Abscess.  A  psoas  abscess  follows  the  course  of  the  muscle  from  wl 
derives  its  name.  It  is  firmly  bound  down  in  front  by  the  fascia  co 
that  muscle  and  the  iliacus,  which  is  usually  considerably  thickened  1 
never  perforated  by  the  pus.  The  psoas  muscle  is  usually  extensively  dest 
The  pus  is  prevented  from  extending  downwards  into  the  pelvis  by  the  a 
ment  of  the  ilio-psoas  fascia  to  the  brim  ;  there  is  nothing  to  limit  itsext 
outwards  over  the  whole  surface  of  the  iliacus,  though  the  attachment 
fascia  to  the  crest  of  the  ilium  prevents  its  passing  beyond  that  point, 
we  find  that  a  psoas  abscess  usually  extends  outwards,  forming  a 
fluctuating  swelling  filling  the  iliac  fossa.  As  the  accumulation  incre 
passes  beneath  Poupart's  ligament  most  commonly  by  a  somewhat  1 
neck  situated  in  the  line  of  the  anterior  crural  nerve.  It  is  thus  at  th 
situated  to  the  outer  side  of  the  femoral  vessels.  Fluctuation  can  rea< 
felt  between  the  swelling  on  the  thigh  and  that  in  the  iliac  fossa.  T 
very  distinct  impulse  communicated  to  the  part  outside  the  abdon 
coughing,  and  this,  combined  with  the  somewhat  sudden  appearance 
swelling  on  the  thigh,  may  make  it  in  some  respects  resemble  a  hernia, 
reaching  the  thigh  the  abscess  extends  downwards  to  the  outer  side 
vessels  for  a  short  distance  till  it  meets  the  profunda,  and  foIlowin< 
vessel  it  passes  behind  the  femoral  artery,  which  can  be  felt  stretching 
it  in  front.  It  then  continues  its  course  under  the  adductor  lonjjt 
forms  a  large  cavity  at  the  inner  side  of  the  thigh,  having  the  { 
stretched  over  it  internally,  the  adductor  magnus  behind  it,  and  the  ad 
longus  in  front.  Processes  frequently  extend  from  the  main  cavity  alo 
branches  of  the  profunda.  The  most  common  of  these  prolongations 
winding  round  the  neck  of  the  femur  with  the  branches  of  the  intern 
cumflex,  and  passing  through  the  interval  between  the  adductor  magni 
the  quadratus  femoris,  becoming  suixirficial  immediately  behind  the  gre 
chanter,  between  it  and  the  tuberosity  of  the  ischium.  The  abscess 
extends  beyond  the  upper  part  of  the  thigh,  but  it  may  continue  its 
downwards,  until  it  reaches  tlie  popliteal  space,  and  may  even  pas 
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Qoe  downwards  between  the  deep  and  superficial  muscles  of  the  calf 
ring  Utie  main  vessels.  I  have  seen  an  abscess,  which  took  its  origin  in 
le  of  the  dorsal  vertebrae,  opened   by  the  side  of  the  tendo  Achillis 

98,  Vol.  I.).  A  psoas  abscess  when  fully  developed  usually  consists 
or  parts  :  a  narrow  track  in  the  upper  part  of  the  psoas  muscle,  a  wide 
ision  in  the  iliac  fossa,  a  second  narrow  part  extending  under  Ponpart^s 
tent  and  the  femoral  vessels,  and  a  large  cavity  on  the  inner  side  of  the 
,    The  difficulty  of  properly  draining  such  a  cavity  by  an  opening  in  the 

only  is  evident.  In  some  cases  the  abscess  may  follow  both  psoas 
les,  and  project  in  each  groin  at  the  same  time. 

in  the  dorsal  region,  the  abscess  may  pass  backwards  instead  of  down- 
it  and  point  in  the  loin,  forming  a  lumbar  abscess.  More  rarely  it  may 
tw  amongst  the  layers  of  the  abdominal  muscles  and  point  in  front.  In 
se  of  the  lower  lumbar  vertebrae  and  upper  part  of  the  sacrum  the  pus 
get  beneath  the  fascia  covering  the  pyriformis,  and  then  following  the 
8,  may  point  in  the  buttock  beneath  the  gluteus  maximus,  or  it  may 
d  downwards  to  the  ischio-rectal  fossa.  In  all  spinal  abscesses  small 
stia  derived  from  the  diseased  vertebrae  are  not  uncommonly  found  in 
OS.  In  the  patient  from  whom  Fig.  607  was  taken  seveml  fragments  of 
thoB  came  away  from  an  abscess  that  was  opened  in  the  fore  part  of  the 
.    Much  curdy  matter  is  usually  present,  making  it  impossible  in  many 

to  empty  the  sac  by  aspiration.  The  true  source  of  origin  of  these 
nes  may  usually  be  determined  by  an  examination  of  the  spine,  and  by 
g  an  impulse  on  coughing  communicated  to  their  extreme  points  of  pre- 
tion.  In  psoas  abscess  the  attitude  of  the  patient  is  often  characteristic, 
ands  leaning  a  little  forwards  with  the  thigh  of  the  affected  side  slightly 

and  adducted  in  order  to  relax  the  affected  muscle.  Forced  extension 
ompanied  by  pain  and  aching  of  the  back.  The  attitude  and  pain  may 
resemble  that  of  disease  of  the  hip-joint.  General  oedema  of  the  limb 
occasionally  arise  from  a  psoas  abscess  after  it  has  reached  the  inner  side 
:  thigh.  In  rare  cases  after  opening,  if  septic  inflammation  follows,  the 
B  cavity  may  ulcerate  into  the  hip-joint,  causing  acute  and  rapidly 
ictive  arthritis. 

rw  Compression  of  the  Cord  in  Spinal  Disease. — Compression 
plegia. — As  before  stated,  pressure  upon  the  spinalcord  is  very  rarely 
irect  result  of  displacement  of  the  vertebrae  in  caries  of  the  spine.  In 
t  may  occur  in  cases  in  which  there  is  no  deformity,  and  again  recovery 
commonly  takes  place  while  the  angular  curvature  remains  unchanged  or 
n  increasing.  The  true  pathology  of  this  complication  was  first  pointed 
J  Michaud,  and  his  observations  have  been  fully  confirmed  by  Charcot 
)iher8.  In  rare  cases  the  pressure  may  be  due  to  the  formatiou  of  a 
ic  abscess  pushing  back  the  posterior  common  ligament  against  the  cord. 
an  abscess  may  gradually  reach  the  surface,  and  rapid  relief  of  pressm*e 
iHow,  when  it  is  opened  externally.  Far  more  commonly,  however,  the 
mt  itself  is  invaded  by  tuberculous  granulation-tissue,  and  at  last  per- 
d,  or  the  abscess  projects  backwards  on  one  or  both  sides  of  the  ligament. 
sxtemal  surface  of  the  dura  mater  is  then  affected,  and  a  fungating 
i-like  maas  of  tuberculous  granulation-tissue  forms  upon  it  by  which  the 
s  compressed  (Fig.  608).  The  condition  was  described  by  Charcot  as  a 
[  of  external  caseous  pachymeningitis.*'    The  inner  surface  of  'Qqa  dnx^ 
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fonvards  behind  the  pbaryox,  and  may  occajsionally  extend  under  the  sfcerno* 
inttstoicl  muscle  to  the  side  of  the  nc^ck,  where  it  opens  :  sometimes,  though 
very  rarely,  it  passes  into  the  chest,  and  in  other  cases  into  t!ie  axilla. 

When  the  dise-ase  is  seatt?d  in  the  upper  or  middle  dorsal  spine,  the  al:>«ce»R 
most  commonly  pogses  baelcwai'ds  between  the  posterior  ends  of  the  ribs, 
forming:  a  (far mi  nhrcss.  In  some  cafies,  however,  in  which  the  middle  dorsal 
vertebrae  arc  dist^ased  the  abecees  may  extend  downwards.  When  it  takes  this 
direction  it  most  comnKmly  passes  under  the  ligamentam  arcuatum  internum^ 
and  thus  enters  the  sheath  of  the  psoas  mosole  and  takes  the  course  to  be 
described  immediately*  In  rare  cases  it  may  pass  between  the  pillars  of  the 
diaphru^j^m  with  the  aorta  and  follow  the  lartyt*  vessels  in  the  subperitoneal 
tissue  siiperlicint  to  the  fascia  of  the  psoas  and  iliacus,  forming;  an  accumulation 
iillin§:  the  iliac  fossa  and  pointing  above  Poupart^s  ligament,  or  it  may  extend 
downwards  into  the  pelvis  and  escape  with  the  gluteal  artery  through  the 
great  sciatic  notch,  giving  rise  to  a  large  abscess  in  the  gluteal  region.  It  is 
rtinarkable  that  in  criries  of  the  dorsal  vertebne  the  pus  does  not  tend  to 
enrroacli  on  the  chest  or  the  pleural  cavity*  When  the  lower  dtin^il  or  upper 
lumbar  vertebne  are  diseased  the  pus  enters  the  sheath  of  the  psoas  or  the 
substance  of  the  muscle,  thus  constituting  the  commou  atfection  termed  Faoas 
▲bsoeflfl.  A  psoas  abscess  follows  the  course  of  the  muscle  from  which  \i 
derives  its  name*  It  is  firmly  Injund  down  in  front  by  the  fast^^ia  ciivenng 
that  muscle  and  the  iliacus,  which  is  usually  considerably  thickened  imd  jg 
never  perforated  by  the  pns.  The  psoas  muscle  in  usually  extensively  destroyed. 
The  pus  is  prevent4>d  from  extending  downwards  into  the  fielvis  by  the  attach* 
ment  of  the  ilio-psoas  fascia  to  the  brim  ;  there  is  nothing  to  limit  its  extension 
outwards  over  the  whole  surface  of  the  iliacus,  though  the  attiielunent  of  the 
fascia  to  the  crest  of  the  ilium  prevents  its  passing  beyond  that  jM»int,  Thns 
we  find  that  a  psoas  al>st*e«s  ustially  extends  outwarfls,  forming  a  Urge 
fluctuating  swelling  filling  the  iliac  fosaa.  As  the  accumulation  increases  it 
passes  beneath  Poupart's  ligament  most  commonly  by  a  somewhat  narrow 
neck  situated  in  the  line  of  the  anterior  crnral  nerve.  It  is  thus  at  this  part 
situated  to  the  outer  side  of  tl»e  fem*>ml  vessels.  Fluctuation  can  rc^mlily  be 
felt  l)etNVcen  the  swelling  on  the  thigh  and  that  in  tht^  iliac  fosstk  There  is 
very  distinct  impulse  communicated  to  tfie  part  outside  the  abdomen  on 
coughing,  and  this,  combined  with  the  somewhat  sudden  apj^carance  of  the 
swelling  on  the  thigh,  may  make  it  in  some  respects  resemble  a  hernia.  After 
reaching  the  thigh  the  abscess  extends  downwards  to  the  outer  side  of  the 
vessels  for  a  short  distance  till  it  meeta  the  pi^oftinda,  and  following  thai 
vessel  it  passes  behind  the  femoral  artery,  which  can  be  felt  strt^frhing  acrota 
it  in  front,  It  then  continues  its  course  under  the  adductor  longua,  and 
forms  a  large  cavity  at  the  inner  side  of  the  thigh,  having  the  grHCtits 
stretched  over  it  internally,  the  adductor  magnus  behind  it*  and  the  adductor 
tongus  in  front.  Processes  frerjuently  extend  from  tlie  main  cnvity  tdong  the 
branches  of  the  profunda.     The  mt>8t  common  of  these  |  imus  h  one 

winding  round  tin*  neck  of  the  femur  with   the  branches  riU'rual  cir* 

camflcx,  and  passing  thniugh  the  interval  between  the  adductor  ningnus  and 
the  quwlmtus  fcmoris,  l>ccoming  superficial  immediately  liehind  the  great  tro- 
chanter, between  it  and  the  tuben>sity  of  the  ischium.  The  absccFS  seldom 
extends  beyond  the  up|ier  pan  of  [  t   it  may  continue  it«  courae 

downwards,  until  it  rtiicbes  the  ^^  ^       ,  and  may  even  jmims  auH 
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distance  downwards  between  the  deep  and  superficial  muscles  of  the  calf 
following  the  main  vessels.  I  have  seen  an  abscess,  which  took  its  origin  in 
disease  of  the  dorsal  vertebrae,  opened  by  the  side  of  the  tendo  Achillis 
(Fig.  93,  Vol.  I.).  A  psoas  abscess  when  fully  developed  usually  consists 
of  four  parts  :  a  narrow  track  in  the  upper  part  of  the  psoas  muscle,  a  wide 
expansion  in  the  iliac  fossa,  a  second  narrow  part  extending  under  Ponpart's 
ligament  and  the  femoral  vessels,  and  a  large  cavity  on  the  inner  side  of  the 
thigh.  The  difficulty  of  properly  draining  such  a  cavity  by  an  opening  in  the 
thigh  only  is  evident.  In  some  cases  the  abscess  may  follow  both  psoas 
muscles,  and  project  in  each  groin  at  the  same  time. 

As  in  the  doi-sal  region,  the  abscess  may  pass  backwards  instead  of  down- 
wards, and  point  in  the  loin,  forming  a  lumbar  abscess.  More  rarely  it  may 
burrow  amongst  the  layers  of  the  abdominal  muscles  and  point  in  front.  In 
disease  of  the  lower  lumbar  vertebrae  and  upper  part  of  the  sacrum  the  pus 
may  get  beneath  the  fascia  covering  the  pyriformis,  and  then  following  the 
nerves,  may  point  in  the  buttock  beneath  the  gluteus  maximus,  or  it  may 
extend  downwards  to  the  ischio-rectal  fossa.  In  all  spinal  abscesses  small 
sequestra  derived  from  the  diseased  vertebrae  are  not  uncommonly  found  in 
the  pus.  In  the  patient  from  whom  Fig.  607  was  taken  several  fragments  of 
bone  thus  came  away  from  an  abscess  that  was  opened  in  the  fore  part  of  the 
thigh.  Much  curdy  matter  is  usually  present,  making  it  impossible  in  many 
cases  to  empty  the  sac  by  aspiration.  The  true  source  of  origin  of  these 
abscesses  may  usually  be  determined  by  an  examination  of  the  spine,  and  by 
feeling  an  impulse  on  coughing  communicated  to  their  extreme  points  of  pre- 
sentation. In  psoas  abscess  the  attitude  of  the  patient  is  often  characteristic. 
He  stands  leaning  a  little  forwards  with  the  thigh  of  the  affected  side  slightly 
flexed  and  adducted  in  order  to  relax  the  affected  muscle.  Forced  extension 
is  accompanied  by  pain  and  aching  of  the  back.  The  attitude  and  pain  may 
thus  resemble  that  of  disease  of  the  hip-joint.  General  oedema  of  the  limb 
may  occasionally  arise  from  a  psoas  abscess  after  it  has  reached  the  inner  side 
of  the  thigh.  In  rare  cases  after  opening,  if  septic  inflammation  follows,  the 
abscess  cavity  may  ulcerate  into  the  hip-joint,  causing  acute  and  rapidly 
destructive  arthritis. 

Slow  Compression  of  the  Cord  in  Spinal  Disease. — Compression 
Paraplegia. — As  before  stated,  pressure  upon  the  spinal  cord  is  very  rarely 
the  direct  result  of  displacement  of  the  vertebrae  in  caries  of  the  spine.  In 
fact  it  may  occur  in  cases  in  which  there  is  no  deformity,  and  again  recovery 
very  commonly  takes  place  while  the  angular  curvature  remains  unchanged  or 
is  even  increasing.  The  true  pathology  of  this  complication  was  first  pointed 
out  by  Michaud,  and  his  observations  have  been  fully  confirmed  by  Charcot 
and  others.  In  rare  cases  the  pressure  may  be  due  to  the  formation  of  a 
chronic  abscess  pushing  back  the  posterior  common  ligament  against  the  cord. 
Such  an  abscess  may  gradually  reach  the  surface,  and  rapid  relief  of  pressure 
will  follow,  when  it  is  opened  externally.  Far  more  commonly,  however,  the 
ligament  itself  is  invaded  by  tuberculous  granulation-tissue,  and  at  last  per- 
forated, or  the  abscess  projects  backwards  on  one  or  both  sides  of  the  ligament. 
The  external  surface  of  the  dura  mater  is  then  affected,  and  a  fungating 
button-like  mass  of  tuberculous  granulation-tissue  forms  upon  it  by  which  the 
cord  is  compressed  (Fig.  608).  The  condition  was  described  by  Charcot  as  a 
^  kind  of  external  caseous  pachymeningitis.^'    The  inner  surface  of  the  dura 
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mater  is  not  affected,  and  the  stibBcqiicnt  changes  iti  the  cord  are 
pressure  only*  The  morbid  prrx^ess  in  the  dura  mtiter  niuy  extend  backwards 
on  each  side,  but  rarely  forms  a  complete  ring.  The  exact  nature  of  the 
changes  produced  in  the  cord  is  not  certain.  According  to  Charcot  a  chronic 
inflammatory  process  occurs  in  the  comjjressed  segment — chronic  transverse 
myelitia.  It  seems  doubtful,  however,  whetlier  myelitis  occurs  in  all  ctisea, 
and  it  is  thought  by  some  observers  that  the  pr<^sure  causes  anemia  followed 
by  degenerative  changes,  and  by  others  that  a  congested  and  oedematous  con- 
dition results  from  the  pressure  on  the  veins  and  lymphatics.  In  any  case 
secondary  degenerative  changes  soon  occur  in  the  sensory  tracts  above  the 
affected  segment  and  in  the  motor  tracts  below  it. 

The  effects  of  the  chronic  thickening  of  the  dnra  mater,  are,  of  course,  not 
limited  to  the  cord.    Tlie  nerves  passing  through  the  diseased  memhmne  also 
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suffer,  and  many  of  the  most  chnrdrrerisru'  symptoms  «re  dtie  to  ilus.  The 
nerves  may  also  be  pressed  upon  in  &ome  cases  in  tlieir  fonimiua  by  the  falling 
together  rtf  two  contiguous  vertebrae  as  their  bo*iies  are  destroyed. 

QymptOBLS. — The  symptoms  must  be  divided  into  those  due  to  premure 
upon  the  conl  it^4f  and  those  arising  from  pressure  on  the  root*  of  the 
nerves. 

The  earliest  symptom  of  pressure  6n  the  cord  is  motor  weakneas  \n  the 
muscles  connected  with  the  compressed  segment  and  with  the  cord  below  it. 
Sm  a  rule  theitf  are  no  sensory  jihenoraena  at  first,  but  occasionally  pricking, 
formication  or  a  itensation  of  constriction  round  the  body  may  be  present.  An 
the  pressure  r^  ^,  the  motor  weakness  may  increaR*  to  complete  jjaralyds, 

Complete  or  •  lai  loss  of  sensal  ion  is  not  common,  m  thr  sem«ory  impulses 

are  conveyed  tiituugh  the  more  ceutml  parts  uf  the  cord,  which  an^  le«s  likely 
to  be  affected  by  the  pachymeningitis*  The  knee  jerks  are  usually  cxaggt* 
rated  at  an  early  stage,  and  iii  cases  which  iiecover  this  condition  may  persist  | 
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ankle  clonus  is  also  readily  obtained,  and  in  many  cases  there  is  rigidity  of 
the  limbs  in  the  extended  position.  Sometimes  if  the  extended  limb  be 
slightly  bent,  it  will  suddenly  flex  completely,  apparently  as  soon  as  that  point 
of  flexion  is  reached  which  gives  the  flexors  an  advantage  over  the  extensors. 
This  condition  has  been  termed  **  clasp-knife  rigidity."  In  the  later  stages 
the  limbs  may  become  permanently  flexed.  There  is  no  marked  wasting  of 
the  paralysed  muscles,  nor  are  the  electrical  reactions  of  degeneration  present. 
If  the  pressure  atfects  the  lumbar  region  the  bladder  may  be  paralysed,  and 
retention,  followed  by  dribbling,  may  result  •  but  if  it  be  above  that  point 
the  bladder  commonly  empties  itself  periodically  without  the  patient  being 
able  to  influence  the  act  by  his  will.  The  sensation  of  distension  may,  how- 
ever, warn  the  patient  in  time  to  prevent  his  wetting  his  bed.  In  a  case 
lately  in  University  College  Hospital  the  bladder  acted  purely  automatically, 
but  with  such  regularity  that  the  child  could  be  kept  dry  by  being  placed 
upon  a  bed-pan  at  fixed  times.  The  rectum  is  much  more  rarely  affected. 
In  the  great  majority  of  cases  of  slow  compression  of  the  cord  the  symptoms 
are  bilateral,  but  in  very  rare  cases  one  lateral  half  of  the  cord  only  is 
affected. 

The  symptoms  due  to  pressure  on  the  nerve-roots  are  common,  and  often 
precede  those  due  to  compression  of  the  cord.  Pressure  on  the  posterior  roots 
causes  at  first  uneasy  sensations  referred  to  the  terminal  branches  of  the 
affected  nerve.  Thus  in  cervical  disease  the  referred  pains  may  be  expe- 
rienced in  the  scalp,  neck,  or  shoulders,  or  they  may  extend  down  the  upper 
limbs.  Dorsal  caries  may  occasion  pain  along  the  distribution  of  the  inter- 
costal nerves  when  the  upper  part  of  the  region  is  affected,  or  at  the  pit  of  the 
stomach  or  umbilical  region  when  the  disease  involves  the  lower  dorsal  nerve 
roots.  Pressure  on  the  lumbar  and  sacral  nerves  is  evidenced  by  pain  referred 
along  the  course  of  the  ilio-inguinal,  external  cutaneous,  sciatic  or  other 
branches.  The  part  supplied  by  the  nerve  may  be  hyperaesthetic.  When 
the  pressure  becomes  sufficient  to  block  the  root  the  part  supplied  by  it 
becomes  anaesthetic,  but  at  the  same  time  there  may  be  intense  neuralgic 
pain  still  referred  to  the  terminal  branches  connected  with  the  compressed 
root.  This  condition  of  "  ancesthesia  dolorosa  "  as  it  has  been  termed  is 
characteristic  of  compression  of  the  posterior  root. 

Pressure  on  the  anterior  roots  causes  weakness  followed  by  complete  paralysis 
of  the  muscles  connected  with  them.  The  distribution  of  the  paralysis  may  in 
some  instances  be  sufficiently  definite  to  indicate  exactly  which  roots  are  chiefly 
affected  (see  Vol.  I.,  pp.  791,  792).  The  paralysis  may  be  preceded  by  spasm 
or  twitching.  When  the  pressure  is  sufficient  completely  to  block  the  root  and 
thus  to  cut  off  the  muscles  connected  with  it  from  all  connexion  with  the  cord, 
rapid  wasting  ensues  and  the  electrical  reactions  of  degeneration  will  be 
observed. 

The  course  of  cases  of  this  nature  varies  greatly,  but  on  the  whole  the 
prognosis  is  favourable,  and  even  after  long  periods  of  complete  paraplegia 
gradual  recovery  often  ensues.  In  cases  in  which  there  is  incontinence  of 
urine  the  patient  is  exposed  to  the  risks  of  cystitis  and  its  complications.  Of 
218  cases  of  paraplegia  due  to  caries  of  the  spine  collected  by  Myers,  55  per 
cent,  were  known  to  have  recovered  and  3*5  per  cent,  died  ;  the  results  in 
the  remaining  cases  were  not  known. 

Acute  Spinal  Meningitis  is  a  very  rare  and  fatal  complication  of  caries 
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of  the  ftpirie.  tint  it  is  occiLgiotmlly  met  with  in  tliose  ciisefi  in  which  the 
destructiun  tif  the  bodies  of  the  vertebrae  hits  exposed  the  dura  mater  so  tlini 
it  comes  to  furm  part  ij^  the  wall  of  a  chmiiic  abscess.  Even  then  it  rarely  if 
ever  occurs,  oxcept  as  the  result  of  decomposition  of  the  discharges  after  the 
ab8cc'8»i  has  been  opened,  as  a  consec|ueiice  of  which  the  membrane  may  slough, 
DuQNosiSs. — The  diagnosis  of  caries  of  the  spine  is  made  at  the  first  sight 
of  a  patient  affected  bv  the  diseai^e,  when  once  the  angular  defurmit/  lias 
taken  place.  It  is,  however,  difficult  before  excurvatton  occurs,  being  indicated 
at  this  period  only  by  the  existence  of  pain  in  the  back,  and  by  some 
-  symptoms  of  spinal  irritation.  At  this  stujje  it  may  be  mistaken  for  spinal  or 
linteicostal  neurabjui^  for  rheumaliam^  *}V  for  stmw  in  the  kidney^  The  per- 
ttce,  however,  of  a  continuous  fixed  pain  in  the  back  should  always  lead  to 
a  suspicion  as  to  the  true  nature  of  tht  disease,  lest  the  grievous  error  be 
committed  of  treating  ag  mere  neuralgia  or  rheumatism  what  may  turn  out  to 
be  dij^ase  of  the  spine  itself.  Here  the  tenderness  on  pressure,  the  increased 
ncnsibility  to  the  application  of  heat  will  determine  the  seat  of  the  affection. 
Tlie  pain  elicited  by  rotation  or  by  antero*postenor  movement  is  a  very 
valuable  symptom.  In  some  cases  pain  on  l>ending  backwards  is  most  com- 
plained of.  The  patient  can  stoop  forwards,  but  if  bent  backwai-ds  suffeni 
much.  80  also  pressure  on  the  head  or  shoulders  greatly  increases  tiie  ptiin  of 
tJje  piirt  affected.  The  shape  of  the  back,  with  loss  of  the  natural  curves  of 
the  spine  with  a  tendency,  though  it  be  very  slight,  to  projection  of  some  of 
the  spinous  processes,  the  feeling  of  weakness  in  the  back,  the  difficulty  in 
rising  from  a  sitting  or  horizontal  position,  in  turnings  or  in  standing  on  one 
.leg  unaided,  the  loss  of  the  natural  flexibility  of  the  spine,  and  especially  the 
^Oc-currencc  of  these  symptoms  in  early  childhood  or  youth,  at  a  period  when 
the  Either  diseases  with  which  it  may  ije  conibunded  rai-ely  occur,  and  are  stiU 
more  rarely  persistent,  glionld  lead  one  to  sunpect  the  existence  of  caries  of  ilie 
8pine^ 

The  diagnosis  between  ahHctMrs  localized  \n  the  situations  metifi        '       id 

tho»e  arising  from  diseasfd  spine,  is  not  always  easy  ;  as  purulent  '  u© 

of  various  kinds  may  fonn  in  the  areolar  tissue  in  the  neighbourhoo*i  ol  the 

vertebral  column,  without  any  disease  existing  in  it.     Thus,  a  targe  {)S</a8 

aliscess  descending  in  the  sheath  of  the  muscle  and  presenting  under  Poufiart^s 

]i  .  may  occur  without  any  disease  of  the  vertebrae.     In  these  casea  of 

h  scess,  the  diagnosis  from  the  pBoa*>  abscess  dependent  upon  vertebral 

lAsease  may  l>e  practically jmpc»sBibk\  for  in  some  cases  the  presence  of  the  abscess 

I  may  V>e  the  only  symptom  of  spinal  disease.     As  psoas  abscess  dependent  upon 

vertebnd  caries  almost  invariably  pi-esents  in  the  groin,  and  a  large  abw.*e*s  in 

the  groin  may  arise  from   various  othir  conditions,  iudependenily  of  aucb 

^Tcrt^.'brnl  disease,  the  8argi*on  must  atUuid  airefully  t«»  the  diagnoiiis  of  thcae 

various  conditions.     Almce^H  and  ffitrfuating  Mwrflim^^  m   th^  t^roifi  may  ariac 

from  the  following  causes: — 1,  from  large  chronic  coUcctiom  of  pus  in  the 

6ub(!UtaneoU8  or  intemmscular  planes  of  areolar  tisaae  ;  2>  fVom  diaease  of  th© 

kidney  with  suppuration  in  the  areolar  tissue  around  it — perinephritic  aljecc^w ; 

Lb,  from  {>ericiiK5al  aliscess  (on  the  right  side  only)  ;  4,  from  iliac  aljec^'ss,  whether 

ing  merely  under  the  iliac  fa«cia,  or  dependent  on  disease  uf  the  pelvic 

;  a,  from  hip- joint  disease*,  the  abacess  being  ix.dvic  ;  Cfmm  large  buboeg 

or  glandular  alNM^esses  ;  7,  from  an  empyema  pcrfomtingthe  pleora  and  finding 

its  way  down  behind  the  diaphragm  ;  8»  from  acroua  or  hydatid  cyaU ;  and  9» 
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from  femoral  hernia  with  fluid  in  the  sac.  These  various  collections  may, 
however,  with  a  little  caution  be  readily  distinguished  from  the  ordinary  form 
of  spinal  abscess  that  descends  along  the  psoas  muscle.  In  the  first  place,  in 
all  these  cases  there  is  an  absence  of  that  dorsal  pain  and  tenderness,  with  more 
or  less  excurvation,  which,  though  not  invariably  present,  is  commonly  met  with 
in  psoas  abscess.  Then,  again,  if  the  collection  be  perinephritic^  there  will  have 
been  previous,  or  there  are  co-existing  symptoms  of  renal  disease.  I  have, 
however,  seen  an  abscess  dependent  on  caries  of  the  vertebrae  not  only  assume 
the  perinephritic  form,  but  open  into  the  pelvis  of  the  kidney,  thus  simulating 
chronic  pyelitis.  In  this  case  the  diagnosis  was  made  by  a  careful  examina- 
tion of  the  pus,  in  which  molecular  masses  of  carious  bone  were  found.  The 
chemical  and  microscopic  examination  of  the  pus  in  all  cases  of  doubt  should 
never  be  omitted.  If  there  be  caries,  it  may  present  unmistakable  evidence 
of  the  presence  of  disintegrated  bone.  If  it  occur  in  the  areolar  tissue  around 
the  c(fcum,  the  pus  will  be  peculiarly  oflensive,  will  present  itself  in  a  less 
distinct  manner,  and  will  probably  be  associated  with  symptoms  of  intestinal 
irritation.  Moreover,  perinephritic  or  pericsecal  abscesses  being  superficial  to 
the  iliac  fascia,  do  not  extend  below  Poupart's  ligament  except  in  some  rare 
cases,  in  which  the  abscess  is  acute  and  forces  its  way  irrespectively  of  the 
attachments  of  the  fasciae.  Thus  I  have  seen  the  pus  in  a  pericaecal  abscess 
pass  under  Poupart's  ligament,  and  present  as  a  large  sloughy  abscess  at  the 
upper  and  outer  part  of  the  thigh.  In  those  rare  cases  in  which  an  empyema 
has  found  its  way  between  the  layers  of  the  abdominal  muscles,  and  presented 
in  the  groin,  the  examination  of  the  chest  will  point  out  the  nature  of  the 
affection.  In  abscess  connected  with  disease  oj  the  hip-joint,  there  will  be 
special  local  evidences  of  the  source  of  the  pus.  The  only  real  diflBculty  con- 
sists in  diagnosing  a  psoas  abscess  dependent  on  disease  of  the  vertebral 
column,  before  it  reaches  the  thigh,  from  iliac  abscess,  whether  it  take  its 
origin  in  the  loose  areolar  tissue  of  the  iliac  fossa,  or  be  connected  with 
disease  of  the  corresponding  bone  ;  and  in  the  latter  cases  the  difficulty  is 
often  not  a  little  increased  in  consequence  of  the  iliac  abscess  finding  its  way 
into  the  sheath  of  the  psoas  muscle.  If  the  iliac  abscess  be  superficial  to  the 
fascia  iliaca,  it  very  rarely  passes  beneath  Poupart's  ligament,  owing  to  the  firm 
attachment  of  these  two  structures  to  each  other.  In  very  rare  cases  such 
abscesses  find  tlieir  way  along  the  spermatic  cord  or  down  the  femoral  sheath, 
and  thus  leave  the  abdomen,  but  these  could  not  be  confounded  with  psoas 
abscesses.  When  the  collection  of  pus  forms  beneath  the  fascia  iliaca,  there 
is  nothing  to  prevent  its  extending  to  the  psoas  or  passing  down  under 
Poupart's  ligament,  and  the  determination  of  its  origin  whether  from  disease 
of  the  ilium,  or  vertebra?,  or  from  a  strain,  can  be  made  only  by  the  presence 
or  absence  of  the  symptoms  of  disease  of  the  spine.  Whenever  the  abscess  is 
beneatli  the  fascia,  tliere  are  some  signs  of  irritation  of  the  ilio-psoas  muscle, 
which  are  usually  wanting  when  the  pus  is  in  the  subperitoneal  tissue. 
These  signs  are  most  marked  when  the  abscess  extends  along  the  whole  length 
of  the  psoas.  There  is  then  an  inability  to  stand  ui)right,  to  extend  the  leg, 
and  pain  is  complained  of  in  walking.  Psoas  abscess  also,  in  many  cases, 
appears  on  the  thigh  suddenly,  the  patient  finding,  on  washing  himself  in 
the  morning,  that  he  has  a  large  soft  tumour  in  the  groin  ;  whereas  iliac 
abscess  comes  on  more  gradually,  and  presents  in  a  more  diffused  and  less 
circumscribed  manner. 
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Iliac  and  psoas  abscesses  require  to  bt^  diagnosed  also  from  certuui  Umn)^  ™ 
anntrUm  of  th4*  ahduminal  aorta  or  Utac  arterks  ;  which,  having  bccume  diffused 
by  rapture  of  their  siie.  hfive  frtrined  large  nou-piilsatinj?  extnivasittioris  in  the 
sheath  of  the  psoas  and  in  the  ihac  fossa.  In  such  cases  the  previous  history, 
the  absence  of  distinct  flnetaation,  and  possibly  stethoscopic  examination, 
together  with  the  rapid  in^jrease  of  the  tnmonr,  will  indicate  the  true  nature  of 
the  oaae. 

In  other  causes,  again,  when  the  ahscesst,  after  deeply  burrowing,  has  per- 
foi-at^d  the  fascia  lata,  its  feel  closely  resembles  that  of  certain /«//y  iumouns. 
Here  the  possibility  of  diminishing  the  size  of  the  swelling  on  pressure,  the 
impube  on  coughing,  and  the  absence  of  a  solid  edge  to  the  swelling,  enable 
the  Surgeon  to  make  the  diagnosis. 

From  fpirioral  herni/i  the  soft  and  fliictnattng  character  of  the  swelling,  its 
gradual  return  when  pressure  is  taken  ofl",  its  situation  external  to  or  below 
the  femoral  vessels,  and  the  total  absence  of  gurgling,  constitute  the  chief 
distinguishing  characters* 

Large  Hermts  eolkctwris  and  hydatid  tumours  are  occafiionally  met  with  in 
the  iliacr  fossa  and  groin,  presenting  all  the  characters  of  chronic  alisceat ; 
fi-om  which,  however,  the  character  of  the  fluid  removed  by  aspimtion  will 
immediately  distinguish  them. 

pR(XiX08i8* — The  prognosis  is  necessarily  nu favourable*  It  has  two  aspects: 
1,  As  to  the  persistence  of  Deformity  ;  2.  As  to  the  Life  of  the  imtient. 

1.  Beformity. — The  angular  curvature  arising  from  caries  of  the  lx>die8  of 
the  vertebne  is  neoessarily  an  incurable  deformity.  The  diseased  spine  is 
soldered  and  held  together  by  fusion  of  the  partly  destroyetl  vert/ebral  1  todies  ; 
and  any  attempt  at  straightening  this  cxcurvation  would  be  attended  with  the 
greatest  risk,  from  danger  of  eiciting  irritation  of  the  spinal  meninges  or 
opening  the  spinal  canal  When  excurvation  has  taken  plac-e,  there  has  been 
loss  of  substance  ;  and  this  cannot  be  repaired.  Hence  the  spine  must  remain 
shortened  in  front  and  bent  out  posteriorly,  giving  rise  to  the  ordinary  fonnM 
of  hnmp-lmok. 

2.  ^ife. — So  far  as  life  is  concerned,  the  prognosis  will  depend  on  sereral 
comlitions*  The  first  is  whether  the  disease  is  aiM.'ompanied  or  not  by 
suppnnition.  When  suppuration  occurs,  mucli  will  dq»end  un  the  extent  of 
the  caries  :  if  seveml  vertebra?  bo  affected,  so  that  the  curve  is  wry  long,  the 
disease  in  nctv^ssarily  highly  dangerous  from  the  extent  of  oaseous  structaro  im- 
pltcjited.  It  was  long  ag<t  remarked  by  Boyer  that  the  most  fatal  caaeB  were 
generally  th<jse  in  which  the  spine  pn'serveii  its  etnifght  jMJsitioii  ;  whereas, 
when  it  was  much  curved,  death  sehlom  resulted.  The  truth  of  thin  remark  I 
have  had  frequent  occasion  to  verify  ;  and  the  circumstance  would  app<iir  to 
be  owing  to  the  fact  that,  when  the  spine  continues  straight  at  the  same  time 
that  the  bodies  r»f  the  veilebm*  na^  tuljcrculoos  and  carious,  ankylosis  cannot 
occur,  so  that  the  spinal  canal  is  open  and  the  cord  irritated  ;  whereas,  when 
they  have  fallen  together  and  very  considerable  anguhir  <lefun«tty  has  n«ultcd, 
anl^loBis  more  readily  takes  |>lace,  and  thus  an  imperfect  cure  is  effected. 
The  §1356  of  the  aljsceiises,  and  the  amount  of  discbarge  from  them,  must  alao 
naocflairily  s«Tiously  influence  the  result.  If  they  be  very  large,  and  continn* 
Dusly  discharging,  hectic  and  cnnRCqnent  death  will  pn>bably  supervene.  The 
presence  of  sequestra  which  wilt  not  come  away,  and  [irevent  healing,  ftdds 
greatly  to  the  gravity  of  the  case. 
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The  gravity  of  the  prognosis  is  increased  when  symptoms  of  slow  compres- 
Bion  of  the  cord  set  in,  but  not  to  the  extent  that  might  have  been  supposed. 
A  very  large  proportion  of  the  cases  recover  even  after  complete  paralysis  or 
die  from  causes  unconnected  with  the  pressure  of  the  cord. 

Caries  of  the  spine  is  more  fatal  in  adults  than  in  children.  In  those  rare 
cases  in  which  it  commences  after  middle  life  it  is  almost  invariably  fatal. 

Treatment. — The  first  principle  in  the  treatment  of  caries  of  the  spine  is 
to  take  off  the  weight  of  the  part  of  the  body  above  the  diseased  vertebrae,  and 
at  the  same  time  to  fix  the  vertebral  column  so  as  to  prevent  the  friction  of  the 
diseased  surfaces  against  each  other  and  to  encourage  recovery  by  ankylosis. 
This  object  may  be  attained  by  two  methods  :  1,  the  maintenance  of  rest  in 
the  horizontal  position,  and,  2,  the  application  of  some  mechanical  apparatus. 
These  methods  cannot  be  employed  indiscriminately  ;  one  will  be  more  suitable 
than  another  at  different  ages,  in  different  stages  of  the  disease,  or  according 
as  it  affects  different  portions  of  the  column.  Whatever  method  of  securing 
rest  be  chosen  no  time  must  be  lost  in  adopting  it  as  soon  as  the  existence  of 
the  disease  is  recognised. 

Treatment  by  the  recumbent  position  is  very  efficacious  and  except  in 
young  children  should  be  the  general  plan  adopted  in  the  earlier  stages  of  the 
disease.  When  itracticable  the  patient  may  be  laid  on  a  properly  constructed 
prone  couch.  The  prone  position  is  certainly  preferable  to  the  supine ;  for 
not  only  is  the  projecting  angle  formed  by  the  excurvated  spine  not  injuriously 
compressed,  as  it  would  be  in  the  supine  or  lateral  position,  but  the  patient  is 
more  comfortable.  At  the  same  time,  the  back  not  being  the  lowest  part  of 
the  body,  there  is  less  tendency  to  congestion  of  the  diseased  parts. 

Opinion  differs  amongst  Surgeons  us  to  the  value  of  extension  in  the  treat- 
ment of  spinal  caries.  To  employ  this  treatment  with  any  idea  that  the 
curvature  can  be  diminished  by  separation  of  the  diseased  vertebrae  is  obviously 
erroneous  and  harmful,  but  gentle  extension  is  undoubtedly  serviceable  as 
a  means  of  diminishing  the  irritation  which  results  from  the  pressui'e  of  the 
diseased  bones  together  by  the  tonic  contraction  of  the  muscles  (p.  351). 
Extension  thus  employed  is  a  valuable  adjunct  to  complete  rest  in  the  recum- 
bent position,  especially  in  early  acute  cases  and  when  any  symptoms  of  com- 
pression of  the  spinal  cord  are  present.  In  applying  extension  the  head  is 
secured  to  the  upper  part  of  the  bed  by  soft  straps  passing  beneath  the  chin 
and  occiput,  and  a  weight  is  attached  to  the  lower  limbs  by  means  of  strapping 
as  in  the  treatment  of  hip-joint  disease.  Formerly  the  patient  was  kept  in 
the  recumbent  position  for  many  months,  seldom  less  than  twelve  or  eighteen, 
till  all  the  acute  symptoms  had  disappeared.  Since  the  introduction  of  the 
treatment  by  the  plaster  jacket  immediately  to  be  described,  this  is  no  longer 
necessary.  If  the  symptoms  are  very  acute,  the  prone  couch  may  be  used  for  a 
short  time,  but  as  soon  as  possible  the  plaster  jacket  should  be  applied  and  the 
patient  allowed  to  move  about. 

Treatment  by  Mechanical  Support. — The  most  efificient  of  all  means 
of  treating  caries  of  the  lower  dorsal  and  lumbar  regions  of  the  spine  is  the 
application  of  the  plaster  of  Paris  jacket  as  recommended  by  Sayre  of  New 
York.     The  following  is  a  brief  summary  of  the  details  of  this  method. 

The  patient  being  stripped  to  the  waist,  a  thin  closely  woven  vest  without 
sleeves  is  drawn  over  the  body.  It  must  be  stretched  so  as  to  lie  perfectly 
smooth,  and    may  be  kept  from  wrinkling  by  a  piece  of  bandage   passing 
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Ijetween  the  legs  and  pinned  to  its  lower  edge  in  front  and  behind.  The 
patient  ib  then  placed  under  a  tripod  stondj  to  the  apex  of  which  U  attached 
a  block-!iiid-fall  arranjcfement  ^arrjiug  a  horizon tal  iron  bar  ;  a  padded  collar 
is  buckled  round  the  head  and  chin,  while  padded  stirrups  are  passed  nuder 
the  arms ;  straps  are  then  passed  ecparatelj  from  the  collar  and  arm-stirrups 
to  the  iron  bar  above  (Fig.  (lOt)).  By  shortening  or  lengthening  these 
Btrapa,  the  relative  tension  upon  the  head  and  anna  can  be  adjusted  with 


ty*  The  inilication  that  the  proper  amount  of  cxteii-ii»n  hii-s  bei'n  made 
with  the  pulleys  is  the  ccjmfort  eipenenced  b}*  the  |)atient»  lie  mu»t  on 
no  account  be  raised  completely  from  the  ground.  When  thus  suKjiended* 
the  spine  becomes  strarght«:^r,  the  ears  are  lifted  from  the  shoulden**  and 
the  diseased  anrfaoee  of  the  vertebrae  are  prevented  from  preising  upon  one 
another. 

A  thick  towel  fold<*d  should  be  plaoed  under  the  veet,  orer  the  fore  part 
of  the  abdomen*     When  the  aise  U  dry,  this  is  drawn  out«  and  thus  apacu 
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is  left  for  expansion  of  the  abdomen  during  meals.  This  precaution  is  a 
very  important  detail.  Its  omission  may  be  attended  with  very  inconvenient 
consequences. 

Plaster  of  Paris  bandages  are  then  carefully  applied  round  the  body  from 
immediately  above  the  trochanters  to  the  axillae.  Strips  of  thin  perforated 
tin  are  next  placed  by  the  sides  of  the  spine,  and  a  second  layer  of  plaster 
bandages  passed  round  the  whole  (Pig.  610).  The  straps  being  now  removed 
the  patient  is  laid  upon  a  mattress,  great  care  being  taken  to  keep  the  back 
extended  while  he  is  being  moved  lest  the  soft  case  be  broken.  As  soon  as  he 
is  upon  his  back  the  case  must  be  carefully  moulded  to  the  crests  of  the  ilia 
l»y  firm  pressure  with  the  hands.  If  there  is  much  projection  of  the  spines  a 
pad  of  soft  lint  or  cotton  wool  must  be  placed  on  each  side  of  the  prominence 
to  prevent  injurious  pressure.  Sayre  strongly  insists  on  the  importance  of 
attention  to  details.  The  bandages  must  be  of  "crinoline  muslin,"  which 
will  hold  sufficient  plaster  in  its  meshes  ;  the  finest  "  Artist's  plaster  "  must  be 
used  ;  the  woollen  jersey  must  be  elastic,  and  fit  accurately,  and  the  case  must 
he  well  moulded  to  the  body  by  rubbing  with  the  hands.  When  the  case  is 
dry  a  semilunar  piece  may  be  cut  out  under  each  arm  and  over  each  trochanter 
if  necessary.  The  essential  points  to  be  attained  by  this  treatment  are  :  Ist, 
To  extend  the  diseased  spine  to  an  extent  sufficient  to  prevent  friction  of  the 
carious  surfaces  against  each  other,  not  attempting,  of  course,  to  correct  the 
angular  deformity  completely  ;  2nd.  To  maintain  the  spine  in  the  extended 
jwsition  by  a  light  and  firm  casing  accurately  moulded  to  the  pelvis  below  so 
as  to  obtain  a  fixed  point  and  closely  embracing  the  thorax  above,  so  that  the 
weight  of  the  head  and  shoulders  may  not  be  borne  directly  by  the  diseased 
bodies  of  the  vertebra;.  A  well-made  plaster  jacket  may  be  worn  from  two  to 
six  months  without  being  changed. 

Since  the  introduction  of  this  treatment  by  Sayre  various  modifications 
have  been  suggested.  In  young  children  the  tripod  and  pullies  are  un- 
necessary, as  the  jacket  may  be  applied  whilst  the  child  is  held  by  its  mother 
or  an  assistant  in  an  upright  position  with  its  arms  over  its  head.  In  acnte 
cases  it  is  wiser  to  avoid  the  upright  position  altogether.  This  may  be  done 
by  cutting  a  number  of  strips  of  plaster  bandage  one  and  a  quarter  times 
the  circumference  of  the  trunk.  These  may  be  wetted  with  equal  parts  of 
mucilage  (H.P.)  and  water,  which  will  delay  the  setting.  A  sufficient  number 
of  these  are  then  arranged  on  a  waterproof  sheet  overlapping  each  other,  as  in 
the  ordinary  many-tailed  bandage.  The  patient,  having  the  woollen  jersey 
applied,  is  lifted  and  laid  upon  the  bandages,  which  are  folded  over  and 
rubbed  smooth.  There  should  be  two  layers  of  bandages,  and  the  strips  of 
perforated  tin  should  be  inserted  between  the  first  and  second  layers.  This 
mode  of  application  avoids  any  risk  of  dangerous  extension  of  the  diseased 
spine.  After  the  application  of  a  well-fitting  plaster  case  there  is  usually  great 
relief  of  pain,  both  in  the  spine  and  in  the  course  of  the  nerves  proceeding 
from  the  affected  region.  The  respiration  commonly  becomes  more  easy. 
If  the  apparatus  fits  with  sufficient  accuracy  the  patient  can  bear  the  erect 
position  and  move  about  without  pain. 

It  is  evident  that  the  jacket  as  above  described  cannot  be  of  any  use  unless 
the  disease  is  situated  below  the  level  of  the  folds  of  the  axilla,  as  above  this 
point  the  bandac^e  cannot  go.  "When  the  disease  is  above  this  point  a  special 
contrivance,  termed  by  Sayre  the  "jury  mast,"  is  required  to  support  the  head 
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(Fig.  611).  Thi»  oonswU  of  two  bara  of  soft  iron  passing  on  mch  side  of  the 
ipineand  accumtely  moulded  toit^imd  united  between  the  shoulders  by  a  cross 
bar,  from  the  middle  of  which  a  vertical  curvc^d  bar  passes  up  behfud  tlie  neck 
to  ttlxive  the  middle  of  the  head.  At  the  end  of  this  is  a  transverse  arched 
bar  of  iron  fixed  on  a  pivot,  so  as  to  allow  of  rotation.  Tu  tliis  the  head  u 
0U8peiided  by  a  padded  collar  passiug  beneath  the  jaw  and  occiput*  The  two 
apri^ht  bars  ai*e  enclosed  between  the  la^^ei-sof  the  plaster  jacket,  and  thus  the 
weight  of  the  head  is  transmitted  directly  to  the  pelvis.  Jackets  matle  of 
softened  1<  atlicr  or  '*  poropUii^tic  "  felt  may  be  used  in^-tead  of  the  phister 
apparatus.  They  must  be  moulded  to  the  patient,  either  while  he  is  suspended 
or  lying  af>on  his  back,  with  the  arms  well  raised  above  the  head*  The  "  joiy 
mast"  can  be  fitted  to  these  if  required. 

For  very  youn;,'  children  a  double  Thomas's  hip-splint,  from  the  npi>er 
tnuisvcrse  bar  of  which  a  well  padded  head-rest  extends  upwards,  will  be 

found  a  very  efficient  means  of  ensuring  rest.  The 
child  can  be  carried  by  the  nurse  or  moved  in  bed 
without  the  least  disturbance  of  the  spine. 

Phelps  of  Xew  York  has  intrt»diiced  a  wooden 
Ifox-splint  for  the  treatment  of  spinal  disease  in 
young  children,  which  is  highly  spoken  of  liy 
Watson  Cheyne,  and  has  the  advanf^ge  that,  if 
necessary,  extension  can  be  nsL^d  with  it.  The 
splint  consists  of  a  wooden  trough  in  which  the 
|»atient  hes,  and  which  at  its  lower  end  is  con- 
tinued into  two  narrow  troughs  for  the  lower 
limbs.  The  box  is  about  six  inches  deep,  and 
must  be  broader  than  the  patient,  »i  aa  to  allow 
room  for  padding.  The  sides  arc  liollf^wed  out  for 
the  arms,  and  opposite  the  buttockn  the  bottom  of 
the  l>f»x  is  cut  away  to  allow  defitcalion.  The 
patient  lies  on  a  mattrvss,  i^ids  art*  arranged 
between  the  patient  and  the  sides  of  the  box»  and  a 
brotid  bandage  carried  around  all.  The  feot  are 
iMindasrcd  to  vertical  pieces  of  wood  attache<l  to  the  ends  of  the  I'  fis, 

and  if  necessiiry  elastic  extension  can  be  carried  from  the  head  t.  i^tr 

end  of  the  splint.  When  it  is  necessary  to  remove  the  spliiiti  Uiia  should 
be  done  by  lifting  it  off  the  child  in  the  prone  position. 

Whatever  apparatus  may  \te  ns«fd  it  is  of  the  utmost  importance  that  the 
patient  should  not  \tt  allowed  to  dispense  with  prosier  supjx:>rt  for  at  least  six 
months  after  all  pain  nr  other  signs  of  active  dise4ise  have  disa|)[K*art'd,  other- 
wise  he  is  ahufjst  certain  to  suffer  fn^m  a  speedy  relaj^se. 

As  before  stated,  the  mode  of  treatment  adopted  must  vary  with  the  seat  of 
the  disease,  the  age  and  the  cireumstancea  of  the  patient.  Treatment  by  the 
recumbent  position  alone  is  almost  impossible  amongst  tlte  children  of  thi? 
poor,  as  it  requires  eonntant  attention  from  a  nuri»e  and  a  i>roi»erly  comttructed 
cont^h  which  can  be  whiH*lcd  into  the  ojn^n  air  whenevitr  p<¥«8ibk\  Even 
amongst  the  rich  it  is  well  to  combine  the  recumbent  jxmition  with  the  applica- 
tion of  a  leather  or  poroplnstic  splint  For  the  great  majority  of  cases  Sayre'a 
piaster  jacket  is  the  most  efficient  iippamttui.  It  retjiiires  no  materials  thai 
Are  not  always  at  hand,  and  can  be  applied  by  tlie   Surgi:on  without  the 
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assistance  of  an  iDstrument  maker.  Its  only  disadvantages  are  that  it  cannot 
be  taken  otF  to  wash  the  patient,  and  that  it  is  apt  to  become  foul  and  sores 
may  form  beneath  it.  In  adalts  the  plaster  jacket,  or  one  of  leather  or  poro- 
plastic  should  always  be  conjoined  withjthe  recumbent  position.  After  all  acute 
symptoms  have  subsided,  the  poroplastic  or  leather  jacket  will  be  found  much 
superior  to  the  old-fashioned  steel  supports. 

Counter-Irritation  by  means  of  the  actual  cautery  is  occasionally  useful 
in  the  treatment  of  spinal  caries.  The  cases  most  likely  to  be  benefited  in 
this  way  are  those  in  which  the  disease  occurs  in  adults,  and  is  accompanied 
by  much  pain  in  the  early  stages.  The  cautery  should  be  drawn  in  a  line  on 
either  side  of  the  affected  part  of  the  spine.  Nothing  can  be  more  unscientific 
or  indicate  a  more  profound  ignorance  of  pathology  than  to  employ  counter- 
irritation  after  abscess  has  once  formed. 

The  ordinary  constitutional  treatment  that  is  adopted  in  strumous 
diseases  must  be  employed  in  these  cases.  Much  benefit  will  be  derived  from 
the  use  of  cod-liver  oil,  iron,  the  phosphates,  and  above  all  good  air — country 
or  sea.  As  in  all  other  cases  where  bone  is  diseased,  at  least  three  years  must 
be  devoted  to  the  cure  of  a  case  of  angular  curvature.  But  that  cure  consists 
only  in  the  preservation  of  life,  not  the  removal  of  deformity,  which  is 
necessarily  permanent. 

Treatment  of  Spinal  Abscess.— The  formation  of  abscess  should,  if 
possible,  be  prevented  by  the  employment  of  the  means  above  described. 
Should  suppuration  unfortunately  take  place,  the  danger  is  greatly  increased. 
A  chronic  abscess  connected  with  caries  of  the  spine  should  never  be  allowed 
to  point  or  burst  spontaneously.  It  must  be  opened  or  the  pus  evacuated  in 
some  way  as  soon  as  it  has  arrived  at  a  point  at  which  it  can  be  clearly 
recognised  and  safely  reached. 

The  various  methods  of  treatment  of  chronic  abscess  have  already  been 
considered  in  Vol.  I.,  p.  '2Q'd  et  seq,,  so  that  it  will  be  necessary  now  merely  to 
indicate  the  chief  considerations  which  determine  the  Surgeon  in  his  choice. 

Simple  aspiration  is  now  rarely  employed,  for  although  in  a  certain  number 
of  cases  the  pus  does  not  reaccumulate,  the  method  is  too  uncertain  to  be 
recommended.  It  may,  however,  be  sometimes  useful  to  aspirate  a  very  large 
abscess  once  or  twice  before  opening  and  draining  it,  so  that  the  cavity  may 
shrink  and  the  early  discharge  be  less  profuse.  Aspiration  is  a  much  more 
efficient  method  if,  after  the  pus  has  been  withdrawn,  the  abscess  cavity 
is  flushed  out  with  water  sterilized  by  boiling,  and  injected  with  iodoform 
emulsion  (Vol.  I.,  p.  26 1).  A  far  more  useful  method  of  treatment,  and  one 
which  should  be  followed  in  the  large  majority  of  cases,  consists  in  opening 
the  abscess,  thoroughly  flushing  out  and  scraping  its  inner  surface,  so  as 
to  remove  as  much  as  possible  of  the  caseous  material  which  it  contains,  and 
then  completely  closing  the  wound.  This  plan  is  available  for  almost  all 
cases,  except  those  in  which  the  abscess  is  on  the  point  of  bursting.  A  short 
incision  is  made  into  the  abscess  in  such  a  position  that  all  parts  of  its  cavity 
can  best  be  reached.  Thus  for  psoas  abscess  the  opening  should  be  made 
close  alx)ve  Poupart's  ligament  external  to  the  line  of  the  vessels.  Before  the 
pus  escapes  the  finger  should  be  introduced  so  that  the  cavity  may  be  explored 
while  its  walls  are  still  tense.  In  dorsal  or  lumbar  abscesses  the  finger  may 
possibly  be  made  to  reach  the  diseased  spine,  and  if  a  sequestrum  be  felt  it 
might  be  removed.     The  pus  is  next  evacuated,  and  then  the  cavity  is  flush3d 
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with  water  sterilized  bj  boiling  and  scraped  with  a  Yolkmann's  sprnm  or  Barker's 
flashinj^  curette.  In  the  case  of  a  psoag  abscesBcnre  must  be  taken  in  treatinsc 
those  parts  of  the  cavity  which  lie  close  to  the  periosteum.  Small  sponger  on 
long  holders  are  also  useful  for  the  removal  of  the  tuberculous  material. 
Finally,  after  drying  the  cavity  as  thorou^ifhly  a^  possible,  an  ounce  of  10  per 
cent,  iodoform  emulsion  is  introduced  and  the  incision  closed  by  sutures* 
including  any  muscular  layers  which  have  been  divided.  A  wool  dressing 
should  be  so  arranged  as  to  obliterate  the  cavity  of  the  absc^^ss  as  thomughly 
as  possible. 

After  this  treatment,  moT-e  or  less  serous  exudation  necessarily  occurs  into 
the  remaioing  cavity,  but  in  many  cases  it  is  quickly  absorbed.  If,  however* 
the  fluid  increase,  it  sliould  be  withdraw  n  by  an  aspirator*  and  often  it  will  not 
reaccuniulate.  In  cases  in  which  suppuration  continues  the  same  treatment 
majr  sometimes  be  repeated  with  success,  but  drainage  will  usuall?  be 
required. 

Drainage  of  these  large  abscesses  should,  as  far  as  possible,  be  avoided,  for 
it  is  attended  with  many  risks  and  inconveurences.  Although  excellent  resnlt^ 
have  been  obtained  by  aseptic  drainage,  the  treatment  involves  repeat<yd 
dressings,  and  a  long  period  of  confinement  to  the  recumbent  position.  The 
difficulty  of  ensuring  asej^sis  is,  however,  great,  for  the  patients  are  often 
children,  the  discharge  profuse-,  and  the  opening  in  many  cases  necessarily  in  an 
inconvf*nient  [Kisition.  The  patient  is  thus  exposed  to  the  risk  of  septic 
poisoning  and  hectic,  with  persistent  and  profuse  suppurution  kept  up  by 
putrefactive  changes  occurring  in  the  pus. 

In  certain  cases,  however,  drainage  is  unavoidable,  and  should  be  resorted 
to  if  the  abscess  is  already  on  the  point  of  bursting,  or  if  other  metho<ls  bare 
been  tried  without  success.  The  drainage  must  be  free,  and  the  opening 
should  be  made  in  a  dependent  position,  and  as  far  us  possible  from  sources  of 
contaminatiim.  In  draiuing  a  psoas  abscess  the  point  usually  selected  is  above 
the  outer  part  of  Poupart's  ligament;  an  opening  at  the  inner  side  of  the 
thigh  is  rarely  efficient,  owing  to  the  nan'owness  of  the  f»c  of  the  ab«>e» 
where  it  passes  beneoth  the  femoral  vessels,  and  is  very  unfa voombly  placed  for 
maintaining  asepsis.  If  the  drainage  from  the  aiiierior  nj>enini;  into  a  psoas 
abscess  is  imperfect  a  counter-opening  behind  is  r)ft«_ii  most  ijgefal  This  may 
be  made  at  the  outer  a^i^^i^  of  the  erecitor  spinte,  or,  if  the  abscess  occupies  the 
iliac  fossa  just  above  the  iliac  cn^t  opp*T«tte  the  interval  between  the  external 
oblique  and  the  latissimns  dorsi. 

In  some  cases  of  caries  of  the  lower  dorsal  or  lumbar  vertebne  with  psats 
abscess,  the  incision  may  conveniently  be  made  in  the  luin,  as  snggt^eil 
by  F.  Treves,  and  then  in  addition  to  obtaining  very  direct  drainage  it  may  be 
possible  to  examine  the  diseased  vertebne  with  the  fi ngiT.  A  vertical  incisloo 
is  made  in  the  space  between  the  last  rib  and  the  ilinm  immediately  internal 
to  the  outer  edge  of  the  erector  spinse;  this  muscle  is  exfM)sed  and  dmwn 
towards  the  middle  line,  and  the  quadratus  lumborum  may  then  her  irh 

close  to  the  tninsver^^e  j>rnce8seH.     The  finger  may  now  l>e  thrust  inv,  ng 

the  anterior  surface  of  a  transverse  proci^ss,  so  as  to  avoid  the  situation  of  the 
lumbar  arteries.  Tlie  tensi^  sac  of  the  abscess  may  then  be  felt  It  is  best 
opened  by  thrusting  a  pair  of  polypus  forceps  through  its  wall  and  i^tpandfng 
the  blades.     As  soon  ^  flows,  the  fincrer  may  follow  !'  nd 

for  sequestra,     'i  \    -         ,"  of  ojiening  has  now  been  fn  r 
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with  satisfactory  results,  and  in  suitable  cases  is  certainly  to  be  recommended. 
After  a  lumbar  or  psoas  abscess  has  been  opened  for  some  time,  and  the  dis- 
charge reduced  to  a  very  small  amount,  the  patient  may  be  allowed  to  move 
about  with  a  proper  plaster  support,  through  which  an  opening  may  be  made 
opposite  the  sinus  for  dressing  the  wound  ;  or  a  poroplastic  or  leather  support 
may  be  made  which  can  be  removed  when  necessary.  Antiseptic  dressing  must 
be  continued  as  long  as  any  discharge  persists. 

The  Treatment  of  Paraplegia  in  spinal  caries  must  be  based  upon  the 
important  fact  that  the  pressure  is,  in  the  large  majority  of  cases,  due  to 
inflammatory  products,  and  not  to  displacement  of  the  bones.  The  treatment 
must  therefore  be  directed  to  the  removal  of  all  causes  which  tend  to  increase 
the  inflammatory  processes  in  the  neighbourhood  of  the  bone  disease.  Of 
these  causes  the  most  important  are  the  weight  of  the  upper  part  of  the  body 
and  tonic  contraction  of  the  muscles.  These  must  therefore  be  counteracted 
by  applying  extension  to  the  spine  in  the  recumbent  position.  The  applica- 
tion of  weijrht  extension  has  already  been  described  at  p.  491,  but  perhaps  in 
cases  of  paraplegia  elastic  extension,  as  advocated  by  Horsley,  is  more  efficient. 
This  can  readily  be  done  by  means  of  india-rubber  "accumulators  "  attached 
to  the  extremities  of  the  patient's  body  and  to  the  upper  and  lower  end  of  the 
bed  respectively.  The  upper  accumulators  are  fixed  to  the  head  by  straps 
beneath  the  chin  and  occiput,  and,  unless  the  disease  be  cervical,  to  soft  bands 
passing  round  the  armpits  ;  the  lower  ones  are  fixed  to  a  pelvic  band  or  to 
anklets.  During  this  treatment  the  limbs  should  be  rubbed  to  maintain  their 
nutrition.  Hy  the  employment  of  these  means  recovery  slowly  occurs  in  the 
majority  of  cases,  but  the  process  is  a  tedious  one,  and  many  months  often 
elapse  before  any  signs  of  returning  power  manifest  themselves.  The  cure  of 
cases  of  compression  paraplegia,  resisting  other  treatment,  by  operative  inter- 
ference may  justly  be  considered  one  of  the  triumphs  of  modern  surgery.  In 
1HH.3  Mace  wen  operated  upon  a  boy  who  was  the  subject  of  complete  paraplegia, 
with  incontinence  of  urine  and  faeces,  of  two  years'  duration.  He  removed 
the  lamina;  of  the  r>th,  Gth,  and  7th  dorsal  vertebraj,  and  exposed  a  fibrous 
mass  one-eighth  of  an  inch  in  thickness,  which  was  dissected  off  the  outer 
surface  of  the  dura  mater.  Improvement  began  tweftty-four  hours  later,  and 
after  six  months  the  patient  could  walk.  Five  years  after  the  operation  the 
boy  was  playing  football  at  school.  Of  four  other  cases  in  which  laminectomy 
was  performed  i)y  Macewen  two  were  successful ;  one  died  a  week  after  the 
openition,  and  one  after  eight  months  from  general  tuberculosis.  Macewen's 
cases  were  nut  published  until  IHHS,  but  in  the  meanwhile  other  Surgeons  had 
adopted  the  same  treatment,  and  among  those  who  have  proved  it«  utility  in 
suitable  cases  are  Horsley,  Chipault,  Thorburn,  Arbuthnot  Lane,  Abbe  and 
others.  Chipault  in  IHIM)  was  able  to  collect  35  cases  in  which  laminectomy 
was  performed  for  the  relief  of  paniplegia  complicating  s|)inal  caries;  of  these 
•li)  were  cured  or  markedly  improved,  and  10  died,  but  only  three  or  four  deaths 
could  Ixj  attributed  directly  to  the  operation.  In  successful  cases  sensation,  if 
impaired  or  lost,  returns  before  motion,  and  the  sphincters  recover  early.  In 
unsuccessful  cases  either  no  improvement  occurs,  or  a  temporary  improvement  is 
followed  by  a  relapse.  The  o]>eration  has  proved  more  successful  in  children 
than  in  adults.  Of  7.")  eases  collected  by  Lloyd  of  New  York,  2()  were  adults, 
:VJ  were  children,  and  in  the  remainder  the  age  was  not  noted.  Of  the  20  adults, 
13  died  at  varying  periods  after  the  operation  ;  of  the  39  children  16  died. 
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In  ooQ^ideriiig  the  indications  for  the  operation  of  laminectomy  it  may  be 

laid  dowr*  aa  a  jreneml  rule  that  it  can  rarely  be  justifiable  until  a  fair  trial  has 
been  triven  to  the  iijethods  of  treatment  above  described.  If,  however,  in  spite 
of  thoroor,'h  rcRt  and  the  employment  of  extension  in  the  early  staf^es  the 
symptoms  are  obviously  increasing^,  or  if  in  long-standing  cases  the  treat- 
ment is  not  followed  by  improvement,  the  results  hitherto  obtained  by  opera- 
tion certainly  justify  the  Surgeon  in  having  recourse  to  it  In  a  succossful  case 
of  Thorbuni's  the  operation  was  undertaken  on  accotint  of  the  presence  of 
secondary  chest  coinplicattons  ;  in  another,  which  end^d  fatally,  for  the  relief 
of  severe  girdle  pairj  which  resisted  all  other  treatment.  Chipault  insists  upon 
the  advantages  of  laminectomy  in  those  rare  instances  in  which  the  pressure  is 
due  to  disease  uf  the  postcrir»r  arches  of  the  vertehra%  for  then  the  disease  can 
he  thoroughly  removed  and  th'j  jn^ssnre  relieved  by  the  one  procedure.  The 
operation  is  not  justifiable  if  there  are  any  signs  of  genend  tubercoloeis  or  of 
active  tuberculous  disease  in  other  jmils  of  the  body. 

The  operation  must  lie  conducted  on  the  same  lines  as  when  performed  for 
injury  to  the  spine  ( \"oL  L  p.  Hlfi).  The  ineieioii  should  he  so  placed  that  its 
centre  lies  over  the  most  prominent  spinous  prtK*ess,  and  this,  together  with  the 
spines  and  lamiofe  of  the  vertebra  above  and  below,  should  he  removed.  The 
condition  of  the  tissues  around  the  dum  mater  must  now  be  carefully  inves- 
tigated. In  some  cases  tlie  pressure  is  due  to  dense  inflammatory  tissue  which 
mUBt  be  cautiously  divided  in  tlie  middle  line  and  dissected  from  the  theca. 
The  latter  should  not  be  opened,  and  damage  to  the  nerves  must  be  caivfully 
avoided.  In  many  cases,  however,  the  pressure  is  due  to  a  small  abscess 
projecting  into  the  front  of  the  canal  ([k  48;>).  This  will  appear  as  a  small 
reddish  or  yellowish  swelling,  and  shouUl  be  opened  from  one  side  of  the  cord 
and  scraped  out  with  a  sharp  spoon.  A  dm  in  age-tube  is  then  inserted  into 
the  abscess  cavity  and  the  wound  sutured  ntxA  dressed  antiseptically.  The 
operation  can  be  of  little  service  in  those  rare  cases  in  which  the  compression 
is  caused  by  bony  displacement,  or  is  due  to  ext**nsion  of  the  tul>erculous 
disease  to  the  membranes  or  even  to  the  oord  itself. 
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Caries  of  the  cenical  spine  pR'si^nti?  several  points  requiring  special 
consideration.  It  is  mach  less  frequent  than  in  the  dorsal  and  lumbar 
rogions. 

The  most  marked  symptoms  are  pain  and  rigidity.  The  pain  is  inereased 
by  the  slightest  Mt   so  that  the  child  may  instiuctiv  to 

pi'event  this  by  M  the  heail  with  tlie  two  hands.    In  ah      ^  M»k 

round  the  eyes  only  arc  moved  or  the  wh<»le  iKHJy  is  rotar«l.  The  p<»sition  of 
the  head  varies  in  different  cases  :  thus  it  may  lie  held  stiflly  erect  or  more 
ofUm  it  is  inclined  laterally  :  less  frequently  there  is  marked  flexion  or  eixn 
ov  'tn.     Pressun*  ou  the  vertex  olten  causes  gr^  <^>wing  t*» 

till  II  of  (litMiatural  curve  in  this  region  and  tL  vuess  of  tbi- 

bodies  of  the  cervic^d  vert<*hraj  extensive  disease  may  oa^ur  wititoutany  angular 
excurvation.  the  fir^t  effect  of  dcstntction  of  the  bixlies  being  to  obliterate  the 
normal  curve. 

I>uiaMie  of  tha  ilrtieiilationa  between  the  MMmM  and  Aada*  wmA 
between  tke  Atlaa  and  Occipital  Bone  con^^titutes  one  of  the  nut^x  Bvnowm 
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forms  of  cervical  caries.  As  the  chief  movements  of  the  head  take  place  in 
this  position  pain  and  rigidity  are  very  early  symptoms  and  the  patient 
presents  a  characteristic  and  distressing  appearance.  The  disease  is  especially 
apt  to  destroy  one  or  both  of  the  articulations  between  the  atlas  and  axis,  but 
the  occipito-atlantal  joints  may  be  affected.  In  these  cases  gradual  dislocation 
may  occur,  and  sudden  displacement  with  fatal  compression  of  the  cord  is  an 
accident  to  be  carefully  guarded  against.  Of  32  cases  of  dislocation  collected 
by  Lannelongue  the  atlanto-axial  articulations  were  affected  in  27,  the 
occipito-atlantal  in  3,  and  both  in  2  cases.  The  most  common  form  is 
the  forward  displacement  of  the  atlas  upon  the  axis,  whilst  when  the 
occipito-atUintal  joint  is  diseased  one  condyle  may  be  dislocated  forward. 
Displacement  of  the  odontoid  process  backwards  may  result  from  destruction 
of  the  transverse  ligament  of  the  atlas,  or  from  caries  of  the  body  of  the 
axis. 

Slow  compression  of  the  cord  in  the  cervical  region  may  result  in  complete 
paralysis  of  all  the  limbs,  and  death  is  likely  to  result  from  interference  with 
the  respiratory  movements.  Among  the  early  symptoms  of  cervical  caries  are 
often  the  referred  pains  caused  by  imtation  of  the  nerve  roots  ;  these  may 
extend  to  the  shoulder  and  down  the  upper  limb  or  be  situated  in  the  side  of 
the  neck  and  along  the  distribution  of  the  great  occipital  nerve. 

Great  care  must  be  taken  not  to  confound  the  disease  in  its  early  stages 
with  simple  muscular  torticollis.  In  connexion  with  rheumatism  a  condition 
of  painful  rigidity  of  the  cervical  spine  is  sometimes  met  with  in  children 
which  can  be  distinguished  from  commencing  caries  only  by  its  course  and 
the  effect  of  treatment.  Hysterical  contractions  of  the  lateral  and  posterior 
cervical  muscles  can  usually  be  recognised  by  their  association  with  other 
hysterical  phenomena  and  by  examination  under  an  anaesthetic.  Rheumatoid 
arthritis  of  the  cervical  spine  occurs  late  in  life,  runs  a  chronic  course  and  is 
not  attended  with  the  muscular  rigidity  of  cervical  caries. 

AVTiere  suppuration  occurs  the  abscess  may  come  to  the  surface  in  the 
posterior  part  of  the  neck,  but  more  often  it  forms  on  the  front  of  the  spine 
behind  the  pharynx. 

Betro-phaiTiigeal  abscess  may  form  as  a  consequence  of  disease  either  of 
the  bodies  of  the  upper  cervical  vertebrae,  or  the  articulations  of  the  first  two. 
It  commences  with  induration  and  swelling  of  the  areolar  tissue  at  the  back 
of  the  pharynx.  Subsecjuently  the  swelling  becomes  softer  and  fluctuation 
perceptible.  The  posterior  wall  of  the  pharynx  is  pushed  forwards  against 
the  posterior  nares,  giving  a  peculiar  nasal  tone  to  the  voice,  and  if  the 
abscess  be  large  it  may  cause  difficulty  in  breathing  and  swallowing.  The 
formation  of  rctro-pharyngeal  abscess  in  young  people  should  always  lead  to 
an  examination  of  the  cervical  spine,  although  suppuration  in  this  position 
may  undoubtedly  occur  irrespectively  of  bone  disease  (see  Chap.  LVIl.).  The 
abscess  may  burst  mU)  the  pharynx  or,  guided  outwards  by  the  prevertebral 
layer  of  the  cervical  fascia,  it  passes  behind  the  carotid  sheath  to  the  side  of 
the  neck,  where  it  usually  apj)ears  at  the  posterior  border  of  the  stemo- 
mastoid.  In  rare  cases  the  abscess  burrows  downwards,  and  reaches  the 
superior  mediastinum. 

The  Treatment  of  Disease  of  the  Cervical  Spine  must  be  conducted  on 
the  same  prinei|>les  as  that  of  angular  curvature,  by  absolute  rest  and  attention 
to  the  general  health.     The  actujd  cautery  may  sometimes  Ix?  of  use  in  adults 
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t)efore  suppuration  has  tiikeij  place.  Wben  there  is  much  paiu  it  must  \n 
iipplied  on  each  side  of  the  spine  at  the  buck  of  the  neck,  Ab  great  uud 
injinediate  danger  may  result  from  the  sudden  displacement  of  the  vertebrj^ 
and  conseqnent  compression  of  the  cervical  oord,  the  head  requires  to  be 
steadied  hj  proper  apparatns,  calculated  to  support  and  steady  its  movements* 
Sayre's  jacket  with  the  **  jury  mtist ''  (Fig.  \\\[)  is  the  most  efficient  apparatus 
for  disease  l>elow  the  first  two  vcrtcbra^  A  leather  splint  crahraciiig  the 
slioulden  and  the  upper  part  of  the  chest  and  bauk  fitted  witli  a  broad  collar 
for  the  neck  and  a  support  for  the  chin  and  occiput  will  be  fouDd  to  suit 
many  cases*  In  disease  of  the  atlas  and  axis,  the  head  ranst  be  fixed  absolutely 
80  tliat  no  movement  is  p<»88ible.  The*  patient  should  be  confined  to  bed  in  the 
recinnbeiit  positioti,  with  a  heavy  saud^ba^  on  each  side  of  the  head  and  a 
small  pillow  beneath  the  neck.  Oentlc  weight  extension  by  means  of  a  collar 
holding  on  the  chin  and  occiput  attached  to  a  cord  passing  through  a  pulley 
at  the  head  of  the  bed  h  often  useful  in  relieving  fwiiti.  WIjcu  the  acute 
symptoms  subside,  an  apparatus,  such  as  is  rt^presented  in  Fig.  :*ir>,  Voh  L, 
may  h%  applied. 

Rotro-pharyngeal  sbscesa  is  a  serious  complication,  for  when  it  bursts  into 
the  pharynx  it  emjities  itself  imperfectly ♦  and  decomposition  of  the  discharges 
ensues,  thus  perpetuating  the  disease.  To  avoid  this,  J.  Chieneof  Edinburgh 
recommends  that  it  should  be  opened  early,  when  possible,  by  an  incision 
mmle  behind  the  sterno^mastoirL  The  carotid  vessels  and  |ineumngastric 
nerve  must  l)e  i>ushed  forwards  without  injuring  the  sheath  of  fascia  in  which 
they  are  enclosed.  The  abscess  can  thus  be  treated  antiseptically.  In  this 
way  Ohiene  suooesafully  treats  a  large  abscess  containing  eight  ounces  of  pusu 
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Chunmata  of  the  Spine. — Cases  of  partial  destruction  of  the  bodies  of 
tlic  vertebrae  by  the  formation  of  syphilitic  gummata  commoncing  beneath 
the  periosteum  have  been  recorded.  The  disease  closely  resembles  ordinary 
caries  of  the  spine  in  its  symptoms,  and  the  diagnosis  can  be  made  only  by 
the  history,  and  the  c<>-existeuce  of  other  s^qihilitic  aflections.  The  treatment 
is  nu^hanical  support  in  addition  to  the  ordinary  tnteitial  remedies. 

Rheumatoid  Arthritui  may  affect  the  spine.  The  intervertebral  disca 
atrophy  and  bouy  out^jjrowths  fomi  from  the  Uidies  which  may  bridge  over 
tlic  spaces  bctwtx'U  them.  The  natural  movements  ai-e  thu.<  restricted. 
Beyond  this  it  cjtusus  no  very  definite  symptoms,  and  it  requires  no  special 
tmeut. 

Viunonre  of  the  Spine. — The  bodies  of  the  vertebrae  arc  not  unoommooly 
the  scat  of  secondary  carcinomatous  growths.  Primary  mrcomata  also  ere 
occasionally  met  with.  The  symptoms  are  pain,  usually  very  severe,  localiJEed 
at  one  spot  in  the  spine,  followed  after  a  time  by  some  excurvation.  The 
tumour  projects  sooner  or  later,  if  the  patient  nurvives  sntlicieutly  long,  intii 
the  spinal  oanal  and  compresses  the  cord,  avusing  paraplegia.  Kxc**pt  in  easts 
ID  which  the  tumour  is  secondary  the  diagnosis  from  dry  caries  is  scarcely 
possible.  Early  supervention  of  paraplegia,  with  slight  cxcunation,  in  a 
Ipetient  psBt  middle  life,  would,  however,  suggest  the  presence  of  a  tumour. 

I*  Icy  has  recorded  a  t^ase  in  which  ii  fibro-sarcoma,  growing  from 
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cord,  produced  almost  complete  paralysis  and  impairment  of  sensation  in  the 
lower  limbs,  with  paresis  of  the  bladder.  Complete  recovery  followed  the 
removal  of  the  growth. 

Caselli  successfully  removed  an  osteoma  projecting  into  the  spinal  canal 
from  the  posterior  arch  of  the  fifth  dorsal  vertebra.  The  symptoms,  which 
consisted  of  girdle-pains,  paresis  of  the  lower  limbs,  sensoiy  disturbances,  and 
weakness  of  the  bladder  and  rectum,  underwent  great  improvement  after  the 
operation. 

Tumours  within  the  Spinal  Canal. — Tumours  within  the  spinal  canal 
may  arise  inside  or  outside  the  dura  mater.  Outside  the  dura  mater  lipomata 
are  most  common,  though  these  are  rare.  Within  the  dura  mater  syphilitic 
gummata,  sarcomata,  myxomata,  and  psammomata  are  occasionally  met  with, 
and  fatty  tumours  have  been  found  in  a  few  cases.  The  symptoms  produced 
by  these  growths  are  those  of  slow  compression  of  the  cord,  for  which  I  must 
refer  the  reader  to  works  on  medicine.  If  unrelieved  by  treatment  they 
inevitably  cause  death,  and  syphilitic  gummata  alone  are  influenced  by  drugs. 
Writing  in  1880,  Gowers  suggested  that  Surgery  might  ultimately  be 
able  to  cope  with  meningeal  tumours,  those  actually  implicating  the  cord 
l)eiug  of  course  beyond  the  reach  of  operative  interference.  In  1887  a  middle 
aged  man  came  under  his  care  with  symptoms  of  a  tumour  compressing  the 
cord  in  the  upper  dorsal  region,  causing  almost  complete  paraplegia  and 
anajsthesitt  below  the  level  of  the  fifth  dorsal  nerve.  On  June  9th,  1887, 
Victor  llorsley  undertook  its  removal.  The  spines  and  laminae  of  the  third, 
fourth,  and  fifth  dorsal  vertebrae  were  cut  away,  the  dura  mater  opened,  and  a 
myxoma  removed,  which  was  pressing  on  the  right  side  of  the  cord.  On 
January  28tb,  1H88,  the  patient  was  exhibited  at  the  Medico-Chirurgical 
Society,  havinji:  completely  recovered  from  all  his  symptoms  except  a  little 
stillness  in  the  Ic^rs.  The  wound  was  soundly  healed,  and  no  artificial  support 
was  reciuired. 

Since  this  time  several  cases  have  been  recorded  in  which  an  operation  has 
been  undertaken  for  the  removal  of  tumours  within  the  spinal  canal.  In 
Horsley's  second  case  the  patient  died  of  shock.  The  most  successful  is  one 
by  Helm.  In  this  case  a  lymphangioma  compressing  the  canda  equina  had 
produced  paresis  of  the  lower  limbs,  bladder,  and  rectum,  with  severe  pains 
and  loss  of  knee  jerks.  The  tumour  was  removed,  and  the  patient  recovered 
power,  so  that  he  was  able  to  return  to  his  work.  White  of  New  York 
oi)erared  on  a  case  in  which  paraplegia  was  thought  to  be  due  to  an  intra- 
K[)inal  tumour  ;  no  tumour  was  found,  but  recovery  followed  the  removal  of 
some  dense  tissue  around  the  dura  mater  and  the  separation  of  adhesions 
within  it.  Ablx)  removed  a  sarcoma  from  outside  the  dura  mater,  but  the 
I)atient  died  on  the  ninth  day. 

The  results  thus  far  obtained  certainly  justify  an  exploratory  operation 
when  the  diagnosis  of  intraspinal  tumour  is  warranted  by  the  symptoms.  Of 
a  series  of  eight  cases,  in  two  the  removal  of  the  tumour  was  followed  by  cure, 
in  twoi)y  death,  and  in  one  by  recovery  without  relief  ;  in  one  case  of  tumour 
projecting  into  the  front  of  the  canal,  no  attempt  was  made  to  remove  it,  but 
the  patient's  pain  was  relieved  ;  of  two  cases  in  which  no  actual  tumour  was 
found,  one  recovered,  and  the  other  died. 
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DISEASES  OF  BUR8.E,  8HEATHS  OP  TENDONS,  AND  MUSCLES, 


DI8SA6II3    OP    BimSJB. 

The  bnrssB  which  naturally  exist,  either  under  the  skin,  beneath  the  mUBcles 
and  li^anirnt^,  or  around  tendons,  are  subject  to  various  diaeasea.  These  sacs 
*are  iometimes  develo|>€d  from  continued  frirtion  in  situations  where  they  are 
not  naturally  met  with  :  thutt,  for  instance,  bunise  have  been  found  at  the 
projecting  point  of  a  hump-back,  on  the  prominent  parts  of  clttb-feet,  or  at  the 
extremitv  of  a  stum]>.     These  ubnorinal  bursae  also  may  bi^eome  diaetised. 

Situatioiui  in  which  Burao  exist. — Bursas  aie  either  dee[Hseated  or 
aubcutaneous.  The  deep  liurste  are  aB  a  rule  more  perfectly  derel<»pedt  cl<»fit»ly 
resembling  true  synovial  sacs,  and  in  many  caaes  cx)mmunicatiug  with  the 
cavity  of  a  neighbouring  articulation.  The  subcutaneous  bursas,  situated  orer 
prominent  l)ony  points,  appoar  to  be  little  more  than  enlarged  areolar  8pac<*8, 
and  are  in  most  places  acquired  after  birth  aa  the  result  of  friction.  Tlie  fol- 
lowing are  among  tlte  most  rmportunt  situations  of  the  buisie.  On  the  front 
of  the  neck,  according  to  Vemeuil,  there  are  three  bursas,  one  in  front  of  the 
pomum  Adami  ;  one  in  the  thyro-hyoid  space,  extending  to  the  under  surfac*! 
of  the  hyoid  bone,  beneath  the  sterno-hyoid  muacies  ;  and  another  above  the 
byoid  Iwjne  between  the  genio-hyoid  and  genio-hyogloiiKU8  musclea  of  the 
opposite  siiles.  Heueatb  the  deltoid  and  the  acromion  procens  is  a  large  bnrs«i 
often  communicating  with  the  shoulder-joint.  In  the  neighbourhood  of  the 
elbow  are  a  large  fiubcutatieoue  bursa  over  the  olecmnon,  and  a  small  one 
l)etween  the  biceps  tendon  and  the  bone  immediately  alDove  the  insertion  of 
the  musc*k\  In  the  neigh lioiu'hood  of  the  hip  ai-e  three  bur8a3  ab<mt  the 
great  trochanter  :  a  large  one  betwtHtu  it  and  the  gluteus  maximus,  and  two 
smaller  mi.%  between  the  smaller  glutei  and  the  b<me.  Another  buniu  of  eoti* 
siderable  size  lies  over  the  tuberosity  of  the  ischium.  In  front  of  the  joint  is 
a  bursa  Ijeneath  the  paoas  and  iiiacns  muscles,  frequently  communicating  with 
the  cavity  of  the  articulation.  In  the  neighbourhood  of  the  knee  there  are 
three  bursi^  in  fruut  :  two  over  the  pat4:^lla,  and  one  beneath  the  ligamentum 
patelhe,  l>etween  it  imd  the  upper  j»art  of  the  tibia.  The  larjie  buraa  )iiitcH«! 
lies  iicneath  the  deep  fnscin,  but  a  smaller  one  is  found  over  this  Wtween  the 
fascia  and  the  skin.  Uc^aHionally  the  upper  part  of  Uic  synovial  pi^iuch  of 
the  knee  in  shut  off  from  the  general  cavity  of  the  joint,  and  forms  a  6c*parat45 
bursa  U^neath  the  extt^nsoni.  In  the  ham  there  is  a  large  bnr  '  *in  this 
semimenibninosiis  and  the  inner  head  of  the  gastrocnemius  \n  |uetitly 

oommunicati.'^  with  the  joint;  a  smaller  bui*sa  on  the  outer  »i(le,  b«;tw^cD  the 
outer  hea/j  of  the  gastrtw*nemius  and  the  lione  ;  anoUier  betwi.%*n  the  biceps 
tendon  and  the  external  lateml  ligament ;  and  others  beneath  the  scmimem* 
fafanoBOiy   the  popliteus,  and  the  aartorinsj  gracilis  and  semitendtnonia— 
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between  these  muscles  and  the  bone.  At  the  heel  there  is  a  large  bursa 
between  the  tendo  Achillis  and  the  os  calcis.  The  above  bursae  are  all  well- 
developed  and  constantly  present,  and  are  those  most  liable  to  disease  ;  but  in 
addition  to  these  a  number  of  less  perfectly  formed  subcutaneous  sacs  are  met 
with  in  all  parts  of  the  body.  The  most  important  of  these  are  in  the 
following  situations  : — behind  the  angle  of  the  lower  jaw,  on  the  symphysis 
of  the  chin ;  on  the  acromion,  the  external  and  internal  condyles  of  the 
humerus,  the  styloid  processes  of  the  ulna  and  radius  ;  on  the  dorsal  surface 
of  the  metacarpo-phalangeal  articulations,  and  on  the  dorsal  aspect  of  the 
phalangeal  articulations  ;  on  the  anterior  superior  spine  of  the  ilium ;  on  each 
condyle  of  the  thigh-bone,  the  tuberosity  of  the  tibia,  the  two  malleoli,  the 
dorsal  aspect  of  the  toes,  and  on  the  plantar  aspect  of  the  heads  of  the  first 
and  fifth  metatarsal  bones. 

Morbid  Alterations. — The  continued  irritation  of  bui-sae  by  pressure  may 
cause  them  to  enlarge  and  to  undergo  various  changes  in  structure.  Enlarge- 
ment of  the  burssB  in  particular  situations  is  often  connected  with  special 
employments,  by  which  pressure 
is  exercised  upon  certain  parts  of 
the  body :  thus  frequent  kneeling 
will  occasion  enlargement  of  the 
bursa  patellae,  hence  called 
**  housemaid's  knee  ;  "  miners  are 
subject  to  an  enlargement  of  the 
bursa  lying  over  the  olecranon, 
hence  called  "miner's  elbow" 
(Fig.  612) :  and  hand- weavers 
to  the  same  condition  in  that 
over  the  tuberosity  of  the  isch- 
ium,   giving    rise   to  *' weaver's 

bottom."  ^*8'  612.— Enlarged  Buria  over  Olecranon— Miner's  Elbow. 

The  following  pathological  con- 
ditions may  occur  in  the  bursae  in  any  part  of  the  body  : — 

1.  The  bursa  may,  in  consequence  of  continued  pressure  or  irritation, 
become  simply  enlarged  and  filled  by  the  excessive  secretion  of  a  clear  straw- 
coloured  serous  fluid.     This  is  termed  Dropsy  of  the  Bursa. 

2.  Acute  inflammation  may  take  place  in  the  bursa  with  or  without  previous 
enlargement.  Suppuration  often  occurs,  and  when  the  swelling  is  opened, 
fluid,  consisting  of  an  admixture  of  the  bursal  secretion  and  pus,  escapes. 
The  bursa,  when  its  contents  have  suppurated,  may  either  give  way  externally, 
pointing  like  an  ordinary  abscess,  and  the  integuments  covering  it  sloughing  ; 
or  the  pus  may  escape  subcutaneously  beneath  the  deep  fascia,  and  form  a 
widely  spreading  abscess  around  the  part. 

3.  The  enlarged  bursa  may  contain  a  dark  fluid,  usually  of  a  brownish 
colour,  with  a  large  number  of  small  flattened  elongated  bodies  of  about  the 
size  of  grains  of  rice  or  of  melon-seeds,  floating  in  it.  The  wall  of  the  bursa 
is  thickened  and,  according  to  Nicaise,  the  presence  of  tubercle  nodules  has  in 
some  cases  Ix^en  demonstrated  in  the  dense  fibroid  tissue  of  which  it  is  com- 
posed. The  "  melon-seed  bodies  '*  are  of  a  fibroid  structure,  and  their  mode  of 
origin  is  not  certain.  They  have  been  supposed  to  be  formed  in  some  cases 
by  a  fibrinous  exudation  into  the  cavity  of  the  bursa,  their  peculiar  form 


504 


I>IS£ASEii    OF    HUBSjB. 


W\n^  the  result  of  the  fnovemeut  cif  the  part.  In  other  cases  they  have  been 
supposeil  to  aride  from  villous  growths  sirailar  to  those  oliserved  in  the 
synovial  inenjbraiieiii  of  joints.  That  they  may  i>e  formtid  from  extniva;sated 
blood  also  seeruK  pitjbahle  from  the  fact  that  Shattwk  has  disciivered  erystaU 
of  hfematoidin  in  some  of  the  specimens  in  the  museum  of  Uutrersity  College* 
The  fluid  is  sometimes  found  to  contain  cliolesteriue. 

4.  The  wall  of  the  bursa  may  gnidually  become  thickened  by  a  jn'owtb  of 
dense  fibroid  tissuis  nutll  the  tumour  becomes  perfectly  solid,  or  at  most 
contains  but  a  small  canty  with  a  little  serous  fluid  iu  its  centre.  The  section 
ofa  bursa  thus  solidified  presenU  a  laminated  or  foliated  apfjeanince.  This 
condition  is  in  many  cases  an  eifect  of  syphilis. 

5.  Oa'asionally  in  gout,  bursae  may  become  the  8eat  of  a  deposit  of  arate  of 
Boda,     This  is  moHt  communly  met  with  in  the  bursa  over  the  olecranon. 

(J»  In  rare  instances  a  nfunuuu  may  take  oritjiu  fr<»m  ihe  wall  of  a  bursa  and 
oocujjy  its  luterior.  Softening  occurs*  and  as  the  result  of  ulceratiou  of  the 
overlying  tissues  sinuses  are  left  leading  into  the  broken  down  growth* 

7.  TubcrcnJous  diseai^e  of  a  bursa  may  result  in  the  distension  of  the  cavity 
by  a  mass  of  pulpy  gnmulatJon -tissue^  which  eventually  mider^oes  caAcntioD 
with  the  formation  of  a  chronic  abscess. 

The  &ym|itoms  of  the  diseases  of  bursae  in  general  will  In*  bc^st  studied  by 
considering  them  as  they  occur  in  the  bursa  patella*,  which,  from  its  exposed 
fiitnation,  aiid  its  liability  to  injury,  is  more  prone  to  become  diseased 
than  any  other  similar  structure  in  the  body.  I  shall  there foit^  first  describe 
the  syniptumei  and  fieatment  of  thait  bursa,  and  subsetjueutly  briefly  allude  to 
the  similar  morbid  conditions  in  some  of  those  situated  in  other  parts. 

DrsKASES  OF  THE  BuiiSA  Patell-«.— The  various  atleetitmsi  to  wbJch  the 
bursa  is  liable,  may  be  divided  into  two  classes :  1,  Acute  inflamTuatory 
affectioni^ :  and  l\  Chronic  inlnrgementB*  of  a  fluid  or  of  a  solid  charn<'ter. 

L  Acute  I&flaminatory  Affectiona. — This  bursa  is  frequently  the  seat  of 
Simple  In£amination.  Undue  pressure  in  kiM-eliuj^  ujx^n  a  liard,  irregular, 
and  cold  surface,  such  as  stctue,  is  apt  to  excite  inflammation  :  hence  it« 
frequency  in  houscinaids,  whose  occupation  obliges  them  t<»  kueel  a  great  deal 
on  floors  and  stone  sti^ps  :  and  hence,  also,  tlic  common  title  of  **  housemiud's 
knee,"  given  to  this  and  to  many  other  aflectious  of  this  bursa.  Btit  this 
disease,  although  fre*pient  among  housemaids,  is  not  limited  to  them:  for  it 
occurs  in  females  following  otlier  <K)euj>atioDs,  and  io  men  as  well  as  in  women* 

In  simple  inflammation,  h<»wever  occasioned,  the  bursa  becomes  rather 
suddenly  swollen,  tense,  ri*d,  aud  hot,  with  some  ftuctmition  deeply  under  the 
integuments.  The  swelling,  heat,  fluctuation,  and  n^dne^A  <»f  a  dusky  colour 
all  situatci]  iu  frunt  of  the  patella,  indicate  the  nature  of  '  ion, 

The  Trealaaent  consists  in  the  application  of  glyc'  :   Ijelladonna 

obitinent  and  hot  fomentations,  and  keeping  the  patient  at  rest ;  nnder  thia 
treatment,  the  disease  will  usually  undergti  i^sr^utiun  in  a  few  days*  If 
very  acute^  two  i>r  three  leeches  may  l>e  of  3<«.*rvice-  It  may,  however,  go  on  to 
f^uppnration,  and  in  rare  caaea,  to  disoaae  of  the  patella  it«i^lf.  or  sloughing  of 
the  bunia. 

SQppnration  of  ike  Bursa  occurs  In  a  considerable  prop<»rtion  of  casea  of 

acute   mfianuuMiun,  aud   is  a   matter  of  great  conic^uence  ;  because  the 

1  accumulation  of  pus,  U^ing  of  large  size,  and  tending  to  difl!\iSQ  it^'lf  around 

the  knee-joint,  is  Liable  to  be  mistaken  for  abaoeaa  in  that  articulation.    Some- 
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times  it  will  point,  and  the  pus  discharge  itself  externally  in  the  usual 
manner  ;  but  very  generally  it  gives  way  subcutaneously,  invariably  to  the 
outer  side  of  the  sac,  and  its  contents  speedily  diffuse  themselves  widely 
around  the  joint  beneath  the  fascia  lata. 

The  history  of  the  case  affords  the  means  of  diagnosis.  In  suppuration  of 
the  bursa  patella,  the  abscess  commences  by  a  superficial  swelling  and  inflam- 
mation in  front  of  the  knee,  which,  after  a  time,  extends  laterally,  enveloping 
the  joint,  the  fluid  gravitating  on  each  side,  but  more  especially  externally, 
nearly  as  far,  perhaps,  as  the  ham-strings.  There  will  have  been  none  of  the 
signs  indicative  of  acute  arthritis,  no  startings  of  the  limb,  no  laxity  or  pain 
in  moving  the  articulation,  no  grating  of  the  articular  ends  ;  and  little  con- 
stitutional disturbance.  The  movements  of  flexion  and  extension  of  the  joint 
are  free  up  to  a  certain  point,  where  they  are  checked  by  the  mechanical 
obstacle  of  the  purulent  accumulation.  But  the  most  important  diagnostic  sign 
is  the  relation  of  the  abscess  to  the  patella.  In  a  suppurating  bursa,  the  patella 
is  invisible,  being  covered  by  the  fluctuating  swelling ;  in  effusion,  whether 
serous  or  purulent,  into  the  joint,  the  patella  is  above,  floating  upon  the  fluid. 

In  the  Treatment  of  this  condition  the  pus  must  be  let  out  by  a  free  incision, 
if  possible  before  the  abscess  has  extended  beyond  the  limits  of  the  bursa. 
The  incision  is  usually  made  in  the  middle  line,  but  better  drainage  is  obtained, 
and  the  scar  over  the  patella  avoided  if  the  incision  be  made  at  the  outer  side. 
To  do  this,  a  very  small  puncture  may  be  made  in  front,  and  a  probe  intro- 
duced, the  point  of  which  may  be  made  to  project  at  the  outer  limit  of  the 
cavity.  The  probe  may  then  be  cut  down  upon,  the  cavity  well  flushed  out 
with  1  in  1000  solution  of  perchloride  of  mercury,  and  a  drainage-tube  intro- 
duced, the  anterior  puncture  being  allowed  to  close.  If  the  abscess  be  of 
con8ideral)le  size,  an  incision  must  be  made  on  each  side,  care  being  taken  not 
to  cut  so  deeply  as  to  injure  the  capsule  of  the  joint.  If  antiseptic  precautions 
are  taken,  it  is  necessary  only  to  make  an  opening  of  sufficient  size  to  admit  a 
drainage-tube,  but  under  other  circumstances,  the  incision  must  be  much  more 
fn?e.  The  burrowing  beneath  the  fascia  lata  that  not  unfrecjuently  follows 
abscess  of  tlie  bursa  patellae,  is  due  first,  to  not  opening  early  enough  ;  secondly, 
to  insufficient  drainage  ;  and  thirdly,  to  decomposition  of  the  discharges,  and 
cannot  be  regarded  as  an  unavoidable  accident. 

Disease  of  the  Patella. — Sometimes,  but  very  rarely,  abscess  of  the  bursa 
patellae  will  give  rise  to  caries  of  the  patella,  but  so  far  as  my  experience  goes 
this  is  exceedingly  rare.  I  had  one  case  under  my  care  in  the  Hospital.  The 
patient  was  a  woman,  and  when  admitted,  she  had  several  sinuses  on  the  fore 
part  of  the  knee-joint,  through  which  the  probe  led  down  to  a  rough  and 
carious  patella,  it  was  ascertained  that  she  had  had  "housemaid's  knee," 
which  had  run  on  to  suppuration,  but  that  the  abscess  had  never  been  freely 
laid  open.  The  joint  itself  was  unaffected.  I  laid  open  the  sinuses,  and, 
finding  the  anterior  surface  of  the  patella  soft  and  carious,  removed  the 
diseased  part  of  the  bone  with  the  gouge.  About  three  weeks  after  this,  the 
joint  became  suddenly  swollen,  and  evidently  filled  with  pus,  so  that  it  was 
necessary  to  remove  the  limb  above  the  knee.  After  amputation,  it  was  found 
that  the  disease  had  ])erforated  the  patellar  cartilage,  by  a  small  aperture,  and 
had  thus  given  rise  to  suppuration  within  the  joint. 

Sloughing  of  the  Bursa  FatellsB  occasionally  occurs  as  the  result  of  its 
inflammation  and  suppuration.     A  woman  was  admitted  into  the  Hospital,  in 
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whom  this  biui»  had  suppurated  ;  and  not  only  the  bursa  but  also  thtj  intej^u- 
raente  covering  it  had  sloughed  awaVr  leaviug  a  circular  ulcer  as  large  as  thtj 
fialm  of  the  hand,  having  a  flabby  surface,  and  nndenuined,  purple  edges.  The 
patdla  wii»  not  expoeod.     UndtT  ordinary  treatment,  the  ulcer  slowly  healed. 

1',  Chronic  Bnlargements. — In  the  second   variety  of   disease?   of   the 

bureii  putt'llfu  there  is  enlartreraent  of  the   bui-^a   without  evident  signs  i»f 

inflammation,  owing  to  the  accumnlation  within  it  of  bursal  flnid»  or  of  thia 

fluid  mixed  with  solid  bodies,  or  of  i^olid  fibroid  deposits* 

Simple  UnLargement,  or  Dropsy  of  the  Buraa,  \&  an  aceuinnialion  of 

Lclear  aenjue  fluid  within  it.    Repeated  prej*sure,  ag  in  kneelin«;,  is  the  common 

^caose  of  this  affection  ;  hence  it  frequently  o^-eurs  in  hougemaida,  and  con- 

fititutes  the  trne  •* honsemaid'e  knee."     But  it  is  aUo  common  in  otlier  people, 

who«e  voaition  necessitates  long-continued  kneeling.    One  ease  of  the  affection 

in  University  College  Hospital  was  that  of  a  carpet-layer,  a  man  aged  thirty, 

.who,  in  consequence  of  habitually  kneeling  upon  the  left  knee  in  laying  down 

I  cai-jxiU,  had  a  tumour  there  as  large  as  an  orange,  indolent,  soft  and  fluctuating 

— evidently  an  enlarged  bursa. 

The  Treatment  of  tliese  tumours  is  very  simple.  If  the  effusion  has  taken 
place  somewhat  rapidly,  and  distinctly  in  connexion  with  an  injury*  the  applicji- 
blion  of  tincture  of  iodine,  or  a  blister,  will  induce  ihe  alxHurption  of  the  Huid. 
f  Wlien  the  disease  is  more  chronic,  these  raeaanres  usually  faih  The  fluid  may 
then  be  withdrawn  by  means  of  the  aspirator  and  pressui-e  applied  with  an 
india-rubl)er  bandage.  If  this  fail,  antiseptic  drainage  should  be  tried.  A  small 
puncture  is  made,  and  a  drainage-tulK*  inserted  with  all  antiseptic  pre<.mntion8. 
In  many  caj^^^s  drai  nagt*  for  a  week  or  ten  days  will  suffice  t<»  correct  the  tendency 
to  over-ei.'c*retion  without  any  inflammation  or  suppuration  being  set  up.  The 
result  is,  however,  made  more  certain  by  exciting  a  slight  d^^^ree  of  simple 
rnflammatiou  by  injecting  the  cavity  at  the  time  the  tube  is  inserted  with 
carholic  acid  lotion  (I  in  2U),  or  solution  of  chloride  of  zinc  (-JO  gr,  to  5j),  or 
tincture  of  ioiline.  Should  this  also  faO  the  sac  should  be  dissected  one  in  the 
same  way  as  a  solid  bursa. 

Chronic  Enlargement  with  Melon-seed  bodies.—This  aflectton  ift 
clcmtly  allied  to  the  last,  and  appears  to  Lm.'  an  advanced  degro<'  of  it»  It 
consist*  in  a  chmnie  enlargement  of  the  bui'sa,  the  coats  of  which  are  more  or 
less  thickened*  The  contents  of  the  enlarged  bui-sa  consist  of  a  dark  fluid,  in 
which  float  a  numlxT  of  smooth  oval  iKMlies,  of  the  size  mid  shape  of  melon- 
seeds.  1  have  Seen  this  condition  both  in  the  male  and  in  the  fenwUe.  It  may 
be  distinguished  from  simple  enlargement  of  the  burwu  by  the  peculiar 
cnickling  sensation  which  is  communicated  to  the  hand  when  the  tumour  is 
manipulated.  This  arises  from  the  melon-fleed  bodiea  floating  about  and 
rul>bing  against  each  other.  Most  probably  some  of  tl»ese  cas^iii  are  tulK^reulotiB 
as  in  the  similar  conditions  in  the  sheaths  of  tendons,  hut  tuberculous  dieeaiw 
ii  oerUiinly  rare  in  the  bursa  patellie. 

The  Trmhiwnt  consists  in  making  an  incision  free  enough  to  allow  the  meloo- 

[aeed  bodies  to  pass  out.    The  cavity  may  then  be  syringed  out  with  carbolic  or 

f  mercurial  lotion,  to  ensure  the  removal  of  all  the  stkiid  bodies  ;  a  dminage-tube 

!b  then  inserted  and  retained  for  a  week  or  ten  days,  the  W(tuud  being  treated  with 

some  form  of  antiseptic  dressing.     If  the  wall  Im^  mwA\  tluckene<l  tht*  whole 

bursa  should  be  dissected  out, 

Bolid  Tumours  of  the  bunia  patellije  are  by  many  supposed  to  be  the 
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Fig.  tJirt.- 


Yfsry  UrxiJ  ♦'•li«l  tumour  of  tlu*  bars*i 
Botti  l(n«<f4i  were  ftttiiilArly  nIfcr-tiML 


result  nf  a  dejxisition  of  fibrin  g^riulually  taking  the  place  uf  blie  fiiiid  uf  an 
ordinat}*  **  housemaid's  knee/'  and  which,  instead  of  taking  the  form  of  meluu- 
ed  l)odies,  is  deposited  in  concentric  layers*  This  ha§  not  been  the  case, 
^wever,  in  the  specimens  which  I  have 
Been.  In  these  there  liajs  always  been  a 
true  fibroid  growth  in  the  wall  of  the 
bursa  from  the  very  first ;  the  tumour 
was  never  fluid,  but  hard  and  solid  from 
the  comnieneement^  and  eon tiiuied  slowly 
to  HUgmeni  in  size,  until  it  occasioned 
Burticicnt  inconvenience  to  require  re- 
moval In  some  cases  there  has  been 
a  previous  syphilitic  taint.  The  patient 
complains  of  pain  in  the  tumour  like  that 
which  is  experienced  in  nodes,  and  it  is 
by  no  means  impossible  that  there  may 
be  always  a  syphilitic  origin  for  these 
tumours.  However  that  may  be,  in  the 
cases  that  fmve  fallen  under  my  observa- 
tion, tiie  taraours  ha\^e  never  been  fluid, 
nor  have  they  originated  in  pressui'e,  biit 
appi^ar  to  have  been  primary  growths  of 
fibroid  matter. 

Treaimtnt. — There  is  nothing  to  be  done  with  such  tumours  but  to  dissect 
them  out.  With  ordinary  care  the  joint  runs  no  risk  ;  but  as  the  deep  fascia 
is  necessarily  opened  up,  widely  spreading  suppuration  may  occur  lieneath  it, 
unluss  good  drainage  and  perfect  ascijsis  be  maintained.  In  order  to  pmvide 
more  efficient  drainjige,  it  is  better  to  remove  the  bursa  by  a  curved  incision 
on  the  onter  side  of  the  tnmour  rather  than  by  one  in  the  middle  line. 

OiKEABES  OF  OTHER  BuHM.f:.— The  diseases  of  the  Bursa  Patella?  being 
taken  as  tlie  tyj>e,  the  affection s  of  the  other  more  important  bursas  requii^  to 
be  but  briefly  alluded  to, 

Enl&rgexaeiit  of  the  Pre-hyoideaa  btirsa  or  of  that  lietween  the  genio- 
hyoid muscles  oecaKi<aially  forms  a  thin-walfed  fluctuating  tumour  in  the  front 
^K  of  the  neck  and  l)eneath  the  chin.  Wfien  the  bursa  between  the  genio-hyoid 
^H  musc^les  tsihe  .seat  id*  disease,  the  cyst  mayptisb  up  into  the  fioor  of  the  mouth 
^H  between  the  gcnio-hyoglossi.  When  the  pre-hyoidean  bursa  is  affected  the  cyst 
^V  tends  to  extend  downwards  over  the  larynx,  forming  one  of  the  varieties  of  the 
^m      B5-ca)Ied  •*  hydrocele  of  the  neck,** 

^H  Trmhmnt, — These  cysts  can  usually  be  cured  by  tapping,  with  injection  of 

^B  chloride  of  zinc  or  tincture  of  iodine,  followed  by  antiseptic  drainage.  The 
^BHialls  are  too  thin  and  their  attachments  too  deep  to  make  it  advisable  to 
^^^ftitempt  their  removal  by  dtssection. 

^H  The  Bursa  beneatk  the  ]>eltoid  is  not  nnfommunly  enlarged.  The 
^^^Biff^tion  assumes  most  frequently  the  form  of  simple  chronic  enlargement 
^^^Bhth  or  without  the  presence  of  melon-seed  bodies.  It  forms  a  rounded 
swelling,  causing  prominence  of  the  deltoid,  with  distinct  fluctiuition.  In 
some  cases  eDlaigement  of  this  Ivuraa  is  connected  with  chronic  tuberculous 
disease  of  the  shoulder-joint,  which  should  always  be  carefully  looked  for. 
The  Trmtnmity  if  the  joint  be  not  diseased*  consists  in  »is})i ration  and  blistering 
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ShotUd  this  faiUor  should  the  soft  crackling  on  movement  show  the  presence  of 
melon-seed  bodies,  an  iuciflion  may  be  carefullj  made  at  the  most  convenient 
spot,  and  the  sac  emptied  and  drained.  This  operatjon  must  not  be  under- 
taken withont  due  conftidei-ation,  and  mnst  be  performed  with  the  stricteat 
antiseptic  pa^eautions,  as  the  bnrsa  frequently  communieateja  with  the  articular 
cavity,  and  any  septic  proceas  occurrinerin  it  would  certainly  lead  todestrnetiou 
of  the  shonlder-jiunt. 

The  Bursa  over  tha  Olecranon. — luOummation  of  this  bni^a  emlini;'  in 
Buppuration  is  a  common  i*esult  of  fulls  on  theclbow^  with  or  without  a  wound. 
Ljt  causes  severe  pain  and  redness,  with  cedema  extending  alon^  way  alx)ve  and 
Plx'low  the  joint.  The  pus  may  bun-ow  some  distance  d<twn  the  tbrearm  unlesa 
Bufficiently  free  iuciRion  im  made  early.  The  inflnmmation  very  rarely  extends 
to  the  elbow-joint,  but  superficial  necrosis  of  the  olecranon  sometimes  occura* 
C'hronic  enlargement  with  some  thickening  nf  the  walb  forms  the  aflection 
ktjown  m  **  miner's  elbow/*  Solid  t  umoun*^  of  the  biin^a  ai-e  rare.  It  is  not 
uncommon  to  find  the  bursa  the  B4?at  of  gouty  deposits.  Tlie  7Vmtmtnf  of 
these  affections  is  conducted  on  exactly  the  same  principles  as  that  of  the 
correspondni^^  conditions  at  the  knee. 

The  BnraaD  about  the  Trochanter  Migor  are  o<-casionally  the  seat  of 
chnmic  intiammutory  enlargement  or  droj^^y,  and  of  atnjte  inflammation  ter- 
minating in  suppuration.  The  latter  condition  is  of  ^reiit  importance  from 
its  simulatinjjj  liip-disease,  or  sometimes  causing  it  by  implication  of  the  joint. 
The  diagnosis  can  be  made  only  by  observing  that  the  characteristic  defonnity 
of  the  hip  is  absent,  and  ou  0{)euing  the  aliseess  the  finger  wilt  not  be  able  to 
detect  either  diseased  bone  or  any  connexion  with  the  joint.  The  treatment 
is  conducted  on  ordinary  principles. 

There  can  be  little  doulit  that  the  following  case  was  one  of  tul>ert*uloua 
disease  of  the  buriia  beneath  the  insertion  of  the  gluteus  maximus.  A  boy, 
ten  years  of  age,  bruised  his  left  hip  in  a  fall.  About  a  month  later  there 
was  a  deep  fluctuating  swelling  in  the  outer  side  of  the  thigh  in  the  upper 
third.  No  thickening  of  the  great  trwJianter  could  be  detecttHJ,  and  there 
were  no  signs  of  hip  disease.  The  patient's  death  wa.^  caused  by  a  tnlicrculous 
tumour  of  the  cerebellum,  symptoms  of  which  had  existed  for  lu'mrly  a  yeiir. 
At  the  /)Ost-mortefH  e.vaminatiim  a  chronic  abscess  was  found  Ix^neath  the  fascia 
kta  ;  it  extended  npwards  l>eneath  the  insertion  of  the  gluteus  maximus  into 
the  f}i8cia  to  the  situation  tjftlK*  biirsji  between  that  tiuiscle  and  the  trochanter. 
Here  thei*e  was  a  softening  cheei^y  mass  a^jout  an  inch  in  diameter  and  a 
([uartcT  of  an  inch  thick. 

The  bone  was  carefully  examined,  but  appeared   to  be  qniti*   frt^  from 
.  diBeaae.    The  treatment  of  such  a  condition  should  consist  in  froely  o[)eQi&g 
iftod  BOraping  the  abscess,  before  the  diaeaae  has  involved  the  subjacent  bone  or 
neighlM)uriiig  joint. 

The  Bursa  over  the  Tuberosity  of  the  Isohinm  is  »ometimet$  enhirg^^ 
forming  the  couditiou  termed  **  Weaver's  bottom/"  The  enlargement  is  often 
solid,  and  may  cause  great  discomfort  in  sitting.  Under  these  circumstances 
it  may  k*  safely  removed  by  the  knife.  It  will  be  found  to  lua  in  part  deeply 
seated  under  the  h^wer  part  of  tb*  -  maximus.      It  is  not  clearly  cir- 

cumscribed, its  outer  wjiin>eing  con  ^'.  ith  the  surrounding  falv     There 

may  be  rather  free  blwcling,  bn*  this  is  easiiv  nr  ^i    1. 
.«     The  Bursik  b^n^ath  the  Psoas  is  rarely  ctilargedi  but  caflea  have  bwn 
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recorded  in  which  fluctuating  tumours,  containing  serous  fluid,  have  been  met 
with  in  the  groin,  and  have  been  supposed  to  have  arisen  in  this  way.  These 
tumours  are  deeply  seated,  and  closely  resemble  psoas  abscesses  ;  whilst  the 
flexion  of  the  thigh,  which  relieves  the  tension  of  the  swelling,  may  suggest 
the  existence  of  disease  of  the  hip-joint.  The  true  nature  of  these  swellings 
can  be  ascertained  only  by  the  use  of  the  aspirator.  They  must  be  treated 
on  the  principles  already  laid  down.  The  frequent  communication  of  this 
bursa  with  the  hip-joint  must  be  borne  in  mind ;  it  probably  explains  the 
occasional  invasion  of  the  joint  bv  a  psoas  abscess,  and  vke  versd,  the  formation 
of  a  psoas  abscess  as  a  result  of  disease  of  the  joint. 

The  BuTBSB  in  the  Earn,  especially  that  between  the  inner  head  of  the 
gastrocnemius  and  the  semimembranosus  not  unfrequently  become  enlarged. 
Their  walls  become  slightly  thickened,  but  melon-seed  bodies  or  solid 
enlargement  are  rare.  The  distended  bursa  forms  a  fluctuating  swelling, 
which  becomes  tense  during  extension  of  the  joint  and  lax  during  fle^rion. 
There  may  be  some  slight  pulsation  communicated  from  the  pophteal  artery, 
and  the  swelling  may  thus  resemble  an  aneurism,  but  the  pulsation  is  not 
expansile,  and  the  tumour  does  not  diminish  in  size  on  compressing  the  femoral 
artery.  Sometimes  by  firm  pressure  the  cyst  may  be  made  partially  to  empty 
itself  into  the  knee,  the  signs  of  fluid  in  the  joint  then  becoming  apparent. 
These  enlarged  bursas  in  the  ham  usually  cause  but  little  pain.  The  skin 
covering  the  swelling  is  normal  in  appearance.  The  Treatment  must  be 
conducted  with  caution,  owing  to  the  close  proximity,  if  not  actual  communi- 
cation, of  the  bursal  tumour  with  the  joint.  In  many  cases  a  cure  can  be 
obtained  by  fixing  the  knee  with  a  splint  or  in  plaster  of  Paris,  producing 
counter-irritation  with  blisters  or  iodine,  and  then  applying  an  elastic  bandage. 
If  this  fail,  aspiration  followed  by  pressure  may  be  tried  ;  if  that  is  not 
.successful,  injection  with  iodine  may  cure  the  disease.  With  strict  antiseptic 
precautions,  drainage  or  excision  may  be  practised  in  cases  resisting  the  simpler 
methods  of  treatment.  The  risk  of  drainage  is  that  a  sinus  may  persist, 
through  which  the  knee-joint  is  likely  to  become  infected.  In  excising  these 
bursie — and  it  is  the  large  one  on  the  inner  side  which  has  chiefly  been  treated 
in  this  way — the  cyst  should  be  separated  as  completely  as  possible,  and  the 
pedicle  ligatured  with  silk  before  it  is  divided. 

The  Bursa  beneath  the  Tendo  Achillis  at  the  heel  is  sometimes  diseased. 
It  forms  a  fluctuating  swelling  on  each  side  of  the  tendon,  and  may  simulate 
disetuie  of  the  ankle-joint.     The  treatment  presents  nothing  peculiar. 

Bunion.  Eallnz  Valgus. — When  the  bursa  which  lies  towards  the 
j)lantar  surface  of  the  head  of  the  first  metatarsal  bone  becomes  enlarged,  or 
when  a  new  sac  is  formed  upon  the  inner  aspect  of  the  bone,  the  disease 
termed  a  bunion  occurs.  The  enlargement  of  the  bursa  is  usually  secondaiy 
to  an  alteration  in  the  shape  and  position  of  the  great  toe.  The  displacement 
takes  place  at  the  metatarso-phalangeal  joint,  the  great  toe  lying  over  av 
under  the  contiguous  toes,  and  a  prominent  angle  being  formed  between  the 
metatarsal  hone  and  the  phalanx  (Fig.  G14).  In  the  majority  of  cases  the 
defonnity  is  the  result  of  the  pressure  of  narrow -pointed  boots  ;  in  some 
instances  it  is  due  to  arthritis  deformans,  with  alteration  in  the  shape  of  the 
hones.  The  skin  covering  the  prominent  metatarso-phalangeal  joint  becomes 
thickened,  and  tlie  bursa  which  is  there  naturally  becomes  enlarged,  or  an 
adventitious  one  forms.     As  the  result  of  repeated  irritation,  acute  inflam- 
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mati«m  uud   suppuration    are  liable    to  occur,  and  often  au  indolent  sinus 
dischun^in^  thin  unhealthy  pUB  is  left. 

Treatment. — Thr  first  thrnj^^  to  be  done  is  Uy  relieve  the  pre?«8nre  on  the 
part  by  \vearin<r  propLTly  shtt|K'd  iK>ot8,  made  with  the  inner  side  of  the  sole 
straight  from  tlie  toe  to  the  heel  If  accidental  iuflammatiou  be  excited  in  the 
part,  it  mast  be  fll laved  by  the  use  of  warra  foot-balh^,  und  fomentations  j 
tbi*  cutaneous  irritation  that  is  left  may  be«t  be  remov^ed  b^  painting  the 
surface  with  a  8tron{r  solution  of  nitrate  of  silver.  Xn  attempt  may  be  made 
to  rectify  the  faulty  direction  of  the  toe  by  nsin^  a  contrivance  (Fig.  Ciri), 
the  action  <»f  which  consists  in  drawing  the  tot^  inwards  by  means  of  a 
slender  nteel  8prin•3^  or  by  moulding  a  leather  or  ^nitta-percba  RpliuL  to  the 
inner  side  of  the  foot.  Hhould  these  means  fail,  the  position  of  the  toe  may  be 
remeilied  by  the  division  of  the  external  lateral  ligament  of  the  meU^tarso- 
phalans^eal  articulation,  or  of  the  tendon  of  the  adductor  hallucifi,  and  of  the 
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inner  head  of  the  flexor  brcvis  hallncis  ;  the  toe,  when  restored  to  itn  ptjsition, 
beinjr  for  a  time  kept  fixed  npon  an  under-splint. 

As  these  meth<Ki!?  of  treat enent  are,  Imwevcr,  seldom  sticccssfoL  it  wa* 
I  su^i^ested  by  C.  Hoar  tci  pi^rforni  antiseptic  osteotomy  of  the  metatarsal  bone 
of  the  great  toe  through  the  neck  of  the  bone.  This  operation  has  been  most 
sucoessftilly  performed  by  A.  E*  Barker*  A  small  wedge-8bai>ed  piece  was 
removed  fr<»m  the  inner  ftidc  of  the  metatarsal  lM>ne,  and  by  fmetnring  the 
remainder,  the  toe  was  brought  at  otiee  into  go<»d  position. 

Occasionally  suppnnit ion  I'Xtunds  frum  the  bursa  to  the  mctjitarao-phaIangr*al 
joint,  which  becomes  more  or  less  cxtcnsi^'ely  disorganixcd.  In  elderly  feeble 
patients  this  condition  is  very  serious  as  a  slouching  inflammation  may  be 
set  up  in  the  fo«:»t  which  may  terminat/e  fatally.  If  the  patient'?*  cdUfll;  -  Jt 
of  it,  amput;iti(in  should  \n'  in^rformed,  after  which  tlic  nlcenitiHl  h -•  iui 

metatarFal  bon*'  will  nsiiully  heal  without  difBcnlty.  In  y^nny^er  (i^'rminA  the 
tilt*  may  8ometime«i  Ix*  >«rtve<l  by  excision  of  th*-  unu\,  the  cnlar^d  and  supptr- 
mting  bursa  betnif  rcmovt'd  at  the  same  time 
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DI8SASXB    OF    BHEATHB    OF    TENDONS. 

The  Bynovial  sheath  of  a  tendon  is  liable  to  acute  and  chronic  inflammatory 
conditions  which  in  many  respects  resemble  the  affections  of  the  synovial 
membrane  of  joints.  Certain  cysts  known  as  **  ganglia  "  also  arise  in  connexion 
with  tendon  sheaths.  The  tendons  of  the  hand  are  most  liable  to  these 
affections. 

Acute  Teno-synovitis. — Acute  inflammation  of  the  sheaths  of  tendons  is 
usually  the  result  of  a  strain  or  other  slight  injury.  It  is  especially  apt  to 
occur  in  rheumatic  and  gouty  subjects,  sometimes  without  any  obvious  exciting 
cause.  Acute  teno-synovitis  is  especially  common  in  the  extensor  tendons  at 
the  wrist,  as  the  result  of  strains  or  twists  of  the  hand  ;  it  is  very  common  in 
the  extensor  muscles  of  the  thumb  from  feathering  the  oar  in  rowing.  The 
tendon  of  the  long  head  of  the  biceps  may  be  affected.  In  this  affection  there 
is  swelling  of  a  puffy  character,  with  tenderness  when  the  part  is  pressed  on 
or  moved.  Usually  a  peculiar  fine  crackling  sensation  is  conmiunicated  to  the 
Surji^eon's  hand  when  he  examines  the  affected  part,  caused  by  the  presence  of 
slight  effusion  into  the  inflamed  sheath. 

The  Treatment  consists  in  fixing  the  part  by  the  use  of  a  splint  and  apply- 
ing glycerine  and  belladonna  with  hot  flannel  fomentations.  This  treatment  may 
be  followed  by  the  application  of  gentle  pressure  by  means  of  a  bandage. 
Should  the  condition  tend  to  become  chronic  the  application  of  blisters  or  the 
mercury  and  ammoniacum  plaster  will  be  found  very  useful. 

CiiRONir  Tkno-synovitis. — This  condition,  which  is  often  spoken  of  as 
''  comjjound  ganfjUon^'"  consists  in  a  chronic  effusion  into  the  sheath  of  a  tendon 
without  any  manifest  signs  of  inflammation.  It  is  analogous  to  chronic 
synovitis  of  a  joint.  The  sheath  is  often  thickened  as  well  as  dilated,  and  the 
contained  fluid  is  clear  and  yellowish  in  colour.  In  some  cases  the  sheath 
itself  is  very  vascular,  and  lined  by  a  red,  fringed,  and  velvety  membrane  ;  the 
fluid  may  then  be  dark  and  bloody,  and  conttiin  masses  of  buff'-coloured  fibrin 
or  a  large  number  of  "  melon-seed  bodies,"  like  those  met  with  in  certain  forms 
of  bursa*. 

In  two  cases  Xicaise  has  demonstrated  the  presence  of  tubercle  nodules  in 
the  diseased  synovial  membrane,  and  it  is  now  generally  believed  that,  in  many 
cases  at  least,  this  condition  is  taberculous ;  the  changes  are  strictly  analogous 
to  those  found  in  the  variety  of  tuberculous  joint  disease  known  as  "  tubercu- 
lous hydrops"  (p.  :^4C). 

Tuberculous  infiauimation  of  a  tendon  sheath  may  also  occur  in  a  form 
simihir  to  that  usually  met  with  in  joints.  The  sheath  becomes  distended 
with  pulpy  granulation-tissue  which  may  undergo  caseation  with  the  formation 
of  chronic  abscess. 

Bymptoms. — Chronic  teno-synovitis  is  met  with  chiefly  in  the  palm  of  the 
hand,  but  it  has  l>een  observed  on  the  dorsum,  sole  ©r  inner  side  of  the  foot. 
The  swelling  may  attain  a  considerable  size,  and  then  usually  becomes 
irregular  in  shape,  owing  to  several  sheaths  being  affected.  When  the 
common  sheath  of  the  flexor  tendons  of  the  fingers  is  distended  by  a  chronic 
eirusion,  thi'  swelling  projects  alx)ve  and  below  the  anterior  annular  ligament 
of  the  wrist,  which  forms  a  transveree  groove  on  its  surface.  Chronic  teno- 
synovitis at  the  wrist  may  be  the  first  indication  in  some  cases  of  disease  of 
the  bones  of  the  carpus,  as  the  sheaths  come  into  close  contact  with  the 
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bones.  In  a  ciise  in  University  College  Hospital,  the  **eompoini(J  ganglion  *' 
which  contained  melon-eeod  bodies  was  apparently  cured  by  antiseptic 
drainage.  Some  months  latL*r  caries  of  the  earpns  manifeftted  itself,  neeeiigi- 
tiiting  excision  of  the  wrisUjoint. 

The  fungating  form  of  tuberculous  disease  gives  rise  tu  an  elongated  pulpy 
gwellinij;  in  the  position  of  the  affected  sheath,  followed  by  the  formation  of  a 
chronic  abscess. 

The  Treatment  of  chronic  teno-sjnovitis  aliould  consist  in  the  Jirst  place 
in  perfect  rest  of  the  affected  part,  and  counter-irritation  by  blisters  or  iodine. 
I  have  sometimes  succeeded  in  curing  thi8  disease  at  the  \vri8t  by  the  injeetion 
of  a  small  quantity  of  tincture  of  iodine  through  a  small  opening  in  the  palm. 
The  most  efficient  method,  however,  consists  in  antiseptic  drainaL'c,  a  small 
tube  being  inserted  above  and  l>elow  the  annular  ligament.  If  the  sheath 
contain  melon-seed  bodies  and  is  hned  with  a  pulpy  layer,  or  if  it  is  com- 
pletely filled  with  tuberculous  granulation-tissue,  a  free  incision  most  Wt  made 
into  the  sheath  and  the  disease*!  tissue  removed  by  scraping  and  dissecting, 
[n  the  case  of  the  common  flexor  sheath  at  the  wrist,  this  prwcdure  may 
necessitiite  division  of  the  annular  ligament,  which    should    afterwar^is    be 

I  antured.  After  the  operation  the  hand  must  be  fixed  on  a  splint  vsirli  the 
fingers  slightly  flexed  so  that  any  resulting  adhesions  may  be  bmkeu  down. 

SmPt*E  Gas^jliox. — This  consists  of  a  cyst  varying  in  size  from  a  cherry- 
stone to  a  Wge  m«rV»le,  and  containing  sometimes  a  eleiir  transpartiit  fluid  of 
a  yellowish  coloar,  but  mt»re  commonly  a  pinkish  or  yellowish  gelatinous  sub- 
stance, It  occars  tis  a  smooth,  globular,  ehistic,  and  tense  tumour,  usually 
situated  on  the  back  of  the  wrist,  where  it  forms  a  distinct  round  projection  ; 
it  may  occur  also  on  the  donsom  of  the  foot.  In  both  situations  it  is  often 
distinctly  connected  with  the  sheaths  of  the  extensor  tendons.  As  (he  ganglion 
incR'ases  in  size,  it  often  g!v»*s  rise  to  painful  sensations  in  the  pints  Ijelow  it» 
by  pressing  upon  the  ncighlKMiring  nerves  :  thus,  a  ganglion  at  the  back  of 
the  wrist  often  produces  pain  and  weakness  in  the  hand,  by  compressing  ?«omt' 
of  the  branches  of  the  radial  or  ulnar  nerve  which  are  stretched  over  it. 

fJanglion  is  by  far  the  most  common  of  all  the  tumours  that  «K'Cur  on  tlii: 
hand*  tn  all  ca^es  of  oval  or  rouniled,  smooth,  chu$tic  tuttionr  vm  tlie  liaud  or 
fin'jers,  wliHlier  painfiil  or  not,  ganglion  should  always  be  snspei^ted. 

A  small,  hnrrl,  and  jminCul  ganglion,  varying  in  size  from  a  pin*fi  head  to  a 
cherry-stone,  is  met  with  in  cn^nuexion  with  the  flexor  tendons  of  the  fiugf?rH, 
usnally  on  the  proximal  phalanx.  If  it  interferes  seriously  with  the  use  of  the 
Angers,  it  may  be  dissected  out. 

The  tnode  of  origin  of  a  simple  ganglion  is  very  doubtful.     Tv  ks 

upon  it  as  a  cystic  transfonnation  <if  the  cells  enclo?M_'rl   in  the  ke 

pRieesses  of  the  synovial  membrane  lining  the  sheath  of  the  tendon*  BiUmth 
believes  it  commences  as  a  pouch-like  protrusion  from  the  sheath,  the  m^^k  of 
which  btKJomes  gradually  narrowed  till  at  last  a  sc^pirati^  cyst  is  formnl  lyings 

rOn  the  sheath,  but  not  communicating  with   it.     It   is  often   rm|x^h]e  by 

^  dissection  to  prove  ihixi  a  simple  ganglion  at  the  wrist  has  had  its  origin  in  a 
tendon  sheath,  and  indeed  there  is  ri»asott  to  believe  tliat  in  some  instancea 
the  cyst  has  arisen  in  connexion  with  the  synovial  membrane  of  the  wxiat  o? 
one  of  the  carpal  articulations^  probably  as  a  protrusion  through  tlie  capenlc. 

,  (langlia  are   more  common   in   females  than  males,  and  in  siime  tnstaneeii 

ijitiKftr  to  arise  aAer  a  strain  or  other  slight  injury. 
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Treatment. — When  the  ganglion  is  small,  as  on  the  back  of  the  wrist,  it 
may  commonly  be  got  rid  of  by  being  ruptured  by  forcible  pr^sure  with  the 
thumb,  or  by  a  sharp  blow,  or  by  being  tightly  compressed  by  means  of  a 
coin  wrapped  up  in  lint,  and  firmly  strapped  upon  the  swelling.  If  it  do  not 
disappear  in  this  way,  the  best  plan  is  to  puncture  it  snbcutaneously  by 
means  of  a  valvular  opening,  to  squeeze  out  its  contents,  scarify  the  interior 
of  the  cyst,  and  employ  pressure.  If  the  ganglion  give  rise  to  much  pain  and 
weakness,  and  cannot  be  made  to  disappear  by  the  use  of  the  means  just 
indicated,  it  may  usually  be  very  conveniently  and  safely  obliterated  by  pass- 
ing two  threads  of  carbolised  silk  or  horse  hair  through  it,  di'essing  it  anti- 
septically,  and  leaving  it  in  for  four  or  five  days,  until  sufficient  inflammation 
has  been  induced  for  the  obliteration  of  the  cyst.  Should  these  means  fail,  it 
may  be  dissected  out — a  procedure  which  is  attended  with  some  risk  of 
inflammation  extending  up  the  sheath  of  the  tendon,  unless  perfect  asepsis  is 
maintained.  I  have  on  several  occasions  performed  this  operation,  without 
any  troublesome  consequences  ensuing. 

Cartilaginoas  TnmonrB  are  occasionally  met  with  in  connexion  with  the 
sheaths  of  tendons.  A  specimen  of  this  nature  is  preserved  in  the  Museum  of 
University  College.  It  consists  of  numerous  small  lobules  of  hyaline  cartilage 
enclosed  in  a  fibrous  capsule.  It  was  removed  by  Marcus  Beck  from  the 
palmar  aspect  of  the  index  finger  of  a  young  woman  ;  the  tumour  was  firmly 
adherent  to  the  sheath  of  the  tendons,  which  was  not  opened,  however,  during 
the  operation. 

DI8SABSS    OF    MUSGUBB. 

The  voluntary  muscles  are  not  often  the  seat  of  primary  disease  of  any  kind. 
Patty  Degeneration  of  muscle,  as  met  with  in  surgical  practice,  is  usually 
the  result  of  want  of  use.  In  such  cases,  the  muscular  fibres  are  merely 
atrophied,  and  the  fat,  which  resembles  normal  adipose  tissue,  is  accumulated 
between  them.  Such  a  condition  is  recovered  from  if  the  cause  of  the  want  of 
use  be  removed.  True  fatty  degeneration,  in  which  the  protoplasm  of  the 
muscular  fi})res  undergoes  conversion  into  fat-granules,  is  not  common  in  the 
voluntary  muscles,  ex('ei)t  as  a  result  of  complete  separation  from  a  healthy 
nerve  centre.  Inflammatory  Affections  are  usually  secondary,  the  muscle 
being  im[)licated  by  extension  from  surrounding  parts.  Diffuse  inflammation 
of  the  voluntary  muscles  with  disseminated  abscesses  has  been  observed  in 
pyaemia.  Abscesses,  as  we  have  already  seen  in  psoas  abscess,  may  enter  the 
sheaths  of  muscles  and  cause  considerable  destruction  of  tissue.  ^'  Sheumatic 
inflammation  ^'  of  muscles  is  met  with  as  lumbago,  intercostal  rheumatism, 
&c.,  but  of  the  exact  nature  of  the  process  we  know  little. 

Myositis  Ossificans  is  a  rare  affection  characterized  by  a  gradual  and 
progressive  development  of  bone  in  the  muscles.  A  skeleton  from  a  case  of 
this  disease  is  preserved  in  the  Museum  of  the  College  of  Surgeons,  whilst 
amoivgst  recorded  cases  may  be  mentioned  those  of  Caesar  Hawkins,  Helferioh, 
Godlee,  Lendon  of  Adelaide,  and  Sympson  of  Lincoln.  The  ossification  occurs 
in  the  connective  tissue  between  the  muscle  fibres,  which  undergo  atrophy. 
Myositis  ossificans  is  a  disease  of  early  life  ;  according  to  Stonham  commencing 
often  between  two  and  three  years,  and  in  the  majority  of  cases  before  fifteen. 
There  is,  however,  no  evidence  of  heredity  in  the  recorded  cases.    The  disease 
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occut^  chiefly  in  malcs^  and  there  is  some  reason  for  thinking  that  it  is 
rlieiiruatic  in  nature.  The  mu&clcs  chiefly  alfeoted  are  the  ktis^imns  dorsi, 
trapezius,  and  rhomboids.  These  become  converted  into  flat  bony  slieeU,  and 
the  disease  slowly  extends  to  the  neck  luuscles,  the  shoulder  muaclea  and 
pectorals.  The  upper  hmbs  are  more  extensively  affected  than  the  lower*  In 
Ronie  cases  the  tendency  to  bone  formation  has  Iseen  further  shown  by  ossifica- 
tion of  ligaments  and  the  ibrnmtion  ui  exostoses  on  tlie  l>nries,  Tlie  al>dominttl 
muscles  and  the  diaphra^^m  usually  es^cape.  The  general  health  is  unaftectcd, 
and  the  patient  may  live  for  many  years,  becoming  gradually  more  and  more 
crippled  by  the  fixation  of  tlie  limbs,  and  dying  eventually  from  interference 
with  the  breathing  and  rcBulling  chest  comj>lications,  or  flora  the  eflecta  of 
extensive  bed-sores.     No  tix^atment  is  of  any  avail. 

AlthoDgh  the  widespread  ossification  of  muscles  above  described  is  very 
rare,  small  bony  deposits  are  not  very  un frequently  met  with  in  muscles  or 
their  tendons  as  the  result  of  repeated  injury.  As  examples  of  this  may  be 
mentioned  the  **  rider's  bone,"  which  forms  in  the  itp[>er  part  of  the  adducior 
muscles  of  the  thigh,  and  i\w  '*  drill  bone**  of  the  old  Prnssian  soldiL-ra,  which 
formed  in  the  lower  pjirt  of  the  deltoid  from  refjcated  sharp  blows  in  musket 
exercise. 

Sjplulitic  Diseaae  of  Muscles  has  already  been  described  (Vol.  I.^ 
p,  1 1  tU )-  It  occurs  as  diffuse  sclerosis  of  tlie  muscle  or  »s  gunimata.  G  ummata 
ha%"e  been  met  with  in  the  triceps,  vastus  externus,  sterno-mastoid,  gastro- 
cnemios,  and  many  other  muscles,  but  especially  in  those  of  the  tongue.  They 
grow  slowly,  infiltrate  surrounding  parts,  and  soften  if  not  relieved  by  treitt- 
ment.  They  are  not  uofre^juently  multiple.  They  are  accompanied  by  aching 
pain^  and  stiffness  of  the  aflected  muscle.  They  derive  their  importance 
chiefly  from  their  resemblance  to  some  of  the  tumours  to  be  in  'ly 
descnbed,  which  haa  occasionaily  led  to  their  being  cut  out.     The  u  s  \% 

effected  by  the  history  of  syphilis,  the  slow  growth  and  hardness  of  the  tumour, 
its  subsequent  sofleuing,  and  the  pain  at  night.  They  disa|i|x-ar  or  diminish 
rapidly  under  iodide  of  p<jtaBsium. 

Tumours  of  Muscle.— Primary  tumours  of  muscle  are  not  t-cmmon. 
The  growths  met  with  are  the  various  forms  of  sai'coma,  sometimes  containing 
much  fibrous  tissue  (fibn>sartx)ma),  sometimes  soft  (round-celled  or  spindle- 
celled  sarcoma),  chondromata,  myxomata,  fibromata,  nue\oid  growllui,  and 
parasitic  cysts.  Primary  carcinoma  of  muscle  never  occurs*  Teevan  colkttod 
with  much  industry  the  pnrticulai-s  of  t»2  cases  of  tumours  of  mus<'les  of 
all  kinds  ;  about  one-third  of  thtse  were  soft  saiTomat-a,  lii  were  described  aa 
fibrous,  H  cystic,  o  hydatid,  and  .'j  naavoid.  Malignant  sarcomata  are  miist 
common,  ac<:ording  to  my  ex[^>erience,  in  the  lower  limb.  Wlicn  the  upper 
limbs  are  affected,  the  muscles  that  have,  act'ordiug  to  Teevmi,  Ijcen  mo«t 
frequently  attacked  are  the  pectorahs  major,  deltuid,  and  bleep*.  The  musokii 
of  the  trunk  and  ntck  are  seldom  diseased,  with  the  exception  of  the  rcotaa 
abdominis,  which  appears  to  he  very  liable  to  tumours. 

By  fur  the  most  common  jkarasitic  cryst  fuund  in  muscle  is  the  ordinary 
hydatid,  of  whicli  three  cas^^s  are  reconled  below.  The  cjsticcrcus  celhiloaK, 
or  hydatid  form  of  the  tjcnia  solinm,  has  oce^-        "  met  with,  and  forma 

a  small  transparent  bladder  situated  niiKng  *  res.     A  spcim^xi  of 

this  nature,  which  was  examined  l»y  Cobboid,  ta  pn^served  in  the  Mtiseutn 
of  rnivcrsity  College.     Iiastly,  the  muscles  are  ticcasinmtlly  itifi^^i^il  lu-  rite 
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trichina  spiralis,  the  embryos  of  which  become  encysted  in  the  interior  of  the 
mnscle  fibres.  The  cyste.  which  appear  aa  minute  white  oTal  spots*  were  first 
discovered  by  Paget  in  1834.  The  muscles  chiefly  afflicted  are  the  diaphragm, 
the  intercostaU,  and  those  uf  the  neck  and  larynx. 

Of  twelve  cctasecutive  cases  that  I  have  bad  under  my  care  in  which  tumoois 
of  different  kiuds  developed  primarily  in  mnscular  tissue,  the  follow  in  j^  are  the 
particulars.  The  first  case  was  that  of  a  woman  about  48  years  of  age,  in 
whom  a  fibn^-cystic  tumour,  as  lar^^e  as  a  cocoa-nut,  developed  in  connexion 
with  the  tensor  Tagimie  femori^,  formiug  a  lai'ge  ma^s,  which  1  easily  dis* 
sec  ted  out.    The  second  case  was  that  of  a  lad  about  18,  in  whom  a  thick- 


Hie.  «1«.— Flbr^HSwooiDi  of  the  SnrtiJ»lii*  Sf  uicIp. 


Fl(.  f  17.— Biftek  View  of  Tumoitr,  nhowtng  flartortoA 
MiucW. 


rig.  irU.— Frijnt  Vieir  of  Tumour,  loir]  open 
and  sliowin^  ^Artoriui,  \, 


rvalied  cystic  tumour,  na  lurjua*  as  a  ftctal  head,  and  containing  cleur  fluid, 
lilt!Vuloped  in  the  substanoi:;  of  tiic  adductor  brevis,  from  which  it  was  dissected 
out  with  no  little  difficulty,  and  with  a  fattil  result.  The  third  ca^e  was  that 
of  a  man  from  whom  the  accompany iog  drawings  are  taken  (Figs.  (110,  (j]7, 
618),  in  whom  a  fibro-sarcoma  developed  in  the  gubBtance  of  the  sartorius 
innscie  of  the  left  thigh,  in  consequence  of  a  strain.  After  growing  slowly  for 
B^MiUt  «tix  yean*,  it  had  attained  the  size  of  a  child's  head,  when  I  removed  it, 
t<>gt*fher  with  »even  or  eight  inches  of  the  muscle  from  the  inside  of  the  sheath 
\a{  whicli  it  had  originated.  The  ftheath  of  the  femoral  vessels,  which  was 
cx|K>eed  for  a  considerahle  extent,  was  unafiected  by  the  disease^  Recurrence 
^took  place  in  leas  than  twelve  months  in  the  cicatrix,  and  when  the  secondary 
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tumour  had  attained  the  size  of  an  uetrich's  egg,  it  was  removed,  the  patient 
making  a  good  recovery  ;  but  the  dtseasc  again  rctiiTDed,  and  cvetitually  imivi'd 
fatal.  The  fourth  ea^e  was  that  of  a  mauaged  about  40,  in  the  sole  of  whose 
foot  a  cystic  tumour,  about  as  large  as  a  gooso^s  egg,  develof)ed  from  the  flexor 
hrevis  digitonim.  This  was  carefully  dissc'cted  out  i  but  iu  a  few  months  tho 
patieut  returued,  with  a  solid,  elastic,  rapidly  growing  tumour,  evidently  a 
sarcoma,  developed  in  the  cicatrix  (Fig.  <il*J).  The  foot  was  amputated*  aud 
ou  section  the  mass  proved  to  be  a  soft  sarcoma,  and  to  hare  developed  from 
the  muscular  structure  jitat  named  (  Fig*  <i2*»). 

In  three  cases  the  tumuuiii^  were  hydatid.     In  uue  patient,  a  young  wonian^ 
the  disease  was  seated  iu  the  deltoiil  ;  in  another,  a  medical  man,  about  aU 


M^,  819.— aweoitivUmA  Tumour  iu  t^^A* 


Hr«>tioii  uf  foQl^  •liovlAj  iitunnon  of  TttinQitirt 


years  of  age,  in  the  outer  edge  of  the  latissimus  dorsi ;  nm\  the  third  iu  a  gentle* 
uan  about  fJo  years  old,  in  the  biceps.  In  each  of  thesi'  casc-8,  the  tumour  ^aftj 
latxT^sfully  exciscil. 
In  the  eighth  ct»«<'  the  tumour  was  a  chondroma  in  the  tibialis  anticus. 
have  seen  two  other  cases  of  chondroma  in  muscleH  :  r>ne  situated  in  the 
vastus  extemus  of  the  thigh  ;  the  other  in  connexion  with  the  jicctorai  muscle. 
The  ninth  case  was  a  sarcoma  of  the  rectus  femoris  in  a  man  aged  21,  which  I 
excinied  ;  the  tenth,  a  lualiginint  growth  in  the  anterior  abdominal  wall  iu  an 
cider'  Minn  ;  the  elfveiillj,  a  »oft  sarcoma  ^f  the  muficbs  of  the  calf  in 

a  miti  I  lady,  for  which  amputation   w»s  practised;  and  the  twelfth,  a 

aurcoma  of  the  forearm  in  a  lad* 

Tumours  tleveloping  primarily  iu  the  intcnnusimlar  areolar  planes  are  of 
common  f*c<'urrence  ;  hut  thi^se  are  very  different  from*  and  must  not  be  con- 
founded  with,  true  tumours  of  muscle. 
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The  Treatment  of  these  various  muscular  tumoure  must  be  considered  on 
ordinary  surgical  principles.  When  of  an  innocent  character,  as  cystic  or 
hydatid,  fibrous,  naevoid,  or  cartilaginous,  they  may  be  dissected  out  from 
the  muscular  tissue  amongst  which  they  lie,  and  no  fear  of  recurrence  need  be 
entertained. 

Wlien  they  are  malignant,  amputation  of  the  limb,  if  the  tumour  be  favour- 
ably situated  for  such  an  operation,  is  generally  the  only  resource  :  partial 
operations  are  usually  worse  than  useless,  as  they  are  followed  by  a  speedy 
recurrence.  Teevan  made  the  ingenious  suggestion  of  applying  to  malignant 
tumours  of  muscle  the  same  rule  of  practice  that  guides  us  in  operations 
on  bones  similarly  affected  ;  viz.,  to  remove  the  whole  of  the  organ  that  is  the 
seat  of  disease,  excising  the  entire  muscle  from  its  origin  to  its  insertion,  and 
thus  eliminating  from  the  system  the  whole  of  the  disease,  which  will  be  con- 
fined within  its  sheath — a  structure  that  for  a  long  time  resists  the  outward 
pressure  of  a  new  growth.  The  suggestion  is  founded  on  correct  pathological 
principles :  the  only  objection  to  it  is  the  difficulty  of  applying  it  in  actual 
practice — there  being  few  muscles  so  situated  that  they  can  with  safety  be 
completely  extirpated. 
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Z^TXRAIi   OURVATURS   OF  THB    BPINll.    BOOIiIOBIB. 

The  normal  erect  position  of  the  spinal  column,  and  the  various  curves 
which  it  presents,  are  maintained  by  the  close  manner  in  which  its  separate 
elements  are  knit  together  by  ligamentous  and  muscular  structures,  and  by 
the  way  in  which,  when  thus  bound  together  as  a  whole,  it  is  supported  on 
each  side  by  the  strong  mass  of  the  erector  spinae  and  its  prolongations.  The 
abnormal  curvatures  of  which  the  spine  may  be  the  seat  are  either  lateral  or 
antero-posterior  in  their  direction,  and  the  complicated  character  of  the 
curves  receives  its  explanation  from  the  fact  that  when  an  antero-posterior 
or  lateral  deviation  occurs  in  any  situation,  secondary  deviations  are  produced 


Fig.  621.-  Oouhli' 
LatAnl  Curv*'. 


Lateral  Curve. 


in  other  regions  in  order  that  the  erect  position  of  the  spine  as  a  whole  may 
be  maintained. 

Lateral  curvature,  with  which  we  are  here  chiefly  concerned,  is  often  spoken 
of  as  Booliosui  (Figs.  02 1  and  022).  In  some  rare  cases,  however,  inde- 
pendently of  disease  of  tlie  vertebrae,  the  lower  portion  of  the  cervical  or  the 
upper  dorsal  region  projects  backwards  in  an  arched  manner,  constituting 
the  condition  termed  Xyphosis  (Fi«;.  (123) ;  and  in  other  cases,  of  still  less 
frequent  occurrence,  there  may  be  incurvation  of  the  spine  in  the  dorso- 
lumbar  region,  giving  rise  to  Lordosis  (Fig.  624).  Although  lordosis  is  raix: 
as  a  primary  deviation  of  the  spine,  it  is  a  frequent  result  of  the  tilting  for- 
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wards  of  the  pelvis,  which  so  frequently  occurs  in  cases  of  flexion  of  the 
hip- joint  from  disease  (see  p.  417). 

Lateral  Curvature  of  the  Spine  may  conveniently  be  divided  into 
two  classes — first,  those  cases  in  which  the  deformity  is  the  primary  condition ; 
and  secondly,  those  in  which  the  deformity  is  secondary  to,  or  symptomatic  of, 
some  other  affection. 

Primary  Lateral  Curvature  commences  most  commonly  at  an  early 
period  of  life,  usually  between  the  ages  of  twelve  and  eighteen — seldom  before 
the  one,  and  not  very  commonly  after  the  other.  It  is  occasionally  met  with 
in  rickety  children.  Girls  are  much  more  frequently  affected  than  boys. 
The  onset  of  the  deformity  is  especially  frequent  about  the  age  of  puberty  ;  at 
a  time  of  life  when  the  tonicity  of  the  muscular  system  not  unfrequently 
becomes  lessened  by  the  occurrence  of  anaemia  and  those  states  of  impaired 
health  that  so  frequently  attend  the  establishment  of  the  uterine  function  ; 
and  before  the  osseous  structures  of  the  body  are  fully  developed.  At  this 
period  of  life,  also,  it  frequently  happens  that  the  spine  becomes  rather 
suddenly  elongated  by  a  rapid  increase  in  growth  ;  or  that  it  becomes  over- 
weighted by  the  body  developing,  and  the  shoulders  and  bust  becomin«^ 
unduly  stout  and  expanded.  A  tendency  to  deviation  of  the  spine  is  extremely 
common  about  this  age,  and  if  this  tendency  be  increased  by  injurious  habits, 
amongst  which  are  all  one-sided  postures  in  which  the  body  is  twisted,  as  in 
playing  certain  games,  some  musical  instruments,  or  in  leaning  over  a  table 
in  drawing  and  writing,  it  may  rapidly  increase  until  it  assumes  the  true 
characters  of  lateral  curvature.  Associated  with  the  deviation  of  the  spine, 
flat-foot  and  knock-knee  are  not  uncommonly  met  with.  Lateral  curvature 
is  common  also  in  young  women  of  a  short  and  thick  build,  in  whom  the  bust 
and  shoulders  become  largely  and  early  developed.  In  them  too  great  a 
weight  is  thrown  on  the  spine  before  its  osseous  and  ligamentous  structures 
are  sufficiently  developed  and  solidified  to  enable  it  to  support  this  burden. 
Amongst  the  more  common  predisposing  causes  must  undoubtedly  be  reckoned 
the  sedentary  occupations  and  enervating  habits  commonly  encouraged  in 
girls  in  the  wealthier  ranks  of  life,  which,  by  preventing  due  muscular  develop- 
ment, at  the  same  time  that  they  induce  a  general  loss  of  tone  in  the  system, 
may  directly  occasion  the  disease.  In  growing  lads,  lateral  curvature  may  be 
produced  l)y  a  habitually  maintained  faulty  position,  as  in  sitting  too  long  ut 
the  desk,  or  in  following  certain  occupations.  The  deformity  is  undoubtedly 
due  in  many  cases  to  the  habitual  carrying  of  heavy  weights  by  growing  girls 
with  weak  spines.  An  ine(|uality  in  the  focal  length  of  the  two  eyes  is  a 
common  cause  of  spinal  curvature,  the  patient  habitually  twisting  the  body 
forward  on  the  side  of  the  defective  eye,  so  as  to  endeavour  to  accommodate 
the  vision  of  it  to  that  of  the  stronger  one.  That  the  real  cause  of  lateral 
curvature  of  the  spine  is  to  be  found  in  faulty  habits  of  life,  and  not  in  sex, 
is  evidenced  by  the  rarity  of  the  affection  amongst  girls  of  the  labouring 
class,  as  compared  with  its  frequency  amongst  those  of  the  wealthier  orders  of 
society. 

The  causes  of  the  antero-poaterior  curves  are  usually  to  be  found  in  some 
faulty  habits  of  the  patient :  either  giving  rise  to  an  habitual  stoop,  and  thus 
causing  kyphosis,  or  throwing  too  great  a  weight  on  the  loins,  and  thus 
giving  rise  to  lordosis.  Myopia  and  other  impairments  of  vision  causing  the 
person  so  affected  to  stoop,  in  order  to  bring  the  page  nearer  the  eye  in 
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reading,  is  a  common  muse  of  ronnd  Bhoiildere,  and  in  more  extreme  degree?, 
uf  kypliosig. 

SfecliAiiifliii  and  F&tkology. — The;  proper  tension  of  the  ligaments  and 
nniflcles  oi'  the  spinal  cofunjins  is  necessary  for  it  to  maintain  the  weight  of  the 
upper  part  of  the  body.  If  from  any  of  the  above  ciiusea  these  struettires  are 
weak,  und  the  spine  is  habitual ty  held  in  a  faulty  jjositron,  a  gradually  in* 
creasing  curvature  will  develop.  The  direction  of  the  deviation  is  often  an 
exaggeration  of  the  normal  curves  :  thus  in  hyphmm  the  excurvation  take^  place 
in  the  lower  cervical  and  upper  dorsal  regions,  which  are  naturally  prominent; 
and^  in  hnl/ms,  the  incuiTation  is  most  mairkefl  in  the  lumbar  region.  In 
fafrral  curraiure,  tlie  most  marked  deformity  is  in  the  dorsal  region,  where  the 
COQTexity  is  usually  directed  to  the  right,  and  is  indeed  an  exa^i^^eratiou  of 

the  slight  inclination  of  the  spine  in  the  same 
direction  which  is  so  frequently  present,  A  second. 
ur  compensating,  rurve  occurs  in  the  hrm bar  region, 
and  takes  a  direction  oppoRite  to  that  in  the  dorsal 
region  (Fig,  G21).  In  some  instances  there  is  a 
quadruple  curve  (Fig.  ii22). 

At  the  same  time  that  these  lateral  curv^es  take 
place,  there  is  a  tendency  to  rotation  of  the 
vertebras  in  such  a  way  that  the  body  of  each 
vertebra  is  dii-ected  towai'ds  the  convexity  of  the 
cune,  and  the  spinous  process  towards  the  con- 
cavity. Thus  in  most  cases  the  bi»dy  of  a  dorsal 
vertebra  Iwiks  forwards  and  to  the  right*  and  the 
spinous  process  backwards  and  tt)  the  left  ( Fig.  625). 
This  rotation  is  of  much  importance,  as  we  slmll 
see,  in  tlie  pro<luctiou  of  the  peculiar  deformity  of 
the  chest  which  oscurs  in  cases  of  lateral 
curvature. 

Many  explanations  have  been  suggested  for  the 
movement  of  rotation,  but  in  lateral  curvature 
produced  in  the  way  aViove  described  it  seems 
probable  tliat  the  rotation  is  due  to  the  fact  that 
the  Ixidies  of  the  vertebra  are  more  free  to  move 
than  the  posterior  arches,  which  are  huund  firmly 
tcfgether  by  muscles  and  ligaments.  Thus,  when 
lateral  curvatui^e  occurs,  the  bodies  undergo  dit- 
placement  more  readily  than  the  arches,  and  rotation  in  the  direction 
above  indicated  is  the  result. 

Arbuthnot  Laue,  who  ha^  paid  much  attention  to  this  subject,  has  shown 
how  lateral  curvature  may  result  from  the  constant  assumption  of  jxisitioos  of 
rest  in  standing.  Supposing  a  feeble  sul»jei^t  to  sttuid  habitually  with  the 
weight  thr*>wn  on  tlie  right  lower  limb,  the  pelvis  will  be  tilt<^d  so  thai  the 
uppiT  surface  of  the  sacrum  is  directed  somewhat  to  the  left.  A  lumbar  curve 
is  thus  pnxluced  haviug  its  convexity  in  the  same  direction,  and  a  compen- 
Silting  curve  with  its  convexity  to  the  right  futins  in  the  dorsal  riij^^ion.  In 
an  erect  column  each  vertebra  isciipable  of  rotation  around  an  antcro-postorior 
or  a  transverse  axis,  but  in  lateral  curvature  n>tation  takes  place  around  an 
obliqiie  axis  directed  forwards^  outwards  and  downwards.     This  is  readily 
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accounted  for  by  the  oblique  position  assumed  by  the  sacral  facet  when  the 
weight  of  the  body  is  thrown  unequally  on  the  two  lower  extremities. 

In  the  earlier  stages  of  lateral  curvature  the  bones  are  not  altered  but  the 
intervertebral  discs  are  compressed  on  the  concave  side  of  the  curve.  Soon, 
however,  a  gradual  alteration  takes  place  in  the  bones  themselves,  the  bodies 
of  which  assume  a  more  or  less  pronounced  wedged  shape,  the  broader  end  of 
the  wedge  corresponding  to  the  convexity  and  the  narrower  end  to  the 
concavity  of  the  curvature.  In  advanced  cases  bony  lips  are  found  along  the 
borders  of  the  bodies  in  the  position^  of  greatest  compression,  and  these  may 
increase  in  size  until,  by  their  union  with  those  of  adjacent  vertebrae,  they 
form  strong  buttresses  passing  from  one  bone  to  another.  Too  much 
importance  cannot  be  attached  to  these  secondary  bony  deformities,  for  the 
object  of  treatment  must  be  to  cure  the  curvature  before  it  is  rendered 
permanent  by  their  occurrence. 

In  the  true  form  of  rickety  lateral  curvature  which  occasionally  occurs 
in  young  children,  the  most  important  element  is  an  unequal  growth  of 
the  bodies  of  the  vertebrae  on  the  two  sides.  This  occurs  as  soon  as  the 
shghtest  amount  of  lateral  curvature  is  main- 
tained by  faulty  positions.  The  weight  of  the 
upper  part  of  the  body  is  transmitted  chiefly 
through  those  portions  of  the  vertebral  bodies 
which  form  the  concavity  of  any  existing  curve. 
In  the  areas  of  maximum  pressure  the  growth 
of  the  rickety  bone  is  readily  interfered  with 
and  thus  the  curve  is  constantly  exaggerated 
by  deficient  bone  growth  on  the  concave  side 
as  compared  with  that  on  the  convex  side. 

Signs  of  lateral  Curvature.— The  signs 
of  this  affection,  when  it  is  well  marked,  are 
obvious.  In  the  majority  of  cases  the  dorsal 
curvature  is  convex  to  the  right  side  and  the 
lumbar  curvature  to  the  left.  The  amount  of 
the  deviation  becomes  more  apparent  if  the 
position  of  the  tip  of  each  spinous  process  is 
marked  on  the  skin  with  ink.  It  must,  how- 
ever, be  remembered  that,  on  account  of  the 
rotation  of  the  vertebrae,  the  curve  thus  pro- 
duced is  much  lesH  marked  than  one  which 
would  be  formed  by  a  line  drawn  through  the 
centres  of  the  bodies.  This  rotation  of  tlic  vertebrae  produces  a  very 
characteristic  deformity  of  the  chest.  Thus  the  ribs  on  the  right  side  are 
thrown  backwards  and  become  unusually  curved  in  their  posterior  parts  ;  and 
as  a  necessary  result  of  this  the  right  scapula  becomes  unduly  prominent,  so 
that  often  the  first  symptom  of  lateral  curvature  which  attracts  attention  is 
the  *'  p^owing-out  "  of  the  right  shoulder.  For  the  same  reason  the  left  ribs 
are  sunk  and  depressed  behind,  whilst  they  project  in  front,  throwing  the 
sternum  over  to  the  right  of  the  middle  line  and  causing  projection  forwards 
of  the  left  breast.  The  intercostal  spaces  are  widened  on  the  right  side,  whilst 
on  the  left  side  the  ribs  are  crowded  together. 

When,  as  is  usual,  the  lumbar  curve  is  directed  to  the  left,  the  pelvis 
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becomes  tilted  downwards  on  the  loffc  fiide  ;  the  left  loin  is  prominent  nnd 
cimvex,  while  the  right  is  hollow,  and  the  right  iliac  crest  ia  moix;  prominent 
than  the  left. 

Very  commonly  there  ia  a  good  deal  of  neuralgic  tenderness  about   thu 
spine,  constituting  the  ordinary  irritable  or  hysterical  spine,  and  at  this  early 
'  fita^e  there  may  be  autemia  and  8vmpt<jni8  of  impaired  nutrition. 

In  the  more  advanced  stages,  general  debility,  emaciation,  and  pallor  coroe 
on  ;  the  maUniitrition  of  the  body,  which  wa5  thr  primary  cause  of  the 
curvature,  being  increased  by  the  compression  to  which  the  thoracic  and 
abdominal  organs  are  subjected. 

Dnring  the  early  period  of  the  case,  the  spine  preserves  its  flexibility  :  and 

whilst  the  curve  is  still  recent,  and  the  patient  young,  if  the  weight  of  the 

head  and  shoulders  be  taken  ofl',  it  will  at  once  resume  its  straight  direction- 

Thus,  if  thL'  patient  be  lifted  ofl"  the  ground  by  raising  her  up  with  the 

handi*  under  the  axillae,  or  if  she  be  laid  down  on  her  fac^e  on  a  fiat  couch,  the 

back  will  fall  into  a  straight  position,  or  may  readily  be  made  to  do  so  by 

F  slight  traction.     After  the  affection  has  existed  for  some  time,  or  if  the 

patient  have  passed  that  a^e  at  which  consolidation  of  the  bone-s  and  ligaments 

is  completiid,  the  distortion  will  continue  permanently*  in  whatever  ]:>oftition 

she  may  l>e  placed-     This  is  not  only  owing  to  the  deformity  of  the  spine, 

but  to  the  ribs,  and  the  ligamentous  and  muscular  structures  genendly  uf  t\m 

trunk,  having  become  distorted,  shortent-d,  and  fixed  in  their  abnormal  position. 

Treatment. — The  treatmt^nt  of  lateral  curvature  of  the  spine  should  be 

conducted  on  rational  principles ;  and,  when  divested  of  the  mystery  with 

u'hich  some  interested  specialists  have  sun^ounded  it,  becomes  simple  enough. 

There  are  three  principles  of  treatment  that  retjuire  to  be  carried  out  in  tlicsc 

I  eases.     The  first  is  the  improvement  of  the  general  health,— unless  this  be 

'  effected,  nothing  can  be  done  ;  the  second  is,  to  strengthen  the  muscles  of  the 

spine  ;  and  the  third,  to  avoid  all  faulty  attitudes  of  rest  by  which  the  curved 

jM>8ition  ^A'  the  spine  is  maintained. 

The  administration  of  some  of  the  milder  preparations  of  iron^  with  a  oooree 

of  aloetics  for  the  regulation  of  the  uterine  function,  is  of  great  moment  ;  at 

the  same  time,  a  nourishing  diet  of  animal  food  should  l>e  allowed,  and  tlie 

patient  encouraged  to  take  exercise  in  the  open  air.     By  these  means  the 

nutrition  of  the  systcrri  will  Im?  improved*  and  the  tone  of  rhe  mus(jles  restored. 

The  gr«:i4test  attention  must  l>e  paid  to  the  position  which  the  patient  assumeti 

when  sitting.     She  must  sit  t|uite  sf[uarely  at  the  table  and  should  writ€  or 

draw  upon  a  sloping  desk  so  that  the  tendency  to  lean  forward  is  corrected. 

The  chair  should  have   a  high  back  which  slopes  slightly  beokwarda,  and 

Hgninst  this  the  iwitient's  sliouldera  must  rest.     Should  there  Iks  any  error  in 

I  tbo  scoommodativc  power  of  the  eyes,  this  must  be  cor^'C'^Ml  by  the  use  of 

i|iraper  gkesea.     If  the  girl  rides,  ahe  should  learn  to  sit  n  v  on  the  ofl^ 

>  imd  near  aides.    Standing  still  must  be  avoided,  and  thu  i  [particularly 

cautioned  against  lolling  about  with  the  weight  of  the  body  resting  more  on 

one  teg  than  the  other.    The  patient  sboQld  sleep  on  a  firm  msttress,  with  the 

tliesdon  a  low  pillow. 

Amongst  the  must  vidiiAble  means  of  strengthening  the  spinal  muscles  sre 
douching  and  massage  snd  the  regular  performance  of  suitable  exerciaes. 
The  back  should  be  well  douched  with  cold  or  tepid  salt  water  every  morning 
and  evening,  and  the  muscles  methodically  rubbed  from  top  to  bottom,  either 
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with  the  naked  hand,  or  with  a  slightly  Btimalating  embrocation.  At  the 
same  time,  if  the  patient's  strength  will  permit  it,  the  use  of  the  hand-swing 
may  be  allowed.  A  simple  plan  consists  in  hanging  a  cross-bar  from  two 
hooks  in  the  top  of  a  doorway  at  such  a  height  that  the  patient  can  jnst 
reach  it  by  raising  herself  on  her  toes.  Whilst  the  spine  is  extended  in  this 
way  the  douching  and  massage  may  be  practised. 

Bernard  Roth,  who  has  paid  particular  attention  to  the  treatment  of  lateral 
curvature  by  the  employment  of  regular  muscular  exercises,  has  formulated  a 
series  which  will  be  found  most  valuable.  Without  describing  each  exercise 
in  detail,  it  may  be  useful  to  indicate  some  of  the  chief  ones.  Whilst  the  patient 
lies  flat  on  the  back  four  slow  deep  inspirations  are  taken,  with  the  arms  by  the 
side  and  afterwards  extended  over  the  head  ;  rotation  and  lateral  flexion  of 
the  head  are  then  slowly  repeated  four  times  ;  circumduction  of  both  shoulders 
with  the  elbows  extended,  and  then  of  each  hip  separately,  is  next  performed 
ten  or  twelve  times.  The  circumduction  of  the  hips  is  also  practised  while 
the  patient  lies  in  the  prone  position.  Another  exercise  consists  in  the  patient 
lying  prone  on  a  flat  table  with  the  head  and  shoulders  projecting  over  the 
end  and  slowly  flexing  and  extending  the  spine.  No  exercises  must  be  suffi- 
ciently prolonged  to  cause  actual  fatigue,  and  after  them  the  patient  should 
rest  awhile  on  a  couch  or  chair.  Roth  has  insisted  upon  the  importance  of 
ascertaining  in  what  position  the  deformity  of  the  spine  is  best  relieved — as 
by  extending  one  arm  above  the  head  and  holding  the  other  at  right  angles 
with  the  trunk — and  making  the  daily  assumption  of  this  position  for  a  variable 
time  part  of  the  treatment. 

The  recumbent  position  in  the  treatment  of  lateral  curvatui*e  of  the 
spine,  though  a  valuable  means  as  an 
adjunct  to  other  measures,  has  been 
greatly  abused.  In  some  cases  of  great 
weakness  the  patient  must  be  kept 
lying  during  the  greater  part  of  the 
day,  but  in  the  majority  of  cases  pro- 
longed rest  on  the  back  is  harmful  by 
increasing  the  muscular  weakness,  and 
should  only  be  prescribed  for  resting 
the  patient  after  walking  or  the  per- 
formance of  muscular  exercises. 

Mechanical  contrivances  of  all 
kinds  should,  as  far  as  possible,  be 
avoided.  Great  evil  may  be  occasioned 
and  the  deformity  increased  by  the 
unnecessary  employment  of  cumber- 
some machinery.  The  heavy  apparatus 
that  is  often  applied  to  growing  girls 
overpowers  and  compresses,  rather  than 
8up[K»rts  and  directs,  the  imperfectly 
developed  and  still  yielding  skeleton.  By  the  use  of  complicated  machines  the 
muscles  of  the  back  become  weakened  and  atrophied  from  disuse ;  the  pelvis 
is  compressed  and  contracted  ;  and  those  very  evils  are  produced  by  the 
mechanician  which  it  is  the  object  of  the  Surgeon  to  avert  or  correct. 

In  some  long-standing  and  severe  cases  however,  in  which  the  deformity 
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has  become  permanent,  the  patient  may  derive  great  comfort  from  the  use  of 
the  apparatus  n'presented  iu  Fig,  G27*  This  takes  its  basis  of  support  from 
a  strong  well-fittiug  pelvic  band  to  which  the  weijiht  of  the  upper  part  of  tlie 
body  is  transmitted  by  hiteral  crutches. 

Havre's  plaster  jacket  has  been  used  for  lateral  curvature,  but  is  now 
generally  condemned,  as  it  prevents  movement  completely,  and  thus  increases 
the  weakness  of  the  muscles.  A  poro-piastic  jacket,  however,  which  can  be 
removed  for  washing,  rubbing  and  exercise  may  with  advantage  be  used  in  the 
place  of  more  costly  and  complicatt'd  apparatus. 

In  cases  of  posterior  excurvation  or  posterior  incurv^atiou  of  the  spine,  which 
we  hare  seen  occasionally  results  from  causes  similar  to  those  which  produc».^ 
lateml  curvature,  the  trtuitment  must  l)e  carried  out  on  the  same  Imes  jis  tho**e 
above  described,  and  all  varieties  of  mechanical  support  should  as  far  u^ 
possible  be  avoidetL 

Secondary  lateral  curvatttre  is  met  with  chiefly  in  cases  of  contraction 
of  ou«^  side  uf  the  chest  followin^r  empyema,  and  is  a  not  unfrequent  result  of 
any  condition  which  causes  iucjuahty  in  the  length  of  the  lower  extremities* 
When  the  curvature  results  from  the  former  condition,  the  spine  is  curved 
laterally  so  that  its  concavity  is  directed  towards  the  contracted  side  of  the 
thorax.  The  deformity  is  necessarily  irremediable,  being  due  to  the  failing 
together  of  the  jmrietes  resulting  fmn\  imperfect  expansion  of  the  lung. 

The  second  variety,  whicli  is  caused  by  nncqual  length  of  the  lower  limbs 
must,  if  possible,  be  prevented  by  the  use  of  a  high  boot  on  the  foot  of  the 
shorter  limb.  This  must  be  rememb?ix»d  in  the  treatment  of  caaes  in  which 
the  shortening  results  from  hip-joint  disease  or  from  the  operation  of  excision 
of  the  upper  end  of  the  femur  undertaken  for  that  disease.  The  convexity 
of  the  lumbar  curve  is  directed  to  the  side  of  the  shorter  limb  and  the 
compensating  curve  in  the  doiwil  region  has  the  opposite  direction. 

A  certain  amount  of  lateral  curvature  is  seen  not  uncommonly  in  casisi  of 
angular  deformity  due  to  caries  of  the  vertebrae  when  the  destrttetton  of  Ibe 
bodies  is  greater  on  one  side  than  the  other. 
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Various  deformities,  such  m  scjuint*  wry-neck,  and  club-ftxa,  are  due  to  u 
disturbance  of  the  normal  eqtiilibrium  that  exists  between  antagonistic  muscltf^» 
so  that,  by  the  paralysis  of  oue  set,  or  by  the  spasmodic  action  of  the  other,  the 
proper  bahinoe  of  power  is  lost,  and  the  hmbor  part  deviates  from  the  position 
that  is  natural  to  it,  being  drawn  aside  by  the  more  powerful  set  of  moiolea. 
These  deformities  may  be  congenital,  or  they  may  l)e  ucquinxi 

The  primary  mischief  is,  in  many  caaes,  seated  in  the  nervous  system  ;  in 
others,  but  more  rarely*  in  the  muscmlar.  The  ligamentfi  and  bones  beoome 
only  secondarily  altered  in  shape,  being  shorteneil  or  oompretted  on  the  nde 
towards  which  the  limb  or  part  inclines  or  is  drawn.  Ffmcto?  also  becooie 
shortened  and  tcn^e,  and  the  disused  mnscles  an:  apt  to  beoome  wasted  md 
flabby.  The  contracted  muscle  after  a  time  may  become  permanently  rigid 
and  shortened, 

TArsEs. — The  canses  of  these  deformities  are  verv  varmtm  ;  bat  they  may 
lie  referred  to  the  folbwing  heads  :— 

1,  Prolonged  Abnormal  Position  of  a  limb,  a^  in  Mi  >nredaced  disloca- 
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tion  or  an  ankylosed  joint,  may  lead  to  permanent  deformity.  It  may  be  taken 
as  a  general  pathological  law  that  ligaments,  fasciae,  and  to  a  less  extent 
muscles,  if  kept  for  a  sufficient  length  of  time  in  a  continuously  relaxed  state, 
become  shortened  to  accommodate  themselves  to  the  position  in  which  they 
have  been  placed,  and  thus  render  permanent  the  displacement  which  origi- 
nally caused  the  relaxation.  The  most  marked  example  of  this  is  seen  in  cases 
of  neglected  psoas  abscess  amongst  the  poor,  in  which  the  patient  has  been 
allowed  to  lie  in  bed  for  months  before  death  with  the  knees  constantly  flexed. 
After  a  time  complete  extension  becomes  impossible,  and  dissection  proves 
that  this  is  due  to  shortening  of  those  ligaments  that  are  relaxed  in  flexion. 
A  similar  shortening  of  ligaments  or  fasciae  may  occur  after  fractures,  if  the 
parts  be  kept  for  too  long  a  time  in  one  position,  more  particularly  if  they  be 
bound  and  matted  together  by  the  pressure  of  tight  bandages.  There  is  no 
danger  however  of  such  a  condition  being  developed  in  the  time  ordinarily 
required  for  the  treatment  of  a  fracture.  Some  forms  of  congenital  club-foot 
are  believed  to  be  due  to  a  prolonged  abnormal  position  of  the  limb  during 
intra-uterine  life. 

2.  Contraction  of  inflammatory  new  growths  or  of  tisanes  wliicli 
have  been  infiltrated  with  inflammatory  exudations  is  a  fruitful  cause 
of  deformities.  As  examples  may  be  mentioned,  the  contraction  of  the 
cicatrices  of  burns  in  any  part  of  the  body,  acquired  talipes  equinus  from 
contraction  following  a  deep-seated  abscess  in  the  calf,  and  contracted  knee  or 
hip  after  inflammation  of  the  joint. 

8.  Derangement  of  the  proper  antagonistic  action  of  certain  groups 
of  Mnscles. — This  may  arise  from  a  variety  of  causes. 

(a.)  The  Position  of  the  Limb  may  give  one  group  of  muscles  an  advantage 
over  their  opponents  :  thus,  in  disease  of  the  knee,  the  flexed  position  gives 
the  flexor  muscles  an  advantage  over  the  extensors,  and  we  consequently  find 
that  the  head  of  the  tibia  becomes  after  a  time  displaced  to  a  greater  or  less 
degree  backwards  into  the  ham,  merely  by  the  tonic  contraction  of  the  muscles 
without  any  weakness  or  paralysis  of  their  opponents. 

(b.)  Paralysis  or  paresis  of  one  group  of  muscles ^  the  contractility  of  their 
antagonists  continuing  normal,  is  a  common  cause  of  deformity,  as  the  relative 
balance  of  action  is  destroyed,  and  the  stronger  muscles  will  pull  the  part  over 
to  their  side.  The  causes  of  this  condition  may  be  in  the  muscles  themselves, 
in  the  nerve  supplying  them,  or  in  the  central  nervous  system. 

The  muscle  itself  is  seldom  the  seat  of  the  primary  lesion.  G.  V.  Poore  has 
pointed  out  that  a  single  muscle  or  group  of  muscles  may  be  weakened,  and 
their  contractility  in  response  to  electricity  impaired  by  excessive  use  without 
sufficient  intervals  of  rest.  This  is  often  accompanied  by  spasm  of  the  oppo- 
nent muscles,  sometimes  tonic,  but  more  often  clonic,  and  thus  deformity  may 
result.     This  is  not  however  a  common  cause  of  actual  deformity. 

The  conductivity  of  a  motor  nerve  is  frequently  abolished  by  wound,  injury, 
pressure  of  a  tumour,  exposure  to  cold,  or  neuritis  from  other  causes.  A  good 
example  of  the  effects  of  lesion  of  a  motor  nerve  in  producing  deformity  may 
be  seen  in  the  peculiar  condition  of  the  hand  and  forearm,  described  in  Vol.  I., 
p.  .^>n3,  as  resulting  from  paralysis  of  the  musculo-spiral  nerve  in  certain 
fractures  of  the  humerus.  In  paralysis  of  the  facial  nerve  from  cold  the  face 
is  drawn  to  the  sound  side.  Internal  squint  may  result  from  paralysis  of  the 
sixth  nerve  from  pressure  upon  it  as  it  enters  the  orbit,  the  external  rectus 
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iofiing  its  power  and  the  eye  being  rotated  inwards  by  the  aetioB  of  its 
antafionist,  the  intomal  rectus, 

I)ist,»age  of  the  central  ncrvouB  syatem,  more  especially  of  the  spinal  cord,  ig 
a  frecjuent  cause  of  deformity,  which  is  very  common  in  infancy  and  early 
childhold,  as  a  consequence  of  Infrintile  Pamiysjg*  Tliis  disease  is  due  to 
inflammation  of  the  anterior  grey  i-ornua  uf  tlie  cord.  At  first  there  is 
extensive  panilysis,  which  irradually  clears  up  as  tlie  acute  stiij(c  passes  off, 
often  leaving  merely  a  single  group  of  musclai  permanently  povverlcafi,  as 
for  instance,  the  tibialis  unticus,  and  the  extensors  of  the  toes.  As  the  reamlt 
of  this  the  foot  becomes  extended  hy  the  unopposed  musics  of  the  calf,  and 
one  form  of  acquired  club-foot  is  produced.  Little  made  the  imporUint 
observation  that  many  crises  of  deformity  in  infants  appear  to  Ik?  dnc  to 
mischief  inflicted  on  the  Ijase  of  the  brain  during  prtitracted  and  instrunu  ntul 
labours. 

Another  example  of  deformity  from  disease  of  the  central  nervous  syhU'iu  vm 
the  club»foot,  and  occasionally  cUih*ljand  also,  met  with  in  c;u!es  of  enct^phalo- 
cele  or  spina  bifida* 

(c\)  SiH^nm  of  a  mmcU  or  group  of  musrln  also  may  give  rise  to  deformity, 
the  opponent  muscles  remaining  p^erfect  in  their  contractility,  but  being  over- 
balanced by  the  continued  contraction  of  their  antagonists. 

8pasm  may  be  the  result  of  direct  irritation  of  the  central  nervous  system. 
This  would  appear  to  be  the  case  in  some  forms  of  squint.  It  may  also  be 
reflex,  re»ukin<(  from  some  peripheral  irritation.  This  we  commonly  sec 
happen  in  crises  of  contraction  occurring  from  the  cutting  of  teeth,  the 
irritation  of  worms  in  the  intestinal  cauid,  in  the  so-called  hysterical  contrac- 
tions fmm  uterine  irritHtion,  <&c.  From  all  these  various  causes,  conti-action 
and  consequent  deformity  may  arise.  In  some  cases  deformity  will  cease  after 
removal  of  the  e^iuse  ;  but  in  other  instances^  in  which  it  ims  been  of  long 
dtvratiou,  the  deformity  will  continue,  owing  to  the  muscles  having  fallen  into 
a  kind  of  rigid  atropliy,  being  shortened  and  wasted. 

4.  When  deformity  has  arisen  in  the  lower  exta»mity  as  a  con8e<|uenoe  of 
any  of  the  above  conditions,  it  becouit^  greatly  aggravated  by  the  w&iffht  of 
fhr  imdtj  acting  on  the  defurmed  limb.  This  we  Bee  specially  marke<l  in  old 
club-feet, 

Trefttmeat* — The  Genera i  Ti'miment  of  defonnity  consistj^  in  removing 
the  cause  of  the  contraction  in  those  cases  in  which  it  ts  dependent  on  centrnl 
or  |;»enpheral  disease  or  irritatitm  that  admits  of  remedy,  Tha«»  if  squinting 
arise  from  pressure  upon  the  hmin,  the  eye  will  resume  its  straight  direction 
when  the  congested  vessels  arc  i-elicved,  or  the  effuned  fluid  alisorbinl  ;  or  if  ii 
contraction  of  the  hamstring  muscles  arises  from  the  irritation  of  worms  in  tiie 
intestinal  camd,  a  purgative  dose  may  cure  the  aflection. 

Electricity  is  perhaps  the  most  valuable  agent  we  possess  for  the  treatment 
of  those  deformities  that  arise  from  parnlyfei*  of  one  set  of  muscles  allowing 
those  that  i^etain  their  healthy  contractility  to  draw  the  jjarts  o\er  to  Uicir 
side.  Thus,  for  instance,  if  the  muscles  supplied  by  the  external  popliteal 
nerve,  the  tibialis  auticus,  the  extensors  of  the  toes,  and  the  peronci— are 
j)ftralyst»d,  so  that  the  muncles  of  the  calf,  the  tibi  "  and  the  flexora 

of  the  toiis  draw  the  foot  into  the  [ujsition  of  T;<  -  and  Varus,  iho 

electricity  must  Im>  applied  t^i  the  former  group  ot  nmscie?.  The  continuous 
cnntmt  will  lie  found  the  most  eflicient,  fanidixalion  being  of  but  httle  Xim  if 
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degenerative  changes  have  commenced  in  the  paralysed  muscles.  In  the  case 
just  described  the  sponge  connected  with  the  positive  pole  should  be  tied  over 
the  external  popliteal  nerve  behind  the  head  of  the  fibula,  and  the  negative 
sponge  applied  freely  over  the  paralysed  muscles  till  the  skin  becomes  slightly 
reddened.* 

Friction  properly  applied  forms  a  useful  adjunct  to  electricity,  and  great 
care  must  be  taken  to  keep  the  limb  warm  by  proper  clothing,  without  which 
the  other  treatment  will  be  of  little  avail. 

In  many  cases,  the  contraction  may  be  slowly  but  very  effectually  overcome 
by  the  use  of  suitable  apparatus,  a  constant  elastic  or  tensive  action  being 
kept  up  by  means  of  bands  of  vulcanized  india-rubber  or  steel  springs.  The 
details  of  these  various  appliances,  though  belonging  to  the  department  of  the 
instrument-maker,  c;innot  be  too  carefully  studied  by  the  Surgeon,  who,  after 
all,  in  order  to  guide  and  control  their  action,  must  be  thoroughly  convei'sant 
with  the  mechanical  principles  involved  in  their  construction.  In  many  of 
the  slighter  and  less  chronic  cases,  the  deformity  may  be  remedied  by  the 
employment  of  these  milder  means,  singly  or  con- 
joined ;  but  in  those  which  are  congenital  or  more 
permanent,  the  fJirision  of  the  Tendons  at  fault  is  the 
best  mode  of  restoring  the  natural  condition  of  the 
part.  The  orthoj)wdic  department  of  surgery  owes,  in 
a  great  measure,  its  existence  to  Delpech  and  Strom- 
cyer,  and  its  perfection  to  Little,  Tamplin,  Adams, 
and  others. 

Tenotomy. — By  tenotomy,  as  at  present  practised, 
is  meant  the  subcutaneous  division  of  a  contracted 
tendon  by  means  of  a  narrow-bladed  knife  (Figs. 
\:r>H^  621),  03O)  introduced  obliquely  through  a  punc- 
ture by  its  side.  In  doing  this,  it  should  be  borne 
in  mind  that  the  normal  anatomical  relations  of  parts 
are  often  a  good  deal  disturbed  in  cases  of  deformity  : 
and  thus  tendons  may  be  approximated  to  arteries 
and  nerves,  from  which,  in  the  healthy  condition  of 
the  limb,  they  are  widely  separated. 

In  the  operation  of  subcutaneous  tenotomy  the 
knife  may  be  used  in  one  of  two  ways.  In  the 
majority  of  cases  the  tendon  may  be  most  conveniently 
divided  by  introducing  the  blade  beneath  it  sideways,  and  then  turning  the 
edge  against  it,  and  scratching  through  it  by  a  kind  of  fine  sawing  movement, 
whilst  it  is  made  tense  by  an  assistant.  The  knife  should,  if  possible,  be  used 
as  a  lever,  the  back  being  firmly  pressed  against  some  resisting  point.  If  the 
blade  be  pressed  directly  forwards,  there  is  some  danger  that  it  may  suddenly 
cut  through  the  skin  as  the  tendon  gives  way.  The  second  way  is  to  pass  the 
tenotome  superficially  to  the  tendon  between  it  and  the  skin,  and  then  to  torn 
the  edge  against  it  whilst  it  is  made  tight  by  an  assistant.  By  this  plan  the 
danger  of  wounding  the  skin  is  avoided.  Only  a  drop  or  two  of  blood  is  lost 
in  the  operation  ;  and,  as  the  divided  tendon  retracts  with  a  kind  of  snap,  a 
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•  F(»r  (iPtnflH  of  the  trpatmt'ntof  paralynvd  muHcles  by  eleotrieity,  I  muHt  refer  the  rttuler  to  upeelal 
work*  <m  the  subjrct,  oHprciallv  the  H.lection  by  O.  V.  Poore  frtnii  tin-  Works  of  Duchenne,  published  by 
the  New  Syaenbaiii  tk>cioty  in  1884. 
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jjap  will  be  lef><  lietween  the  two  ends,  from  half  an  inch  to  an  inch  in  width, 
ar'cordinf^  to  tlie  previous  amount  of  tension  iii  the  part.  If  the  muRcles  have 
been  contracted  for  some  years,  it  will  eommoiily  be  found  that  the  fasciae  in 
the  neighljourhuud  of  the  tendon  have  betiome  rigid  and  nnyielding,  forming 
cords  or  bands  stretching  across  from  the  side  of  the  j^ap.  If  those  be  verj 
tense,  they  may  i»e  divideil  in  the  same  way  :  but  in  many  instances  it 
will  be  found,  after  a  short  time*  that  they  will  yield  by  stretching,  and 
cMOsequcutly  will  not  ret|uire  division.  After  the  section  has  b*ieu  made,  the 
small  puncture  should  be  closed  with  a  pad  of  lint  and  a  strip  of  phister,  fir 
B4ime  cotton-wuol  and  collodion.  The  admission  of  air  should  be  carefully 
I  g^uai*ded  a}?ainst,  lest  it  carry  with  it  impurities  which  might  jorive  rise  to 
,  infiamnuition  and  supjiuration*  For  the  same  reason  the  knife  should  be 
cleaned  in  carbolic  lotion  and  the  skin  washed  with  the  same  befoi-e  tlie  opera- 
tion. Even  without  any  antiseptic  precautions,  however,  it  is  very  rarely  that 
sappnration  follows  snbcutaneons  tenotomy,  if  perfonned  with  ordinary  care. 

After  tenotomy  the  part  should  be  brought  at  once  into  the  be^t  possible 
position  and  fixed  by  the  use  of  a  suitable  splint  or  other  appliance.  As  a 
nile  the  powiiion  can  subsequently  be  improved  liy  reapplying  the  apparatus 
at  intervals  and  by  the  use  of  rubbing  and  massage  ;  in  this  way  other  tense 
structures,  such  os  ligaments  and  fascia  are  gradrmlly  stret*'hed.  It  wits  nt 
one  time  the  practice  nut  to  begin  extension  until  three  or  four  days  after  the 
operation,  the  view  being  held  that  it  was  advisable  to  allow  the  divide<l  ends 
of  the  teudon  to  unite  by  soft  plastic  material  before  any  attempt  was  made  to 
Remedy  the  deformity.  Immediate  extension,  as  suggested  by  Sayre^  isnow^ 
however,  universally  iidoptcd. 

The  mo  ie  of  Repair  of  Divided  Tendons  has  given  rise  to  sc^me  con* 
troversy,  thei'e  l>eing  two  theories  with  regard  to  the  process.  According  t  \ 
one*  the  gnmulHtion  tissue  between  the  divided  and  retracted  ends  gnidually 
undergoes  a  pnxH^^ss  of  contraction,  auaU»gnus  to  tbit  which  takes  (ilace  in  tlic 
cicatrix  of  a  liarn,  so  as  to  cause  approximation  of  the  cat  ends  of  the  tendon 
at  the  expense  of  the  muscle,  wfjich  become*?  partially  lengthened,  until  at  last 
merely  a  transverse  linear  cicatrix  in  left  at  the  line  of  section.  Adams  has, 
however,  conclusively  j^^howu  that  tlds  theory  is  erroneous,  and  that  re|Miir  ia 
effected  by  the  formation  of  vascular  gramilntion  tissue  bi»twcen  the  cut  ends, 
cliiefiy  from  the  sheath  and  soft  parts  around  ;  that  this  undergoes  gmdua 
development  into  fibrous  tissue  ;  and  that  the  tendon  is  actually  lengthened 
and  remains  j>ermauently  so,  though  [verhups  not  to  the  full  extent  of  the  gaj 
At  first  existing  between  its  ends.  The  new  inatiTial  eventually  res^'Uihles  tlii 
normal  structure  t»f  tendon  so  closely  that  the  micr*>8cope  fails  to  detect  any 
appreciable  differencH*,  and  it  can  be  dislingnished  only  by  its  more  translacenc 
appearance  from  the  old  tendon. 

In    cases    of    congenital    malformation,    the    fpiostion  'y    aris 

whether  Umotomy  should  be  |»erformetl  in  early  infancy,  or  :«i  a  morti 

advanced  age.  As  a  gener.d  rule  f  think  tfmt,  if  operation  will  certainly  be 
necessary,  it  should  not  be  delayed  :  it  is  not  more  difficult  at  an  early  period 
of  life  than  at  any  other;  no  danger  attends  it,  and  when  perfonntHl  ilnrin«r 
infiincy,  there  is  a  far  lesa  chance  of  the  deformity  l»eing  ptrm:  ^ 

the  o{>enition  be  delayed  for  some  years.     But  it  must  Ik*  rem  ii 

my  slight  deformities  and  contruction?  in  infants  may  be  removed  withotibl 
mU ion,   by   attention   to   proj)er  meclmnical  and    hygienic   mcana.     Tho' 
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Surgeon  should  nob,  therefore,  be  too  ready  to  operate  in  slight  cases  at 
tender  ages. 


DBFORMITISS    AF7X0TINa    THB    FAOB    AND    NIBOK. 

Wry-neck,  Tortioollis  or  Caput  Obstipum,  is  characterized  by  a  faalty 
position  of  the  head,  which  usually  takes  the  form  of  lateral  flexion  of  the 
neck,  so  that  the  head  is  approximated  to  one  or  other  shoulder.  The  cases 
which  are  included  under  the  general  name  of  "  wry-neck,"  may  result  from 
very  different  causes  of  which  by  far  the  most  important  are  various  conditions 
of  temporary  contraction,  permanent  retraction,  or  spasmodic  action  of  one  or 
more  of  the  muscles  of  the  neck,  especially  the  sterno-mastoids.  Torticollis 
may,  however,  result  from  the  traction  of  the  cicatrices  of  burns  of  the  side 
of  the  neck,  and  also  from  disease  of  the  bones  or  joints  of  the  cervical  spine. 
It  is  often  a  matter  of  some  difficulty  to  distinguish  the  deformity  resulting 
from  spinal  disease  from  the  ordinary  forms  of  muscular  torticollis. 

A  simple  transient  form  of  torticollis  is  often  met  with  as  the  "stiff  neck" 
following  exposure  to  cold.  This  is  often  spoken  of  as  **  rheumatic,"  but  it 
must  be  clearly  distinguished  from  certain  intractable  forms  which  are  some- 
times associated  with  or  follow  other  manifestations  of  rheumatism.  In  these 
cases  the  stemo-mastoid  may  be  affected,  but  often  the  posterior  muscles  of 
the  neck,  especially  the  trapezius  and  the  splenius  capitis,  appear  to  be  chiefly 
at  fault.  This  condition  is  very  liable  to  become  chronic  and  lead  to  per- 
manent retraction  of  the  affected  muscles.  Wry-neck  occasionally  comes  on 
in  childhood  after  measles  or  scarlet  fever,  usually  as  a  consequence  of  inflamed 
cervical  glands,  and  is  then  due  to  the  position  instinctively  assumed  by  the 
head  in  order  to  relax  the  muscular  tension  on  the  inflamed  side  of  the  neck. 

The  chronic  forms  of  muscular  torticollis  are  due  in  most  cases  to  retraction 
of  one  sterno-mastoid.  This  condition  is  generally  met  with  in  childhood,  but 
in  rare  cases  appears  to  be  congenital  and  may  possibly  then  be  due  to 
malposition  in  the  uterus.  It  has  long  been  thought  probable  that  some 
cases  of  torticollis  occurring  in  childhood  owe  their  origin  to  some  damage 
of  one  sterno-mastoid  muscle  during  birth.  It  is  now  generally  recognized 
that  the  hard  swelling  which  is  occasionally  present  in  this  muscle  in  infants 
is  the  result  of  partial  rupture  of  the  fibres,  due  usually  to  traction  on  the 
afler-coming  head  in  breech  presentations  (Chap.  LIV.,  p.  G13).  The  relation 
between  this  hematoma  of  the  sterno-mastoid  and  the  subsequent  development 
r»f  torticollis  has  been  carefully  investigated  by  numerous  observers,  and  the 
fact  has  been  established  by  Volkmann,  Glutton,  Owen,  D'Arcy  Power,  and 
others,  that  in  a  certain  proportion  of  cases  gradual  retraction  occurs  in  the 
damaged  muscle  with  the  production  of  varying  degrees  of  torticollis.  Power 
finds  that  of  \(H\  cases  of  hasmatoma  of  the  stemo-mastoid  which  he  was  able 
to  collect,  well-marked  wry-neck  followed  in  at  least  21  cases.  In  this  variety 
of  the  deformity  the  muscle  of  the  right  side  is  the  more  usually  affected. 
Permanent  retraction  of  the  stemo-mastoid  or  other  muscles  is  an  occasional 
sequel  of  the  acute  rheumatic  contractions  above  mentioned.  Paralysis  of  one 
sterno-mastoid  is  a  very  rare  cause  of  wry-neck  ;  the  deformity  is  produced 
l»v  the  unopposed  contraction  of  the  muscle  of  the  opposite  side  which  may 
after  a  time  become  permanently  retracted. 

Spasmodic  torticollis  is  an  unusual  form  due  to  clonic  or  tonic  contractions 
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of  the  stemo-mastoid  or  other  miifioles  of  the  neck,  such  as  the  trapezius  or 
Kpleniiis.  The  spasm  may  Im  completely  intermit  bent,  each  attack  ciiniitig  on 
surJdenlj  with  great  pain  and  the  affected  mnsclejf  rehixing  ^^lin  after  a 
variable  time.  In  cased  of  long  standing  the  spasm  is  liable  to  become  tonic, 
and  finally  some  permanent  retraction  of  the  mwscle  results.  In  the  eaiiier 
stages  the  spasm  may  he  overcome  l»y  gentle  traction  and  disappears  entirely 
when  the  patient  is  an>esthetizcd.  In  cases  in  which  the  stern u-uiastoid  or 
trapezius  is  atTected,  it  is  probable  that  the  spinal  accessory  nerve  is  at  fault 
or  that  the  spasm  may  result  from  some  central  lesion.  An  intercstiDg  case 
probably  of  this  nature  has  lieen  recorded  by  Poore.  The  muscles  chiefly 
aflfected  wen*  the  left  sterno-mastoid  and  the  right  splenins  capitis,  which  are 
afsociaterl  in  turning  the  head  to  the  right.  The  sternal  head  of  the  sterno- 
mastoid  had  liccn  divided  with  only  temporary  relief.  The  patient  had  had 
gyphilis.  There  was  a  small  scar  on  the  scalp  close  to  the  middle  line  and 
near  tlie  left  coronal  entnre,  a  position  which  agrees  with  Ferrier's  centre  for 
rotation  of  the  head  to  the  oppo8ite  side.  Complete  relief  followed  a  course 
of  ni<:!i*cury;  othtrrwise  it  had  k^en  decided  to  trephine  over  the  position  of  the 
scar,  on  the  supposition  that  some  meningeal  thickening  beneath  this  !night 
be  the  cause  of  the  spasm.  Wljen  the  spasm  affects  the  deep  posterior  muscles 
of  the  neck  it  is  the  posterior  cervical  nerves  which  fire  probably  at  fault 

Hysterical  torticollis  is  oocasidnally  met  with  in  young  females  who  exhibit 
otlier  e\  idenccs  of  functional  disorfJer.  In  these  cases  the  head  may  assume 
any  position,  but  often  it  is  flexed  laterally  and  the  shoulder  raised.  The 
disappearance  of  the  deformity  under  an  anaesthetic  and  the  general  features 
of  the  C4ise  will  usually  senc  to  indicate  its  nature. 

The  Symptoms  vary  considerably  in  diJTerent  cases.  When  the  deformity 
arises  from  retraction  of  one  sterno-mastoid,  a  triple  displacement  of  the  head 
results  ;  it  is  drawn  downwards  towards  the  shoulder  of  the  affected  side, 
whilst  the  face  is  turned  Ut  the  opposite  side  and  slightly  upwards. 

The  affected  sterno-cleido-mjistoid  will  Ije  found  hard,  dt'fine<!,  and 
shortened  ;  sometimes  both  divisions  of  the  muscle  are  equally  tiMise, 
standing  out  in  strong  relief,  so  as  to  lo«jk  almost  like  two  distinct  masi*lcs. 
In  other  cases,  one  dixisiou,  and  then  more  usually  the  steniai,  is  chiefly 
affected*  After  a  time  the  cervii^al  vertebno  participate  iu  and  maintain  the 
displawment,  lM>coTuing  rotated  on  their  iiJtes  and  curved.  Evejitually  the 
whole  spinal  crjlnmn  shai-es  in  the  displacement,  and  lateral  curvature  sets  in, 
The  deeper  muscles  also  become  shortened,  and  the  anterior  margi*  vi* 

cular  attachment  of  the  trapezius  will  often  bo  found  tense  and  pm  illy 

defined. 

In  Well  nuirked  cases  of  tj»rtrc(*lli8  the  features  lose  their  symmetry,  and  the 
lines  of  the  eye-bro\v«,  eyes,  and  mouth  are  lower  on  the  side  towajvis  whic^h 
the  head  is  inclined.     In  adv;  ^s  the  wb  ^     »f  the  face  and  even 

of  the  head  may  be  distinctly  i  This  a  v  uf  the  face  is  the 

result  of  itu|»erfect  development  when  the  torticollis  occurs  in  infants  ;  but 
it  has  been  observtd  to  <jcr«r  wlien  the  torticollis  arises  in  adults,  and  under 
thcR*  circumsUmtK-iSfi  it  bus  l>een  suggested  that  it  is  dne  to  impair^  nutrition 
from  interference  with  the  circulation  through  the  carotid  on  Uio  contracted 
side. 

In  npasmodio  torticollis  the  position  which  the  head  assumes  during  the 
attacks  of  spasm  will  depend  upon  which  muscles  are  affected.    Spasin  of  one 
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sterno-mastoid  will  throw  the  head  into  the  position  above  described  ;  if  both 
muscles  are  affected  the  head  is  thrown  forwards.  In  spasm  of  the  posterior 
muscles  varying  degrees  of  extension  and  rotation  are  met  with.  Thus  one 
trapezius  will  draw  the  head  backwards  with  a  slight  inclination  of  the  foce  to 
the  opposite  side  ;  both  trapezii  acting  together  will  simply  extend  the  head. 
The  splenius  capitis  inclines  the  head  laterally  and  rotates  the  face  to  the 
same  side,  and  acting  with  the  sterno-mastoid  of  the  opposite  side  will  serve 
to  increase  the  rotation  produced  by  the  latter  muscle.  It  has  already  been 
mentioned  that  in  long-standing  cases  of  spasmodic  wry-neck  the  deformity 
may  be  rendered  permanent  by  retraction  of  the  affected  muscles.  Purely 
spasmodic  torticollis  can  be  distinguished  from  that  due  to  permanenD 
shortening  of  the  muscles  by  the  fact  that  it  is  often  paroxysmal,  that  the 
deformity  can  be  overcome  by  traction,  and  that  it  disappears  during  sleep 
and  anaesthesia. 

The  greatest  care  must  be  taken  not  to  confound  muscular  torticollis  with 
disease  of  the  cervical  spine.  It  must  be  remembered  that  spasmodic  muscular 
contractions  in  the  neck  may  result  from  irritation  of  the  nerve  roots  at  the 
intervertebral  foramina.  In  the  case  of  torticollis  due  to  retraction  of  one 
sterno-mastoid,  the  freedom  of  the  movements  other  than  those  limited  by  the 
shortened  muscle  will  serve  to  distinguish  it  from  the  deformity  following 
spinal  disease,  whilst  from  early  caries  it  differs  in  the  absence  of  pain  and 
complete  freedom  from  swelling  or  thickening  about  the  vertebrae. 

The  Treatment  of  the  acute  forms  of  torticollis  such  as  that  which 
follows  exposure  to  cold  consists  in  rest  of  the  part  and  the  application  of 
warmth,  followed  by  rubbing  with  stimulating  liniments.  If  the  deformity 
be  secondary  to  inflamed  cervical  glands  these  must  receive  appropriate 
treatment. 

In  a  well-marked  case  of  torticollis,  arising  from  permanent  shortening  of  one 
of  the  steruo-mastoids,  which  is  the  common  form  of  the  affection,  the  treatment 
may  best  Ije  conducted  by  dividing  the  inferior  attachment  of  the  muscle,  and 
thus  allowing  the  head  to  regain  its  proper  position.  The  auhcutaneaus  diinsion 
of  the  muscle  is  a  somewhat  delicate  operation,  on  account  of  the  important 
structures  that  lie  immediately  behind  it.  By  dividing  it,  however,  from 
behind  forwards,  close  to  the  sternum  and  along  the  clavicle,  there  can,  if 
ordinary  care  Ixj  employed,  be  little  risk  of  doing  any  damage,  as  these  bones 
carry  the  lower  attachment  of  the  muscle  forwards,  and  separate  it  from  sub- 
jacent parts.  The  sternal  attachment  of  the  muscle,  which  is  usually  very 
tense  and  prominent,  may  be  divided  by  making  a  puncture  on  the  inner  side 
of  the  tendon,  pushing  a  narrow  director  behind  the  muscle,  drawing  the 
latter  fonvards,  and  then  passing  an  ordinary  tenotome  behind  the  tendon, 
with  its  flat  side  towards  it,  just  in  front  of  the  upper  margin  of  the  sternum, 
and  cutting  forwards,  whilst  the  muscle  is  put  well  upon  the  stretch.  In 
dividing  the  clavicular  origin,  a  puncture  should  be  made  with  a  scalpel  upon 
and  d(>wn  to  the  clavicle  in  the  cellular  space  which  lies  between  the  two 
attachments  of  the  muscle,  and  then  by  pushing  a  long,  blunt-pointed,  narrow- 
bladed  tenotome  beneath  the  insertion  of  the  muscle,  this  is  divided  in  a 
direction  forwards.  In  this  situation  also  the  director  may  be  used,  unless 
the  parts  are  very  tense.  Care  must  be  taken  of  the  external  jugular  vein  at 
the  outer  edge  of  the  muscle.  Should  this  vessel  run  inconveniently  close  to 
the  edge,  the  safer  plan  is  to  begin  the  operation  from  the  outer  side,  making 
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the  first  puncture  here.  After  division  of  the  tendon,  die  deep  fascia  of  the 
neck  will  sometimes  be  found  stretching  across  in  lirm  and  tense  bands  ; 
these*  however,  had  better  not  be  interfered  with,  as  they  will  yield  in  time» 
mud  great  risk  of  injuring  the  subclavian  and  carotid  veasiels  would  attend 
any  attempt  at  their  division.  Nor  should  the  edge  of  the  knife  ever  be 
tamed  inwards.  Care  must  be  taken  to  divide  the  muscle  completely,  but  not 
to  carry  the  incision  too  freely  or  deeply.  I  have  heard  of  more  than  one  case 
ill  which,  from  want  of  due  precaution,  abundant  hasmorrhage  occurredt  and 
of  three  in  which  a  fatal  result  followed  the  operation. 

The  dangers  of  the  subcutaneous  division  of  the  steruo-mastoid  can  be 
avoided,  and  the  operation  performed  more  thoroughly,  by  means  of  the  tfp*fi 
ftttiJtod,  This  consists  in  making  a  short  transverse  incision  over  the  muscle 
about  one  finger's  breadth  above  the  clavicle.  The  muscle  is  then  carefully 
divided  as  completely  as  may  be  necessary  with  forceps  and  scalpel. 

If  the  open  method  be  adopted  with  careful  antiseptic  precautions,  it  is 
certainly  in  every  way  superior  to  the  subcutaneous  mode  of  division. 

After  the  operation  the  head  must  be  maintained  in  tlie  best  possible  posi- 
tion by  the  use  of  a  suitable  apparatus.  The  complicated  instruments  which 
consist  of  a  spinal  support  with  an  arrangement  of  pads,  by  which  pressure 
can  be  brought  to  bear  upon  the  head  in  different  directions,  have  been  dis- 
carded almost  entij-ely  in  favour  of  simpler  means.  One  of  the  best  methods 
consists  in  applying  a  plaster  jacket  in  the  same  way  as  for  spinal  disease,  and 
mouldiug  a  poroplasiic  cap  to  the  head,  or  living  a  stout  strip  of  plaster 
circularly  around  it.  The  head  is  then  kept  in  position  by  the  use  of  one  or 
more  india-rubber  cords,  which  ar*:;  attached  by  one  end  to  the  cap  or  strap- 
ping, and  by  the  other  to  a  hook  in  the  plaster  jacket.  Several  hooks  should 
be  fixed  to  the  jacket  so  that  the  direction  of  tlie  tractiou  on  the  head  may  he 
altCTed  at  will  As  a  inile  one  band  should  be  so  arranged  thiit  it  exerts  its 
traction  in  the  Hue  of  the  stern o- mastoid  muscle  opposite  Ui  that  whirh  has 
been  divided.  Manipulation  and  massage  will  raucli  assist  in  rectifying  the 
[  position. 

In  the  treatment  of  spa&modk  iorlkoUis  any  condition  which  might  act 
upon  the  muscle  i"eflexly  nuisL  Im  sfmght  for  and  relieved.  A  thorough  trial 
must  be  given  to  the  constant  current  and  massage,  whilst  it  is  of  much 
irajK)rtance  to  attend  to  the  condition  of  the  general  health.  When  the 
stenio-mastoid  is  affected,  the  spasm  has  been  relieved  for  a  while  by  dividing 
the  muscle,  but,  if  any  o])erative  interference  be  necessary,  the  choice  most  lie 
l)etween  streti^hing  and  excision  of  the  spinal  accessory  nerve.  Of  these 
methods  the  latter  is  to  be  preferred,  and  neurectomy  should  certainly  be 
j>erfomied  if  other  measures  have  failed  to  relieve  the  spasm. 

The  nerve  is  best  reached  by  an  incision  along  the  anterior  border  of  the 
fitemo-mastoid,  beginning  at  the  apex  of  the  mastoid  process,  and  extending 
downwards  for  three  inches.  The  edge  of  the  muscle  is  freely  expoiM^d  and 
turned  outwards  until  the  nerve  is  seen  entering  its  deep  surface.  This  it 
does  at  a  point  about  two  inches  beh»w  the  miistoid,  or  opposite  the  angla  of 
the  jaw.  If  any  difljculty  arise  in  recHignising  the  nerve,  Bslknoe  reoommeiidB 
that  the  lower  f»order  uf  the  digjistric  Ikj  defintnl  in  the  npjwr  part  of  the 
f  wound  ;  tfie  spinal  acc«.'Ssory  escapes  from  beneath  this  muscle  ju^t  Mow  the 
transfers  process  of  the  atlas.  An  inch  or  more  of  the  nerve  should  be 
exeittdf  and  the  proximal  end  tborougldy  stretched,  or  completely  avulsed« 
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Campbell  de  Morgan,  who  first  excised  a  portion  of  the  spinal  accessory  in 
1862,  exposed  the  nerve  at  the  posterior  border  of  the  stemo-mastoid.  This 
method  is  not  suited  for  cases  in  which  'the  sterno-mastoid  is  affected.  The 
immediate  result  of  the  operation  is  to  paralyze,  more  or  less  completely,  the 
stemo-mastoid  and  trapezius  and  relieve  the  spasm.  In  a  considerable 
number  of  cases  the  relief  has  been  permanent,  although  the  paralysis  has 
improved.  In  other  cases  the  spasm  has  returned  after  a  variable  interval, 
and  sometimes  has  spread  to  other  muscles.  Petit  in  1891  collected  26  cases 
of  neurectomy  of  the  spinal  accessory  for  spasmodic  torticollis :  in  13  the 
result  was  successful ;  7  were  improved,  2  were  slightly  better,  3  had 
temporary  relief,  and  1  died  of  erysipelas.  Southam  has  performed  the 
operation  in  10  cases  ;  four  of  these  were  known  to  be  completely  relieved 
after  periods  varying  from  two  to  eight  years. 

In  a  case  of  severe  spasm  affecting  the  posterior  muscles  of  the  neck  in 
which  no  relief  followed  other  measures.  Keen  excised  parts  of  the  posterior 
primary  divisions  of  the  first,  second,  and  third  cervical  nerves.  The  opera- 
tion afforded  marked,  but  not  complete,  relief.  Similar  treatment  has  been 
adopted  by  Noble  Smith  and  others,  but  the  cases  in*  which  such  severe 
measures  are  justified  are  necessarily  extremely  rare. 

In  those  cases  in  which  the  wry-neck  appears  to  be  dependent  rather  on 
paralysis  of  one  sterno-mastoid  than  on  spasm  of  the  other,  electricity  will 
be  found  most  useful. 


DEFORMITnCS  OF  THE  ABM  AND  HAND. 

Contraction  of  the  Arm  is  not  of  very  common  occun'ence,  except  as  the 
result  of  burns.  I  have,  however,  met  with  four  distinct  forms  of  contraction 
of  the  forearm. 

1.  There  may  be  ankylosis  of  the  elbow-joint,  the  forearm  being  bent  at  a 
right  au'^le  with  the  arm,  the  result  of  disease  in  or  around  the  articulation. 
If  the  ankylosis  be  fibrous,  and  the  muscles  strong  and  firm,  a  very  useful 
limb  may  be  restored  by  breaking  down  adhesions,  under  chloroform;  by 
forcible  flexion  and  extension,  followed  by  the  use  of  passive  motion,  friction, 
and  douches.  Should  the  muscles  be  very  flaccid  and  wasted,  forcible  extension 
may  leave  a  permanently  weakened  limb,  over  which  the  patient  has  lost  Ihe 
power  of  flexion.  In  such  cases  I  have  found  gradual  extension,  made  by 
means  of  an  an<(ular  splint  acted  upon  by  a  racket-apparatus,  the  safest 
means  of  restoring  the  utility  of  the  arm.  If  the  ankylosis  be  osseous,  the 
bones  should  be  resected,  a  wedge-shaped  piece  being  sawn  out,  and  a  false 
joint  allowed  to  form. 

'1.  The  biceps  may,  by  its  contraction,  occasion  a  permanent  flexion  of  the 
arm.  This  contraction  of  the  biceps  may  be  hysterical,  rheumatic,  or 
syphilitic.  The  syphilitic  form  may  be  due  to  gummatous  infiltration  of  the 
muscle.  When  it  is  hysterical,  occurring  in  young  women,  it  requires  the 
ordinary  constitutional  treatment  of  hysteria;  should  this  fail  in  removing  it, 
extension  may  be  made,  under  chloroform,  and  the  arm  keep  in  a  straight 
position  for  a  time.  When  it  is  syphilitic  the  ordinary  treatment  of  syphilis 
may  produce  a  cure.  When  of  organic  character,  and  permanent,  section  of 
the  tendon  and  its  aponeurosis  may  be  practised,  due  care  being  taken  of  the 
brachial  artery  and  median  nerve.    This  operation  is  most  safely  done  by 
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introducing  the  tenotome  to  the  inner  side  of  the  tendon,  slipping  it  onder, 
and  cutting  upwards  and  outwards  ;  the  art4?ry  being  guarded  and  pushed  to 
the  inner  side  by  the  pressure  of  the  left  forefinger. 

3.  The  forearai  maj  be  forcibly  pronated  and  flejted  as  the  result  of  chronic 
infliimniatiou  of  the  radio- humeral  articulation.  Here  forcible  supination  and 
extension,  under  chloroform,  is  the  best  remedy, 

4.  The  forearm  may  be  bent  on  the  arm  in  eonsequenoe  of  the  contraction 
of  the  cicatrix  of  a  burn  along  the  inside  of  the  limb.  In  tlifs  case  the  plastic 
of>enitiou  described  in  Vol.  L,  p.  401,  must  be  pmctised. 

An^loais  of  the  Arm  in  the  Straight  Position  is  a  condition  of  very 


Fig.  lV8l.-*0>titmctllon  af  StrpttiAlorn  of  Ft>n?ariti  »iiil  E»Ui)jioni  of  Ujo  IIauU. 

serions  inconvenience,  the  limb  being  almost  useless  for  all  ordinary  purposes 
of  life.  In  cases  of  this  kind,  the  treatment  to  Ije  adopted  must  depend  upon 
whether  the  ankylosis  be  fibrous  or  osseous.  If  it  be  fibrous,  however  firm, 
the  forearm  may  always  readily  be  brought  into  a  I'cctangular  |>osition  by 
flexion  under  chloroform,  and  the  mobihty  of  the  joint  may  then  U*  improved 
or  n*8tored  by  passive  motion*  friction,  and  douches.  If  \i  be  osseous,  a  wedge 
of  bone  must  be  removed,  and  the  case  treated  as  an  ordinary  instance  of 
excision  of  the  elbow,  with  a  view  of  establishing  a  false  joint. 

Acquired  Contractioxi  of  the  MnacltB  of  the  Forearm  implicatija^ 
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the  Hand  is  occasionally  met  with  in  adults.     I  have  seeo  it  in  two  «»pp08Ei^ 

conditions  :  that  of  forcible  extension  (Fig,  «>81 ),  and  that  of  forcible  flcxioii 
and  pronation  (Fig.  Ooii).  In  both  initances  it  appeared  to  have  been  the 
result  of  excessive  use  of  certain  muscles  ;  in  the  first  C4ise  in  wringing  oul 
clotlies,  in  the<fther  in  cutting  with  very  heavy  shears.  Iti  the  ciitfe  of  fiexioo 
and  proniition*  it  was  int<*resting  to  observe  that,  when  the  fing^'Hk  vtvtt 
cxti^ndc^,  the  wrist  became  flcxetl,  and  when  tlie  iNTist  was  ext^mili^l  the 
fingcuB  lx>cunic  t^iut  in«  In  these  cases  change  of  occupation,  friGtu)n»  and 
galvanism^  with  the  use  of  a  straight  splint^  were  idvantageously  resorted  to, 
u  cure  being  eventually  effected. 
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Paralysis  of  the  Extensors  and  Supinators,  owing  to  the  injury  of  the 
musculo-spiral  nerve  consequent  on  fracture  of  the  humerus,  has  been  described 
in  Vol.  I.,  p.  593. 

Clnb-hand. — A  deformity  resembling  club-foot  is  occasionally,  though 
rarely,  met  with  in  the  hand.  The  contraction  may  occur  in  two  directions  : 
either  in  the  sense  of  preternatural  flexion,  or  in  that  of  abnormal  extension 
of  the  member.  It  has  been  described  by  Cruveilhier,  Voillermier,  and  Smith 
of  Dublin.  In  most  of  the  cases  that  have  been  met  with,  there  was  a  certain 
amount  of  deformity  of  the  lower  end  of  the  radius,  with  congenital  dislocation 
of  the  wrist ;  and  in  Smith's  case  there  was  an  accessory  semilunar  bone  in 
the  carpus.  In  other  cases  it  has  been  caused  by  congenital  absence  of  the 
radius.  Little,  if  anything,  can  be  done  by  surgery  for  the  relief  of  this 
deformity. 

Arthritis  Deformans  or  Bhenmatoid  Arthritis  of  the  hand  is  a 
common  aflection.  In  this  condition,  the  fingers  which  are  thickened  and 
stififened  are  partially  bent  towards  the  palm,  and  at  the  same  time  turned 
towards  the  ulnar  side.  The  articulations  are  swollen,  and  in  the  earlier 
stages  painful.  The  disease  rarely  occnrs  before  middle  age.  It  is  more 
common  in  elderly  people,  and  especially  those  of  the  labouring  class,  whose 
hands  have  been  much  exposed  to  the  weather,  with  the  fingers  bent  as  in 
holding  reins  or  agricultural  implements.  The  deformity  is  permanent  and 
incurable. 

Dnpnytren's  Contraction  of  the  Fingers. — One  or  more  fingers  may  be 
bent  in  consequence  of  injury  of  the  flexor  tendons ;  the  skin  and  fascial 
structures  of  the  palm  remaining  sound  with  the  exception  of  some  cicatricial 
tissue.  Such  a  contraction  is  incurable,  as  a  portion  of  the  tendon  has 
probably  sloughed  away.  In  the  true  digital  contraction,  commonly  called 
Dupuytren's  con  tract wn — its  pathology  having  been  pointed  out  by  that  great 
Surgeon  in  1832 — the  tendons  and  their  sheaths  are  unaffected,  the  deformity 
being  due  to  changes  taking  place  in  the  fascial  structures  outside  them. 
Most  commonly  this  commences  in  the  little  finger,  and  thence  gradually 
extends  to-  the  ring  and  middle  fingers,  which  become  so  forcibly  and  firmly 
flexed,  that  their  extension  is  not  practicable.  The  thumb  and  index  finger 
are  much  less  commonly  affected.  This  deformity  is  very  rare  in  females,  and 
is  most  commonly  met  with  in  males  after  forty.  It  has  very  generally  been 
supposed  that  the  condition  results  from  frequent  and  continued  pressure  on 
the  palm  of  the  hand,  as  in  leaning  on  a  round-ended  stick  in  walking,  or  in  those 
trades  in  which  an  instrument  is  pressed  into  the  hollow  of  the  hand.  This, 
however,  seems  doubtful  ;  it  certainly  often  occurs  without  any  apparent 
exciting  cause.  In  some  cases  I  have  found  it  associated  with  a  rheumatic  or 
trouty  diathesis,  and  fiOckwood  has  demonstrated  the  presence  of  uric  acid 
crystals  in  the  thickened  fascia  removed  by  operation.  On  examining  the 
contracted  fingers,  projecting  ridges  will  be  felt  extending  from  the  palm  to 
their  anterior  aspects  ;  and  on  endeavouring  to  straighten  them,  these  ridges 
will  be  found  to  become  stretched,  and  the  palmar  fascia  to  be  rendered  tense. 
The  skin  covering  these  fascial  ridges  is  at  first  free,  but  after  a  time  becomes 
adherent  to  them.  So  firmly  are  the  fingers  contracted,  that  by  no  effort  can 
they  be  extended. 

Pathology. — Dupuytren  found  on  dissecting  a  hand  which  was  the  seat 
of  this  disease,  that  after  the  removal  of  the  skin,  which  was  loose  and  flaccid, 
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the  cuntractiou  cootinned  as  before,  and  this,  therefore*  could  not  be  its  «eat ; 
that  the  palmar  fascia,  which  was  exposed,  was  tense  and  shortened*  whilst 
from  the  lower  aspect  some  cord-like  prolongations  passed  up  by  the  side  of 
the  fingers :  and  tbuL,  when  these  were  divided,  the  contraction  Wiia  imme- 
diately removed,  the  tendons,  the  bones,  and  the  joints  being  perfectly  8<^rand, 
He  considered  these  fibrutt^i  chords  to  Ije  digital  prolongations  of  the  palmar 
fbacia,  and  conseqnently  looked  upon  this  membrane  m  the  seat  of  the  disease. 
Goymnd^  who  hfis  carefully  dissected  hand^  aflTected  in  this  way*  states  that 
these  fibrous  cords,  wfuch  he  looks  up*in  as  the  seat  of  the  afFection,  ai-e  not 
prolongations  of  the  imlnmr  fiiseiu»  but  »re  filirous  structures  that  extend  from 
its  superficial  aspec^t  to  the  sheaths  of  the  fiex<»r  tendons,  into  which  they  are 
inserted  opposite  the  second  phalanx  ;  being  formed  by  hypertrophy  of  bauds 
of  Bul»cutaneou8  connective  tissue  which  naturally  exist  in  this  situation. 
W.  Anderson,  who  also  has  investigated  the  pathology  of  theee  cases,  descriljee 
the  cHjutraction  as  due  to  **  an  inflamraatory  hyperplasia  commeneing  in  the 
subcutaneous  tissue  of  the  palm,  involvinji^  the  skin  and  fascia  secondarily,  and 
replacing  the  adipose  connective  tissue  which  normally  serves  as  an  elastic  cushion 
for  the  palmar  surface  of  the  hand  and  fingers.'*  The  fact,  thei-efore,  remains 
rertain  that  the  flexor  tendons  have  notldng  to  do  with  this  special  form  of 
finger  eontntction,  hut  that  it  is  due  entirely  to  fibrous  cords  from  the  dirrttal 
divisions  of  the  palmar  Uistnik  ;  and,  as  Adants  has  pointed  out,  the  insertion 
of  these  digital  prolongations  of  the  fascia  into  the  perio»tetuii  of  the  second 
phaknv  readily  explains  the  drawing  dow*n  of  that  bone. 

The  Diagnosis  of  case^  of  di^ntal  contraction,  so  far  as  the  deformity  is 
conc4jrne(I,  is  oi>vioQs,  and  requires  no  commeut ;  so  far  as  the  cause  is  con- 
cerned, it  is  not  80  easy.  Is  it  tendinous  or  fascial  ?  When  tendhious^  the 
contracte*!  tendon  can  be  followed  up  to  and  above  the  WTist  a«  a  tense  cord, 
and  by  flexing  the  wTist  the  contracted  finger  can  b<*  partly  or  completely 
straightened.  When  fmcia]^  the  tendi>u  cannot  be  elwirly  defined,  but  the 
fudmar  struetures  are  dense,  tliickened,  and  incorpctrated  together,  forming 
distinct  ridges  ftud  sulci  ;  flexion  of  the  wrist  does  not  allow  the  contracted 
finger  to  l)e  straightenecL 

This  true  digital  contraction  must  not  lie  confounded  with  the  ^*  arthritis 
deformans ***  which  oftitn  distorts  the  weather-lieaten  hands  of  labouring  men 
and  Milors.  In  these  cjises  all  the  fingers  arc  b<-nt  inwards,  and  more  or  leis 
twisttHl  t^i  the  nlnar  side,  so  that  the  hand  presents  u  elavv-like  ap|K*aiiuiOQi  Use 
mischief  evidently  affecting  the  joints. 

Treatment. — The  treatment  of  digital  contractions  is  purely  mechanical 
and  operati\e.  The  progress  of  the  disease  may  be  n?tanled,  and  fii>nic  benefit 
obtained  by  the  use  of  fi n^'«*r-spliiU*  applied  to  the  dorwd  aspect,  an»l  I 

with  elastic  tractors.     The  kind  of  o|Hiration  must.  l>e  determined  by  [ 
logic4il  causMi  of  the  disease.     If  the  atsc  be  one  of  contraction  of  the  tlexor 
muscle  and  tendon,  tenotomy  may  be  performed,  but  in  Dupuytren's  ct>ntnK> 
tion  the  tension  and  its  sheath   must    not  lie  touched,  but  the  contracted 
sLfQctures  out-  i  must  be  cut  across. 

Adams,  rve*  the  true  pathoU>gy  of  this  alfoetion  (Fig.  flSii),  has 

dovi»<-fl  a  successful  means  of  remedying  it  by  subcutaneous  operation,  which 
should  as  far  as  possii)le  Ihi  employed  instead  of  an  open  incision*  The  plan 
consists  in  making  multiple  subcuuineous  dtristons  of  the  fascia  and  ita  digital 
proloDgationn,     For  this  pmpose  he  u^s  the  smallest  jxisaible  tenotome — little 


HAMMER    FINGER, 


537 


larger  than  a  cataract-needle ;  with  this  instrument  about  four  subcutaneous 
incisions  are  made  to  each  finger,  not  more  than  one  or  two  fingers  being 
operated  on  at  a  time.  The  first  puncture  is  made  in  the  palm  just  above  the 
transverse  flexion-crease  at  a  point  where  the  skin  is  least  adherent.  By  the 
second  puncture,  the  same  cord  should  be  divided  between  the  flexion-crease 
and  the  web  of  the  fingers.  The  third  and  fourth  punctures  should  be  made 
80  as  to  divide  the  digital  prolongations  of  the 
fascia.  Immediate  extension  is  then  made,  and  the 
fingers  kept  straight  on  a  padded  metal  splint. 

In  performing  this  operation  the  Surgeon  must 
be  careful  not  to  carry  his  incisions  or  punctures 
too  deeply  into  the  palm,  lest  the  superficial  palmar 
arch  or  one  of  its  branches  be  divided.  The  guide 
to  the  commencement  of  the  digital  prolongations 
from  the  palmar  fascia  is  the  transverse  flexion-fold 
in  the  palm.  This — as  Adams  has  pointed  out — 
corresponds  exactly  with  the  line  of  the  metacarpo- 
phalangeal articulations,  and  is  of  course  well  in 
advance  of  the  superficial  palmar  arch.  By  keeping 
the  highest  incisions  near  to  this  line,  no  danger  to 
this  artery  need  be  feared.  Should  it  be  found  to  be 
impossible  to  straighten  the  fingers  with  such 
limited  incisions,  or  should  the  skin  be  firmly  p^^, 33  _i,„^„y,„„.,  contraction 
adherent   to  the    subjacent  fibrous  band,  it    has  (after  Adams), 

been    recommended   to   make    a  crucial   incision 

through  the  skin,  to  turn  the  flap  back,  divide  or  dissect  off'  the  fascial 
bands  from  the  sheaths  of  the  tendons,  and  straighten  the  fingeA.  As 
the  flexor  tendons  are  not  primarily  aff'ected,  they  must  not  be  divided. 
After  the  operation,  the  hand  should  be  placed  on  a  digitated  splint  and  the 
fingers  kept  extended.  This  mode  of  treatment  can  only  be  attempted  as  a 
last  resource  in  a  useless  hand,  as  the  prospect  of  success  is  not  great. 

Contraction  of  the  finger  backwards  is  of  very  rare  occurrence. 
I  have  seen  only  one  such  case,  in  a  lady  in  whom  the  little  finger  of 
one  hand  had  a  crescentic  curve  backwards;  the  ring-finger  was  also  slightly 
affected.  This  condition,  which  was  permanent  for  many  years,  obstinately 
resisting  all  treatment,  mechanical  and  constitutional,  appeared  to  be  due  to 
chronic  neuritis  of  the  cords  of  the  brachial  plexus,  consequent  on  a  fall  on 
the  back  of  the  head  and  neck. 

The  name  Hammer  Finger  has  appropriately  been  given  to  a  condition 
occasionally  met  with  in  the  hand,  similar  to  and  sometimes  associated  with 
the  deformity  known  as  "  hammer-toe."  The  condition  usually  occurs  in 
early  life,  and  is  characterized  by  flexion  of  the  interphalangeal  joints  of  the 
finger  with  usually  slight  over-extension  of  the  metacarpo-phalangeal  joint. 
It  is  generally  met  with  in  girls,  and  usually  aff*ects  the  little  finger.  W. 
Adams  has  pointed  out  that  in  the  early  stages  passive  extension  of  the  finger 
is  possible,  but  that  this  gradually  becomes  impossible  on  account  of  the 
contraction  of  the  skin  and  fiiscia  in  front  of  the  joints.  Anderson  found  the 
anterior  part  of  the  lateral  ligaments  tense,  and  believes  this  to  be  the  cause 
of  the  deformity. 

If  the  finger  can  Ije  extended  the  treatment  should  consist  in  applying  a 
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small  straight  splint.     If,  however,  the  fle?n'o&  is  peroiauent,  Adams  re 
mends  that  the  tense  bands  of  fascia  lu  frout  of  tbe  Hexed  joiuu  should 
be  divided  trans ver^jly  wifh  a  fine  faseia  knife. 

Congenital  Deformities  of  the  Fingers  and  Hand  are  freqncntlj  met 

.with  and  assume  very  varioufi  forms,  only  tbe  chief  of  which  can  be  briefly 

ral hided  to  here. 

1.  Congenital  Hypertrophy  of  the  Fingers  or  ICacrodaotylism  is  a 
rare  condition  in  which  onv.'  or  mure  dibits  grow  t^j  a  wizt^  altogether  uut  of 
proportion  to  the  rest  of  the  hand»  though   still   maintaining  more  or  less* 

,  accumtely  their  normal  form.     Two  or  three  fingers  an?  commonly  affected. 

'  Attempts  have  been  made  to  ivduce  and  arrest  tbe  giowtli  by  pressure  but 
without  success.     If  the  large  digits  are  useless,  they  may  be  amputated. 

t.  Snpemiunerarj  Bigits  or  Folydactylism  form  the  most  common 
deformity  of  the  hand.  Tbe  snpernuniLrary  digit  is  always  either  at  the 
nidial  or  the  ulnar  side  of  the  bund,  and  in  three*iifthsof  tbe  cas<2sit  i.s  in  the 


fig.  6B4.— Suf«muuirr«r7 
Tbuiuti, 


latter  situation,  Tbe  degree  of  development  of  the  digit  varies  grviitly.  It 
may  be  so  perfect  that  it  appears  to  be  simply  a  continuation  of  the  mvtunl 
series,  there  l>eing  six  complete  digits  instead  of  five ;  and  Morand  describes 
a  hand  having  a  thumb  and  six  well-formed  though  sctmewhat  shortened 
fingers.  More  comuionly  the  supernumerary  digit  is  far  from  perfect.  The 
presence  uf  a  metacarpal  l>one  is  rare,  but  three  well-fonued  phalanges  ai^ 
not  nnoommonly  found  attached  by  a  lateral  articulation  to  the  inner  side  of 
tbe  head  of  the  fiftli  metacariMd  bone.  In  the  leiist  perfect  form  tbe  finger  Is 
represented  by  a  small  fleshy  lump  commonly  containing  a  small  central  mass 
of  cartilage,  and  always  provided  with  a  rudimentary  nail.  It  is  attached 
to  the  base  of  the  fir^t  phalanx  of  the  little  finger  by  a  narrow  jjedicle, 
VsriooK  intermediate  forms  are  alao  met  witli.  A  sttfierninnemry  thumb  may 
be  distinctly  separate,  containing  usually  two  small  deformed  f^  '  <,  or  it 
may  be  morc  or  less  completely  fuM^l  wtth  tbe  normal  digit,  ^  wide 

mass  with  a  double  nail  at  the  end.  In  other  cases  the  thumb  in  uicivly  bifid, 
only  the  btat  phalanx  being  double.  All  these  varieties  of  deformity  of  the 
fingem  ftre  more  or  leas  hereditary*  They  may  in  most  cases  very  easily  be 
remov^  by  an  operation,  which  is  simple  and  perfectly  safe,  the  supernumerary 
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finger  being  disarticulated  at  its  base.  It  is  better  to  do  this  at  as  early  an 
age  as  possible  ;  no  good  can  possibly  come  of  delay. 

In  some  rare  cases,  as  in  that  from  which  the  annexed  drawing  (Fig.  635) 
was  taken,  two  hands  may  appear  to  be  fused  into  one.  In  these  no  opera- 
tion is  possible. 

3.  Congenital  Want  of  Development  of  the  Fingers  or  Miorodaety- 
lism  is  a  less  common  deformity.  In  the  extreme  forms  of  this  all  the  fingers 
may  be  wanting  except  the  thumb  and  little  finger,  which  may  be  approxi- 
mated to  each  other  like  the  claws  of  a  crab,  the  hand  being  deeply  cleft 
in  the  situation  of  the  missing  fingers. 

5.  Partial  Congenital  Amputation  or  Dactylolysis  is  another  rare 
deformity.  The  accompanying  drawings  (Figs.  686  and  637)  are  repre- 
sentations of  a  remarkable  deformity  of  the  hands  in  a  child  that  was 
under  my  care  some  years  ago.  The  fingers  appear  to  have  suffered  in 
some  instances  complete,  in  others  partial,  amputation  in  utero.  They  are 
marked  by  deep  transverse  sulci ;  others  are   shortened,  and   terminate   in 
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Fig.  ('.;{.'..  -Left  Hand. 


Fig.  037. -Right  Hand. 


rounded  nodules,  with  a  narrow  pedicle  connecting  them  with  the  proximal 
phalanx. 

Webbing  of  the  Fingers  or  Syndactylism  is  occasionally  met  with.  In 
this  condition  a  cutaneous  septum  unites  contiguous  fingers.  Sometimes  the 
malformation  is  confined  to  one  digital  interspace,  and  then  it  is  usually  that 
between  the  index  and  middle  fingers.  In  other  cases  it  occupies  two  or  all 
three  interspaces.  The  web  is  a  tolerably  thick  septum  of  skin,  narrow  at  the 
I)ase,  broader  above.  It  may  extend  the  whole  length  of  the  fingers,  or  only 
for  a  portion.  The  web  does  not  interfere  with  the  movements  of  the  fingers 
in  flexion  or  extension. 

This  deformity  is  not  easily  remedied  by  operation.  It  would  seem 
extremely  simple  to  divide  the  web  and  to  keep  the  fingers  apart  while  the 
raw  surfaces  are  healing,  but  experience  has  shown  that  this  treatment  leaves 
the  patient  little  better  than  before  the  operation,  as  gradual  union  of  the  raw 
surfaces  advances  from  the  angle  in  spite  of  all  that  can  be  done  to  prevent  it. 
To  overcome  this  difficulty  it  has  been  suggested  to  make  a  puncture  through 
the  web  at  the  base  of  the  space  between  the  fingers,  and  to  pass  tlirough  this 
a  piece  of  glass  rod  or  metal,  which  may  be  worn  until  the  wound  thus  made 
Is  completely  covered  by  epithelium.     When  this  healing  is  complete,  the  web 
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mtiy  lie  slit  up  without  risk  of  re-union  proceeding  from  tho  angle  betweecn 
tlie  Mog^ers. 

When  the  septum  is  ?ut!ieioDtlj  thick,  the  follosviug  openUion,  invented  bj 
Didot  of  Lii^ge,  may  advantageously  bo  pmoliso<k  Suppuaing  the  index  and 
middle  liogens  to  be  webbed,  the  following  would  be  the  procedure  to  l»e 
adopted,  which  is  of  course  equally  applicable  to  any  of  tlie  uther  fingers  : 
1,  The  Surgeon  makes  an  incision  along  the  median  line  of  the  palmar  aspei^t 
^Of  the  index  finger^  extending  the  whole  length  of  the  web.  2.  Two  small 
rausverse  incisions  ai'e  next  made  at  tlie  upper  and  lower  ends  of  this  longi- 
tudimU  incision,  extending  from  it  to  the  ends  of  the  web,  ;i.  The  rectangular 
flap  tims  defined  is  dissected  back  as  thick  as  possible,  so  that  iU  baek  c^orre- 
s[KUHis  to  the  raid-line  of  the  web.  4.  A  corresp(mding  longitudinal  incision 
now  made  along  the  dorsal  surface  of  the  middle  finger,  but  comes  rather 
further  down  on  the  hand.  The  two  transverse  incisions  at  its  upi>er  and 
lowtr  ends  are  next  mmle  ;  the  flap  thus  defined  is  dissected  back,  and  when 
the  knife  reaches  the  raid-line  4>f  the  web  the  two  fingers  will  be  found  to  be 
sepanited.     5.  The  next  and  last  8tep  of  the  operation  is  to  wrap  each  fiap 
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round  the  mw  surface  of  the  linger  to  which  it  oontinues  t<i  be  attached,  and 
.to  fix  it  in  posfiition  l>y  a  sufficient  number  of  horsehair  <>r  fine  nitt^ut  stitohei. 
Thus  the  raw  surfnre  on  the  index  finger  will  be  covered  by  the  fitip  t«keQ 
from  the  dorsum  of  the  middle  and  i^ke  vetiH,  as  ii  aeen  in  the  accompanying 
dingmm  (Fig.  a»8)* 

In  the  accomjianying  cut  (Fig.  6311),  transverse  setstions  of  the  finger*  are 

.ihown,     The  opemtion  ghonld  not  he  undcrtjikcn  at  too  early  an  age^  as  the 

'small  sis&e  of  the  parts  makes  it  diftieult  to  do  it  efiioieutly.     U  is  doubtful  ah^o 

if  the  re?ult  in  after-life  is  always  satisfactory*     I  have  known  of  a  case  in 

which  the  Rears  in  the  site  of  the  divided  webs  seemed,  by  contraction  and 

want  (»f  growth,  to  have  led  to  deformity  of  the  fingers  even  more  crippling 

than  the  origitial  webbing,  and  nltimutely  necessitating  partial  amputation  of 

'  one  finger  which  was  hopelessly  distorte^l  and  fiexeii  inU»  the  palm*     If  two 

fingers  only  are  wehlied^  they  may  he  left  until  the  hand  is  fully  grown  licforc 

operation. 

If  the  uniting  web  iji  thin  the  above  operation  is  tmpfracticablc,  and  Ui« 
mecliod  devised  by  Zeller  will  be  fonnd  uiefnl.    Thia  eonaiate  in  raising  a 


GENU   VALGUM.  541 

small  triaDgalar  flap  from  the  dorsum  of  the  web,  leaving  its  base  at  the  level 
of  the  natural  cleft  and  its  apex  opposite  the  first  interphalangeal  joint. 
The  web  is  then  divided  up  to  the  normal  level  and  the  flap  turned  forwards 
between  the  fingers  and  adjusted  with  fine  sutures.  Skin  grafting  is  some- 
times useful  in  these  cases. 


DBFORMXTIICS    OF    THIS    IiOWlDR    IiIMB. 

AnkylosiB  of  the  Kip  has  been  already  described  (p.  489),  and  Con- 
genital  Dislocation  (Vol.  I.,  p.  704). 


DSFORMITDBS  OF  THX  UDG  AND  FOOT. 

Genu  Valgum. — The  deformity  termed  Genu  Valgum,  or  Knock-lmaep 

usually  affects  both  extremities,  though  it  is  generally  more  marked  in  one 
than  in  the  other.  In  it  the  knee  forms  the  apex  of  a  triangle,  the  base  of 
which  is  represented  by  a  line  drawn  from  the  trochanter  to  the  outer  ankle. 
Knock-knee  arises  at  two  periods  of  life  :  first,  during  early  childhood,  when 
it  is  usually  the  result  of  rickets,  and  is  most  frequently  conjoined  with  some 
curvature  of  the  bones  of  the  leg  ;  and  secondly,  about  puberty,  when  it  is  due 
to  relaxation  of  the  ligaments,  and  is  frequently  the  result  of  carrying  heavy 
weights.  At  this  period  it  is  often  conjoined  with  weak  ankles  and  flat-foot. 
In  many  cases  the  flat  and  everted  foot  is  probably  the  primary  affection. 
Bock  states  that  out  of  221  cases  which  he  examined,  17  originated  about  the 
period  of  the  first  dentition,  and  200  between  that  age  and  the  16th  or  18th 
year.  Some  occupations  are  said  to  predispose  to  it,  smiths  being  especially 
liable  to  the  deformity.  In  whatever  way  knock-knee  arises  there  is  relaxation 
or  stretching  of  the  internal  lateral  ligament ;  the  biceps,  the  external  lateral 
ligament,  and  often  the  vastus  extemus  are  tense.  The  patella  is  thrown 
outwards  and  in  some  cases  undergoes  complete  external  dislocation  (see 
Vol.  I.,  p.  705). 

Mode  of  Prodnction. — In  the  rickety  forms  of  genu  valgum  the  femur  is 
chiefly,  and  often  exclusively,  at  fault.  In  some  cases  the  deformity  is  the 
result  of  an  abnormal  bending  of  the  shaft  of  the  femur,  which  presents  at  its 
lower  end  a  curvature,  the  convexity  of  which  is  directed  inwards.  As  the 
result  of  this  the  internal  condyle  is  necessarily  displaced  downwards  and  the 
leg  is  thrown  outwards  to  a  corresponding  extent.  Far  more  frequently, 
however,  the  fault  lies  in  the  inferior  epiphysial  line  of  the  femur.  On 
account  of  the  oblique  direction  of  this  bone  the  internal  condyle  is  longer 
than  the  external  so  that  the  surfaces  of  the  two  condyles  which  rest  on  the 
tibia  may  be  in  the  same  horizontal  plane.  In  rickety  genu  valgum  the 
apparently  undue  elongation  of  the  internal  condyle  is  not  caused  by  an  actual 
enlargement  of  the  condyle  itself,  but  is  due  to  an  unequal  growth  at  the 
inner  and  outer  parts  of  the  epiphysial  line,  so  that  the  internal  condyle  is 
displaced  downwards  below  a  horizontal  line  drawn  through  the  articular 
surface  of  the  external  condyle.  This  is  probably  due,  as  Humphry  suggests, 
not  so  much  to  an  excessive  growth  in  the  inner  part  of  the  epiphysial  line  as 
to  a  defective  growth  in  the  outer  part.  It  is  a  necessary  result  of  the  oblique 
position  of  the  femur  that  the  weight  of  the  body  is  transmitted  more  through 
the  outer  part  of  the  lower  extremity  of  the  bone  than  through  the  inner  part. 


54i 


DEFORMITIES    OF    THE    LEG    AND    FOOT. 


The  explanation  of  cases  of  rickety  genu  valgum  which  therefore  seems 
ni»)fit  satif*fai  tory  is  that  the  growth  of  the  rickety  bont,*  is  especially  iuterfcrfMl 
with  in  tbose  parts  through  which  the  weight  is  chiefly  transmitted,  and 
that  thus  the  increase  in  length  is  proportionately  ^ater  in  the  inner 
half  of  the  epiphysial  line  than  in  the  outer*  Thus  the  internal  condyle  is 
displaced  downwards  although  not  itself  enlarged.  In  some  instonccs,  the 
defoiTOity  is  increased  by  a  curvature  of  the  upper  end  of  the  tibia, 
resulting  probably  from  a  deficient  growth  in  its  outer  part.  In  those 
caseg  in  which  genu  valgum  develops  in  early  adult  life  it  is  prnbable  that 
a  relaxed  condition  of  the  ligaments  of  the  knee-joint  is  the  primary  con- 
dition- If  the  subject  of  a  thus  weakened  joint  ia  compiclled  to  spend  the 
reater  pai't  of  the  day  in  the  standing  position,  and  is,  j^erhaps,  engaged  in 
vork  wliieli  involvess  the  carrying  of  heavy  weights,  the  knee  will  tend  to 
yield  in  an  inward  direction.  In  cases  w^hich  arise  directly  in  this  way,  Little 
states  that  a  distinct  gap,  often  of  con*idcrahle  width/may  be  felt  l>etween  thej 
inner  side  of  the  head  of  the  tibia  and  the  femur.     Although  in  this  Tarie 

of  the  deformity  the  ligaments  are  primaril 
affected,  the  lower  end  of  the  femur   gnidua 
becomes  altered  and  an  apparent  enlargement 
of  the  internal  condyle  is  produce*!  by  u  defi^ 
cient  growth  in  the  outer  part  of  the  cpiphysii 
line  resulting  from   the   undue    share   of  the 
weight  of  the  liody  which  is  tbro\\ii  upon  it 

The  ira|K>rtant  |>art  taken  by  tlie  relaxation 
of  ligaments  in  the  causation  of  knook-knee 
in  young  adults    is   well    illustrated    V)y   the 
occasional   occurrence  of   the   deformity  iis 
sequel  of  chronic  synotitis,  and  n\m  follow! n 
excision  or  arthrectomy  of  the    joint,  if  th 
patient  be  allowed  to  dispense  with  support  t 
the  joint  before  the  part  is  tlioroughly  eonsolt*! 
dated.    In  all  forms  of  genu  valgun)  the  defo 
njiiy  diHappeai"s  when  the  knee  is  tlexjnj,  U»cnui 
the  internal  cf^ndyle  is  displaced  downw*anl 
but  without  any  con'esj)onding  increase  in  i 
antero*po«teri<ir  diameter.     In  extreme  cas^ 
of  knock-knee  the  joint  is  often  capable  of" 
some  degree  of  over-extension,  the  leg  at  the  same  time  rotating  outwards. 

Treatment.     In  young  children  tlie  treatment  of  genu  valgum   shouli 
eouBist  in  the  first  place  In  careful  attention  to  the  diet,  and  the  administ 
tion  of  cod-liver  oil  «nd  ti^nics.    With  the  object  of  preventing  an  incrwu 
1-  deformity,  the  child  must  for  a  while  1h*  kept  entirely  off  its  feet.     Th 
>i  done  by" applying  a  light  wooden  splint,  <*aa*fjillv  juidded,  to  the  out 
side  of  tlie  liinb.     It  should  mich  from  the  hip  to  Ix^twiTU  two  und  tii 
inches  beyond  the  foot.     The  spliut   is  attached  to  the  thigh  and  leg,  b 
bandages  or  soft  webbing  straps,  and  sluuild  be  worn  constantly  except  at  oighi  , 
f  ning  the  limb  should  Im?  well  douched  with  cold  or  tepid 

nly  rubbetl,  whilst  the  h'g  is  drawn  firmly  inwartls* 
In  the  case  of  older  children,  external  wooden  splints  may  still  lie  ij»ed*  but 
sliould  not  reach  beyond  the  foot,  so  that  the  child  is  able  to  wiilk.     Th< 
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splint  is  attached  to  the  limb  by  broad  straps  above  and  below  the  knee,  and 
by  another  around  the  ankle,  whilst  the  upper  ends  of  the  two  splints  are 
joined  by  a  narrow  strap  passing  behind  the  pelvis,  to  prevent  their  tendency 
to  "  ride  "  forwards. 

As  an  alternative,  if  the  greater  expense  is  no  drawback,  the  apparatus 
represented  in  Fig.  640,  may  be  used.  This  consists  of  a  well-padded  iron  stem 
reaching  along  the  outer  side  of  the  limb  from  the  trochanter  to  the  ankle,  and 
attached  above  to  a  pelvic  band  and  below  to  the  boot. 
Where  it  corresponds  to  the  knee  it  should  be  pro- 
vided with  a  hinge,  and  should  have  a  broad  well- 
padded  strap  passing  over  the  inner  side  of  the  joint, 
and  attached  by  buckles  to  the  stem,  in  such  a  way 
that  by  tightening  these  the  knee  may  be  drawn 
outwards.  In  all  cases  of  genu  valgum 
the  feet  should  be  examined,  as  much 
benefit  may  result  from  proper  treat- 
ment directed  to  the  correction  of  the 
condition  of  flat-foot,  which  is  so  often 
present. 

In  a  considerable  proportion  of  the 
cases  of  knock-knee  occurring  in 
rickety  children  the  deformity  can  be 
arrested  in  its  early  stages  by  the  simple 
means  above  described,  and  often  the 
position  of  the  limb  becomes  gradually 
much  imprgved.  The  cases  in  which 
the  deformity  results  from  relaxation 
of  the  ligaments  often  require  no  further 
treatment  than  support  to  the  limb, 
and  the  adoption  of  measures  directed 
to  the  improvement  of  the  general 
health. 

In  the  more  advanced  cases,  however, 
operative  interference  may  be  required. 
It  is  very  rarely  necessary  in  young 
children,  and  indeed  should  not  as  a 
rule  be  undertaken  in  patients  under 
ten.  Before  that  age  the  deformity  can 
usually  be  corrected  by  simpler  means, 
and  it  is  an  objection  to  operative  interference 
before  the  rickety  process  has  been  recovered  from,  that  relapse  is  very  likely 
to  take  place. 

The  only  operative  treatment  for  genu  valgum  which  will  be  considered 
here  is  antiseptic  osteotomy.  Forcible  straightening  of  the  limb,  as  practised 
by  Delore  of  Lyons,  is  too  uncertain  and  dangerous  a  method  to  be  recom- 
mended, whilst  no  possible  good  can  be  expected  from  subcutaneous  division  of 
the  biceps  tendon  for  the  relief  of  a  defonnity  due  to  an  alteration  in  the  bone. 
Antiseptic  osteotomy  has  for  its  object  the  restoration  of  the  inner 
condyle  to  its  normal  level.  It  is  impossible  here  to  do  more  than  mention 
many  of  the  methods  that  have  been  employed  with  this  object.     In  1876, 
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Aiinandale  opened  the  joint  and  removed  the  prominent  portion  of  the  inner 
condyle  with  the  saw.  This  bold  operation  was  completely  suocesaful^  but 
81  nee  the  introduction  of  simpler  methods  it  has  not  been  repeated.  In  1876 
Ogston  performed,  for  the  first  time,  the  operation  of  sawing  off  the  inner 
condyle  obliquely  by  means  of  an  Adama^s  saw  ( Fi^.  574 ),  introduced  through 
a  puncture  made  in  the  skin  above  the  inner  condyle.  In  1H78  Macewen 
modified  the  operation  by  removing  a  we<l^e-shaped  piece  of  bone  in  the  line 
of  Ogston'e  saw-cut,  but  without  penetratint^  so  deeply  as  the  articular 
cartilage,  and  Reeved  at  the  same  time  suggested  dividing  the  condyle  with  a 
chisel,  stopping  just  sliort  uf  the  cartilage*  In  1878  Harw el  1»  regarding  the 
deformity  not  merely  as  a  lengthening  of  the  inner  condyle,  but  as  an  obliquity 
of  the  whole  lower  epiphysis,  cut  through  the  femur  with  a  chisel  a  little 
above  the  epiphysis  from  the  outer  side,  and  subsequently  after  sume  weeka 
divided  the  tibia  and  fibula  in  the  same  way  about  one  inch  below  the 
artioular  surfaces.     Lastly,  Macewen  introduced  the  method  of  dividing  the 

I  femur  only,  immediately  above  the  epiphysis,  and,  at  the  present  time,  this 
metliod  is  almost  universally  adopted  in  preference  U)  all  others.  It  has  the 
greiit  advantage  of  not  implicating  either  the  epiphysis  or  the  joint*  The 
operation  is  thus  performed  :  The  limb  should  be  laid  on  its  outer  side  on  a 

'  sand  bag,  with  the  knee  slightly  flexed.     A  sharp-pointed  scalj>el   is  then 

I  introduced  ^n  the  inside  of  the  thigh,  **  at  a  point  where  the  two  following 
lines  meet, — t^ne  drawn  transversely  a  finger Vbreadth  almve  the  superior  tip  of 
the  external  condyle,  and  a  longitudinal  one  drawn  half  an  inch  in  front  of  the 
adductor  magnus  tendon.'"  The  incision  is  made  vertically  upwards,  and 
should  be  about  three-quarters  of  an  inch  in  length,  being  slightly  longer  thaii 
the  breadth  of  the  osteotome  to  be  used.  The  scal))6l  must  be  carried  directly 
down  to  the  bone,  and  the  fisteotome  must  be  inserted  along  it  as  it  is  with- 

*  drawn  and  then  turned  so  that  its  cutting  edge  is  at  right  angles  to  the 
incision  and  to  the  shaft  of  the  femur,  The  femur  is  next  divided  for  more 
than  two-thirds  of  its  thickness,  the  osteotome  being  taken  in  and  out  of  the 
Wiiund  as  little  as  possible.  The  mailet  should  have  a  heavy  metal  head  and 
a  short  wooden  handle.  The  cut  in  the  bone  must  be  [uirallel  U;  the  articular 
surface  of  the  femur,  which  will  be  more  oblique  than  natural,  owing  to  the 
abnormal  length  of  the  inner  condyle.  The  anterior  and  posterior  layera  of 
compact  tissue  must  not  be  neglected,  and  when  dividing  the  posterior  extra 
caution  must  be  used  lest  the  osteotome  should  be  driven  into  the  popliteal 
vtfisels,  an  accident  which  hafi  happened  moi"e  than  once.     When  two*thirds 

'of  the  bone  have  been  divided  the  remainder  is  fnu-'tunnl  If  the  patient  be 
ftllly  grown,  and  the  bone  of  some  size,  two  or  three  osteotomes  may  be  \ueA 
Buoceesjvcly,  the  first  being  the  thickest.  The  operation  should  be  ijorformed 
with  all  antiseptic  precautions,  and  an  antiseptic  dreasiog  sboold  be  applied 
after  it.  If  the  incision  is  made  in  the  [nuper  place  no  vessel  requiring  ligature 
is  wounded.  Xo  sutures  should  be  put  into  the  wound  unless  it  is  of  unusual 
size.  The  di^^ssing  may  be  left  unchanged  for  one  or  two  weeks,  nnles?  some 
diachargc  shows  out  from  under  it,  as  it  may  do  at  the  end  of  the  first  twenty- 
four  hours.  After  the  operation  the  limb  may  be  placed  on  any  convenient 
iplint  for  the  first  day  or  two,  until  it  is  seen  if  the  dressing  requires  changing^ 

^after  which  a  ph^ster  of  Paris  bandage  should  Ik?  applieti.  The  reiiult*  uf  the 
oj)eration  have  been  extremely  satisfactory.  Tp  to  July  aist,  1884,  Macewen 
bad  oijenited  on  t<\M  Umbs  belonging  to  40t»  j)aticnts.  varyijig  in  aire  from  7 
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to  46.  In  8  cases  only  did  suppuration  take  place.  In  5  cases  the  operation 
was  followed  bj  death,  but  in  none  of  these  was  the  fatal  result  directly  due  to 
the  osteotomy,  one  dying  of  tuberculous  meningitis,  one  of  phthisis,  two  of 
diphtheria,  and  one  of  pneumonia,  which  had  commenced  before  the  operation 
was  performed.  The  average  duration  of  the  treatment  is  about  ten  weeks, 
six  in  splints  and  four  in  hospital  or  at  home  learning  to  walk.  The  patient 
is  usually  fully  restored  to  activity  in  three  months  from  the  time  of 
operation. 

Although  Macewen's  supracondyloid  osteotomy  is  the  operation  which,  at 
the  present  day,  is  the  most  extensively  practised  for  genu  valgum,  some 
Surgeons  prefer  to  divide  the  femur  with  a  fine  straight  saw  from  the  outer 
side.  This  is  very  readily  done  by  making  a  small  incision  on  to  the  outer 
surface  of  the  bone  with  a  narrow  straight  bistoury,  which  is  carried  across 
the  front  of  the  femur,  in  order  to  divide  the  periosteum.  As  the  knife  is 
withdrawn  the  saw  is  introduced,  and  the  bone  sawn  from  before  backwards 
through  about  two-thirds  of  its  thickness,  the  remainder  being  fractured. 
The  line  of  division  should  have  the  same  direction,  but  should  be  at  a  rather 
higher  level  than  in  Macewen's  operation. 

Genu  Varum,  Oena  Eztrorsum  or  Bow-knee,  is  the  reverse  of  genu 
valgum.  It  is  almost  invariably  the  result  of  rickets,  and  is  associated  with 
rickety  curves  of  the  tibia  and  femur.  It  commences  in  early  childhood,  and 
may  then  be  remedied  by  properly  constructed  splints.  If  not  cured  at  this 
age,  osteotomy  may  be  required  later  on.  It  may  be  necessary  to  divide  the 
tibia  as  well  as  the  femur. 

Genu  Recnrvatum  is  a  rare  congenital  malformation  in  which  the  leg 
is  in  a  position  of  over-extension.  It  is  believed  to  be  due  to  accidental 
extension  instead  of  flexion  of  the  lower  extremities  in  utero.  It  is  sometimes 
associated  with  spina  bifida.  In  some  cases  the  patella  has  been  either 
imperfectly  developed  or  absent.  Great  benefit,  or  even  cure,  may  be  effected 
by  the  early  application  of  an  apparatus  gradually  bringing  the  limb  into  the 
flexed  position. 

Contraction  of  the  Knee-Joint. — In  this  condition  the  knee  is  fixed  in 
a  flexed  position,  either  temporarily  by  muscular  action,  or  permanently  by 
chronic  changes  in  or  around  the  joint.  The  pathological  conditions  which 
may  occasion  the  deformity  are  very  numerous,  but  independently  of  its  cause 
two  chief  varieties  are  met  with  : — 1.  Simple  flexion  of  the  leg  on  the  thigh, 
at  a  greater  or  smaller  angle,  and  with  more  or  less  mobility  according  to 
the  condition  of  the  joint.  2.  In  addition  to  this,  there  may  be  horizontal 
displacement  of  the  bones,  the  head  of  the  tibia  being  thrown  backwards, 
the  femur  and  patella  projecting  more  than  is  natural. 

In  examining  a  case  of  contraction  of  the  knee-joint,  the  patient  should  be 
placed  on  his  face,  with  the  thigh  extended.  The  leg  on  the  affected  side  will 
then  be  raised  more  or  less  perpendicularly,  and  the  amount  of  contraction 
may  be  accurately  judged  of  by  the  angle  that  it  forms  with  the  thigh.  The 
degree  of  mobility  may  also  readily  be  ascertained. 

In  the  consideration  of  this  subject  it  will  be  convenient  to  deal  separately 
with  the  three  following  conditions: — 1.  Contraction  due  to  active  inflam- 
mation of  the  knee. — 2.  Hysterical  contraction. — 8.  Chronic  contraction. 

Contraction  from  Inflammation  of  the  Znee. — In  inflammation  of 
the  knee,  the  patient  instinctively  places  the  limb  in  the  semiflexed  position, 
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as  being  that  in  whifh  there  is  lotiat  tension  exercised  on  the  atrnetureg  that 
enter  into  the  joint.  This  position,  whit^h  is  immediately  assumed  on  the 
oocurrenee  of  acute  and  active  inflammation  in  the  joint,  comes  on  more 
gnidually  in  CMses  of  imhucute  inflammation  ;  and  here  the  symptoms  of 
disease  in  the  jdint  may  be  so  sliglit  that  tlje  contraction  may  be  considered 
the  chief  ailment,  and  enjrross  tfie  Surgeon's  attention  too  exclusively. 

The  Irealmeni  of  this  variety  of  contraction  consista  in  the  treatment  of  the 
inflammatory  condition  of  which  it  is  the  resalL  It  is  of  the  utmost  im- 
portance that  an  inflamed  knee  should  not  be  allowed  to  remain  Ui  ti 
position  of  flexion,  or  the  condition  will  i^eadijy  pass  into  one  of  chronic 
CO  u  traction, 

Hysterica  Contraction  is  usudly  associated  with  other  manifestations  of 
hysteria,  of  which  it  is  but  a  local  symptom,  and  commonly  occurs  in  jjirls 
and  young  w*omen.  In  this  form  of  contraction  thei'e  is  no  evidence  of 
disease  within  the  joint;  no  redness,  swelling,  or  other  si^  of  inflam* 
mation  :  but  there  is  great  pain  and  tendemefis  abont  it*  This  pain,  as 
UNual  in  hysterical  cases,  is  superficial  and  cutaneous.  It  is  not  confined  tii 
the  articulation,  but  radiates  to  some  distance  beyond  it.  Any  attempt  at 
straightening  the  limb  not  only  greatly  increajies  the  ftain^  but  also  calls  the 
adjoining  muscles  into  stich  forcible  action  that  it  is  impossible  to  improve 
the  position.  These  local  symptoms  are  connected  with  the  oi'dinary  signs 
of  a  hysterical  temperament,  with  spinal  irritation,  and  »»ften  with  uterine 
derangeraenL 

The  freaimffit  of  these  cases  of  hysterical  contraction  of  the  knee  is  simple. 
The  first  thing  to  be  done  is  to  straighten  the  limb.  This  can  be  effected  only 
by  patting  the  patient  under  the  influence  of  an  anaesthetic,  when»  all  sensibility 
being  suspended,  the  muscular  opposititm,  which  is  partly  voluntary,  and  no 
doubt  in  some  measure  rt*flex,  is  no  longer  called  into  action,  and  the  limb 
falls  of  its  own  accord  almost  into  tlie  straight  position,  in  which  it  must  lie 
retained  by  means  of  a  back  splint,  lest  the  retraction  ix^cur  with  returning 
consciousness  ;  and  then,  the  liystericnl  condition  being  removed  by  treatment 
directed  Ui  the  improvement  of  the  general  health,  the  tendency  to  the  return 
of  the  defonnity  will  be  obviated. 

In  some  longstanding  cases  of  hysterical  contraction  the  deformity  is  not 
altogether  relieved  by  relaxing  the  muscles  with  an  nnijesthctic.  This  results 
from  the  gradual  shortening  of  the  hamstring  and  of  the  flbrous  structures 
about  the  back  of  the  joint  caused  by  the  persistent  flexi<m.  Under 
th(«e  rircumstauct'S  division  of  the  teuae  hamstring  tendons  may  he  necea- 
sary  (p.  :.4«). 

CUuro&io  Coatractioa. —  Tuder  this  heading  are  inchideil  thosiMuiportant 
oases  in  which  the  knei*  is  |K*rmanently  flexed  iind  othenvisc*  diicplaced  aa  the 
result  of  structural  changes  in  and  around  the  joint.  In  severe  caeea  tbe 
))atiGnt  cannot  put  the  foot  t«  the  ground,  and  the  limb  becomes  naelett  for 
the  purjKuse  of  progression.  But  a  leg  with  a  badly  contracted  knee  is  worse 
than  nselesi^—it  h  a  ))ositive  incumbrance  ;  the  limb  projects  Whind  in  a 
most  awkward  manner,  swaying  as  the  body  moves  round,  couKtiintly  in  the 
way  and  liable  t<i  injury.  From  want  of  use,  the  nutrition  of  tbe  limb 
becomes  impaired,  the  Axil  is  cold,  the  circulatn^n  in  it  is  languid,  and  the 
toes  become  liable  to  chilblains  and  troublesome  ulceration.  In  the  leeseevere 
fbrms  of  contracted  knee,  the  inconvenience^  though  not  so  great  as  thai  just 
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described,  is  very  considerable  ;  for,  as  the  ]»atient  can  never  bring  the  heel 
or  sole  to  the  ground,  he  rests  insecurely  on  the  tips  of  his  toes,  and  walks  but 
unsteadily  with  the  aid  of  a  crutch  or  stick. 

Although  chronic  contraction  of  the  knee  may  arise  from  many  different 
causes,  the  essential  condition,  which  is  common  to  all,  is  that  the  joint  is 
allowed  to  remain  in  a  position  of  prolonged  flexion.  As  the  result  of  this, 
those  structures  which  are  relaxed  by  flexion  gradually  become  shortened  and 
resist  all  attempts  at  extension.  Among  the  structures  thus  affected  may  be 
mentioned  the  ligament  of  Winslow,  the  anterior  crucial  ligament,  the 
hamstring  muscles,  and  in  extreme  cases  the  skin  of  the  popliteal  space.  In 
the  majority  of  cases,  however,  the  deformity  is  not  limited  to  simple  flexion, 
but  is  marked  also  by  a  varying  degree  of  backward  displacement  of  the  head 
of  the  tibia  and  external  rotation  of  the  leg. 

The  partial  dislocation  backwards  of  the  head  of  the  tibia  is  largely  the  result 
of  the  prolonged  flexion,  for  in  this  position  the  hamstrings  act  at  a  considerable 
advantage  over  the  extensors,  and 
will  tend  to  draw  the  head  of  the  tibia 
backwards  into  the  ham  (Fig.  t)43). 

In  cases  in  which  the  contraction 
results  from  inflammatory  changes 
in  the  knee,  this  displacement  of 
the  tibia  is  partly  dependent  upon 
softening  and  consequent  relaxation 
of  the  posterior  crucial  and  lateral 
ligaments.  The  displacement  re- 
laxes the  anterior  crucial  hgament, 
which  gradually  becomes  shortened 
and  offers  the  chief  obstacle  to 
extension. 

The  external  rotation  of  the  leg 
which  is  so  often  also  present  is  probably  produced  by  different  causes.     It 
results  in  part  no  doubt   from  the  natural  tendency   of  the  limb  to  roll 
outwards  when  the   ligaments  of  the  knee  are  relaxed,  and  may  also   be 
partly  occasioned  by  the  action  of  the  biceps. 

We  thus  see  that  in  a  well-marked  case  of  chronic  contraction  of  the  knee 
the  deformity  is  of  a  threefold  character  :  flexion,  displacement  of  the  head 
of  the  tibia  backwards,  and  rotation  of  the  leg  and  foot  outwards. 

The  most  important  division  of  these  cases  of  contracted  knee  depends  upon 
the  presence  or  absence  of  osseous  ankylosis. 

In  the  majority  of  cases  in  which  osseous  ankylosis  does  not  exist,  the 
deformity  results  from  cofisolidatian  of  tfie  lif/amentotis  structures  in  and  around 
the  joinL  When  the  contraction  follows  rheumatic  inflammation  the  capsule 
and  ligaments  are  the  parts  chiefly  affected.  When  it  follows  tuberculous 
disease,  as  is  indeed  most  common,  the  internal  structures  of  the  joint  are 
more  or  less  disorganised,  and  the  deformity  is  maintained  by  firm  fibrous 
adhesion. 

In  these  cases  the  knee  is  usually  fixed  at  or  near  a  right  angle,  and  is 
capable  of  but  very  limited  motion.  The  hamstring  muscles  are  not  tense, 
unless  the  knee  is  extended  to  its  utmost ;  and,  indeed,  in  some  cases  they  are 
flaccid,  and  feel  soft.    Not  unfrequently  the  leg  can  be  extended  up  to  a 
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Fig.  ♦U3.— Chronic  Contraction  of  Knee-joint ;  Heftd 
of  Tibia  drawn  backwards. 
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oerfcain  point,  with  as  mtich  freedom  as  in  tlio  niitnral  stftte^  and  then  further 
movemeJit  is  checked  by  a  sudden  stop*  If  this  be  not  dependent  on  the  tibia 
coming  into  contact  with  an  tiukylose<l  p;itc41a,  it  is  owing  to  shortening:  of  the 
hgaments  or  to  the  presence  of  adhosiionft  in  the  joint. 

In  other  «:^ases  the  hamtilrlng^  arr  eonlrackd  either  ah_)ne  or  in  addition  to 
the  reealti*  of  chronic  intiammatiun  within  the  joint  that  have  just  been 
descTibed,  In  the^e  cases  the  hami3tTins:s  will  be  found  to  be  tight;  and, 
in  pro[K)rtion  as  the  leg  is  ext^ndetl  on  the  thigh,  they  will  l)ecome  more 
tense,  untd  at  hist  all  further  extension  is  re^iBted,  apparently  by  their  traction, 
and  not  by  any  sudden  check  or  stop  within  the  joint  itself. 

O^istom  anhtjkmH  exists  in  only  a  small  proportion  of  cases  of  chronic  con- 
traction of  the  knee.  It  maybe  met  with  in  any  case  of  contraction  following 
acute  or  chronic  disease  of  the  joint  which  has  caused  destruction  of  the 
articular  cartilage.     It  is  especially  apt  to  follow  septic  traumatic  arthritis. 

Treatment  of  Cliromc  Contraction  of  the  Knee, — It  is  very  essential 
that  in  the  tn^iuiucnt  of  all  inflanuiuitory  conditions  iA  the  knee  the  joint 
should  be  kept  in  the  extended  position,  and  thus  the  occurrence  of  iH&raianent 
contraction  avoided.  Seeing  also  that  the  conditions  present  in  a  contracted 
knee  and  the  disejises  which  lead  to  it  are  so  various,  it  follows  that  no  general 
line  of  treatmetit  c^in  Ije  laid  down  which  shall  l>e  applicable  in  all  cases.  It 
will  be  convenient  to  consider  in  the  first  place  the  treatment  of  tho«e  cases 
in  which  O'^seous  ankylosis  does  not  exist. 

Extension  of  the  limb  will  usually  prove  sufficient  when  there  is  simple 
angular  contraction.  This  may  he  done  either  gradually  by  means  of  the 
screw-splint  Udiind  the  knee,  or  forcibly  and  at  once,  under  the  influence  of 
anaesthetics.  I  prefer  the  latter  method,  not  only  as  being  the  more  speedy,  but 
as  being  perfectly  safe  and  effectual.  The  mmle  of  effecting  forcible  extension 
is  as  follows  :  The  patient  being  fully  under  the  irifiueni*e  of  an  auiesthatic, 
and  lying  on  his  face,  the  Surgeon,  standing  al>ove  him,  seizes  the  foot  of  the 
affected  limb  with  one  hand,  whilst  with  the  other  he  steadies  the  limb  just 
above  the  knee.  Tie  now  extends  the  leg  gradually  but  fomibly  ;  as  it  cornea 
forwards,  the  bands  of  adhesion  in  and  around  the  joint  will  be  felt  and  heard 
to  give  way  with  loud  snaps  and  cracks,  distinctly  audible  at  some  distance, 
Bhonld  there  be  much  resistance  within  the  joint,  the  Surgeon  may  apply  his 
own  knee  or  elbow  to  the  upper  surface,  and  thus  increase  the  force  with 
which  the  limb  is  acted  up«m.  In  this  way  I  have  never  found  any  difficnlty 
in  eff*ecting  at  once  the  extension  of  the  limb»  Nor  have  I  ever  seen  any  evil 
consetiuenees  result ;  indeed,  it  is  surprising  t4>  wliat  an  am<3unt  of  force  a 
joint  that  has  been  contracted  for  any  length  of  time  may  be  subjected 
without  inconvenience.  Bc*yond  some  fiain  for  a  few  days,  and  slij^ht  heat» 
easily  subdue^l  by  evajwiniting  lotions,  1  have  never  seen  any  ill  rcsidts  arise; 
but  care  must  Im*  taken  tliat  n«»  inHrinimation  is  going  on  within  the  joint  at 
the  time  of  this  mnnipulation,  for,  if  this  were  present,  the  operation  iraoJd 
certainly  Ik*  followed  by  injurious  resnlta.  After  extension  has  been  made,  the 
limb  should  be  ftxed  on  a  long  splint,  well  [mddcfl,  or  on  a  Thomas^  Icneis 
splint,  tnii|MjratinL'^  lotioni*  applit'*!,  and  the  pnticnt  krpt  in  l>rd  for  n  few  days, 
after  ^v*  !)ed  lmnth»gi\  he  may  walk  alM»ut, 

In  tli  •n  appears  to  be  duo  to  retraction  of  the 

hamstring  tendons,  these  must  be  divided.  The  tendon  of  the  biceps  will 
usoaily  be  found  to  be  the  most  tense,  and  should  first  ha  divided.    The 
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gemitendinosus  next  requires  division,  but  it  is  rarely  necessary  to  cut  the 
semimembranosus.  If  subcutaneous  tenotomy  be  practised  the  Surgeon  should 
introduce  the  tenotome  close  to  the  side  of  the  tendon  to  be  divided,  and  cut 
in  a  direction  from  the  popliteal  space  towards  the  skin.  In  dividing  the 
biceps  tendon  great  care  must  be  taken  not  to  injure  the  external  popliteal 
nerve  which  lies  to  its  inner  side.  This  may  be  avoided  by  keeping  the  side 
of  the  tenotome  well  against  the  inner  side  of  the  tendon,  then  turning  the 
edge  outwards  when  passed  deep  enough.  Any  tense  aponeurotic  bands 
which  are  felt  after  the  tendons  have  been  cut  should  be  left,  as  any  attempt 
to  divide  them  may  bring  the  tenotome  into  undesirable 
proximity  to  the  popliteal  vessels,  the  anatomical  relations  of 
the  parts  often  being  considerably  altered. 

Division  of  the  tendons  by  the  open  method — that  is,  by 
making  a  short  incision  over  them — ^has  the  advantages 
that  the  risk  of  injury  to  vessels  or  nerves  is  avoided,  and 
the  Surgeon  may  safely  proceed  to  divide  any  tense  fascial 
bands  which  become  prominent  after  the  tendons  themselves 
have  been  cut  through. 

After  division  of  the  hamstrings,  the  knee  does  not 
commonly  come  readily  into  the  straight  position,  owing  to 
the  shortening  of  the  ligament  of  Winslow  and  the  anterior 
crucial  ligament,  and  gradual  extension,  by  means  of  proper 
apparatus,  will  be  required  to  overcome  this  and  to  stretch 
the  adhesions  within  and  around  the  joint. 

In  a  large  proportion  of  cases  of  contracted  knee,  flexion 
of  the  joint  is  associated  with  backward  displacement  of  the 
head  of  the  tibia  and  external  rotation  of  the  leg.  Simple 
extension  will  then  be  insufficient  to  rectify  the  deformity, 
for  although  the  flexion  may  be  overcome  the  displacement 
of  the  tibia  remains,  and  the  limb  is  left  in  the  condition 
represented  in  the  accompanying  diagram  (Fig.  G44). 

Various  mechanical  contrivances  have  been  suggested  for 
drawing  forward  the  tibia  into  its  normal  position  on  the 
end  of  the  femur,  but  it  is  not  surprising  that  little  success 
follows  their  use,  for,  as  we  have  seen,  the  movement  forwards 
of  the  bone  is  strongly  resisted  by  the  shortened  anterior 
crucial  ligament. 

If,  therefore,  the  contraction  be  sufficiently  marked  to 
interfere  seriously  with  the  use  of  the  limb  operative  interference  is  necessary. 
The  operation  will  consist  in  carrying  out  the  usual  steps  required  in  excision 
of  the  knee.  The  joint  must  be  opened  by  freely  dividing  the  contracted 
ligaments  and  fibrous  adhesions,  and  then  sufficient  bone  must  be  removed  to 
allow  the  parts  to  be  brought  into  a  satisfactory  |K)sition.  In  practice  it 
sometimes  haj^pens  that  this  operation  is  undertaken  for  contraction  of  the  knee 
due  to  tuberculous  disease  which  is  not  yet  entirely  quiescent.  In  such  cases 
the  excision  serves  the  double  purpose  of  removing  the  diseased  tissues  and 
remedying  the  deformity. 

The  only  remedy  for  oaseous  anh/losis  of  the  knee,  in  a  con  traded  position  is 
an  operation.  Rhea  Barton,  of  Philadelphia,  in  1885,  proposed  an  operation 
for  restoring  the  straight  position  of  the  limb  in  cases  of  complete  osseong 
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toint  afl«r  Extenalou : 
Uea<l  of  Tibia  thrown 
Backwards. 
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ankylosis  (if  the  knee-joint  with  angular  deformity.  The  proceeding  oonsiats 
in  excising  a  wedge-shaped  piece  of  the  shaft  of  the  femur  above  the  condyles, 
not  including  the  whole  diameter  of  the  bone,  then  fraeturinj^  the  undivided 
portion,  and  so  bringing  the  limb  into  b  straight  position.  Buck,  of  New 
Vorkt  in  1844.  modified  this  operation  by  sawing  out  a  wedge^shnped  portion, 
consisting  of  th»-'  condyles  of  the  femur,  the  patella,  and  the  head  of  the  tibia. 
In  one  case,  that  of  Reil,  the  femoral  artery  had  to  be  tied  for  aecondaiy 
haamorrhage  from  the  popliteal  on  the  lifteeuth  day  ;  but  the  patient  made  an 
excellent  recovery  with  a  useful  Hmb.  Brainard  of  Chicago,  iu  1m:i4,  proposed  a 
simple  method  fur  remedying  angular  usseuus  ankylusis  of  the  kiK^e,  which  hefurc 
the  introduction  of  the  antiseptic  treatmt'ut  ofwonnds  was  preferable  to  the 
open  methods.  It  consisted  in  drilling  the  femur  subcutaneously  and  then 
fracturing  the  bone.  This  operation  was  first  done  by  Pancoast  in  185I>,  and 
ftubse<|uently  by  Brainard,  Gross,  and  others,  who  extended  it  to  suUnitaneoiiB 
perfonition  of  the  joint  and  to  separation  of  the  patella. 

At  the  present  day  the  only  operation  which  is  practised  for  angular  oeseoiiB 
ankylosis  of  the  knee  is  antiseptic  osteotomy.  The  method  adopted  most 
depend  upon  tlie  position  of  the  limb.  If  the  flexion  is  considerable  a  wedge- 
shajK'd  piece  should  be  removed  from  the  lower  end  of  the  femur  with  a  saw 
iir  usteotuuje  ;  the  width  of  the  base  of  the  werlge  being  propcjrtional  Uy  the 
amount  of  flexion.  In  order  to  avoid  niiy  risk  of  wounding  the  popht^al 
vesaels  it  m«y  l>e  advisable  not  to  j;>enetrate  the  whole  thickness  of  the  femur, 
but  to  leave  the  posterior  layer  of  compact  tissues  to  besubserjuently  fractared, 
as  prai2tised  by  Barton.  If  the  flexion  be  less  marked  simple  osteotomy  of 
the  femur  may  be  suflScient,  or  it  may  also  be  found  advisable,  according  to 
Volkmann«  tu  cut  tbrougli  the  tibia  just  below  its  head.  Tlte  most  suitable 
incision  in  thcs<.*  cases  will  be  found  one  extending  at^^ross  the  prominent  end 
uf  the  femur  from  one  condyle  to  the  other.  The  methods  of  adjusting  th«^ 
bones  and  the  subsequent  treatment  are  the  same  as  after  excision  of  the 
knee  (p.  4 :»-'). 

Ankylosis  of  the  knee  in  the  straight  position  tuterfea'S  comparatively 
little  with  the  utility  of  the  limb.  It  is,  however,  desirable,  when  practic- 
able»  to  restore  the  mobility  of  the  joint.  The  pc»8sibiltty  of  doing  this  will 
depend  cai  the  degree  of  ankylosis.  If  this  be  osseous,  or  e\*en  densely  flhrona, 
little  ean  be  done  :  but  if  the  rigidity  depend  ehietly  on  condensaition  of  tht* 
capsule^  and  fibroid  induration  oulsi<le  the  joint,  much  nmy  he  elTe^'tixl  by  the 
use  of  properly  constructed  apparatus.  This  should  be  of  two  kinds:  1.  A 
leg-and-thigh  piece  R*curely  laced  on  to  the  limb,  having  an  angular  joint 
opposite  the  knee,  and  connected  pf>8teriorly  by  a  strong  band  of  vulcanised 
in(li/uruhl>cr,  the  elastic  tension  of  which  is  constiuuly  striving  to  overcome 
the  straighk*ned  limb  by  flexing  it  backwards  •  and  *I.  a  similar  u])[»amlU0t 
with  mck-and-pinion,  instead  of  elastic,  by  which  the  knee  c:ui  be  forcibly 
flexed  onoe  nt  least  in  the  day. 

Ankyhiisis  of  the  knee  in  the  ang^dar  pintiiion  foi^ards^  so  that  the  leg  ia 
I  over-extended  upon  the  thigh,  is  very  rare.  Indeed,  I  am  acquainted  with 
only  thn*e  pn^jiarations  illustrating  this  deformity— one  in  the  mosemn  of 
rniversity  College,  one  in  that  of  St.  Tliomas's*  Hospital,  mul  anotlier  i^ichibited 
by  Adams  to  the  Pathological  Society,  from  a  limb  aniputat^-d  l>y  Onmt  of 
Canada,  in  which  this  condition  oocuriiHl  ti>  a  young  man  us  a  comiequcuce  of 
wound  of  the  joint  some  yesw  previously. 


CLUB-FOOT.  SSI 

lleHormities  of  the  Bones  of  the  Lower  J^imb  firom  Biokets. — ^The 
distortions  of  the  bones  of  the  leg  arising  from  rickets  have  abready  been 
alluded  to  in  the  chapter  on  diseases  of  bone  (p.  303).  The  condition  which 
usually  requires  treatment  is  that  in  which  the  lower  part  of  the  tibia  is 
strongly  curved  in  a  direction  forwards  and  outwards,  or  less  commonly 
directly  forwards. 

In  young  children  operation  is  very  rarely  required,  and  the  local  treatment 
should  consist  in  preventing  walking  by  the  application  of  a  well-padded  thin 
wooden  splint  from  the  knee  to  below  the  foot  and  in  daily  douching  and 
rubbing.  By  these  means  the  increase  of  the  deformity  may  be  prevented 
and  a  most  satisfactory  result  obtained,  the  curvature  being  gradually 
lessened  by  the  moulding  action  of  the  muscles.  If,  however,  the  deformity 
be  extreme,  it  may  be  safely  treated  by  snapping  through  the  soft  rickety  bone 
under  chloroform  and  fixing  the  limb  on  a  straight  splint.  This  treatment  is, 
however,  rarely  required. 

In  older  children  osteotomy  of  the  tibia  may  be  required  if  the  deformity 
is  sufficient  to  cause  disfigurement  and  interference  with  the  use  of  the  limb. 
In  the  majority  of  cases  it  is  sufficient  to  divide  the  tibia  at  the  point  of 
greatest  curvature  with  an  osteotome  or  fine  saw,  through  a  short  incision 
along  its  anterior  border.  The  removal  of  a  wedge-shaped  piece  of  bone  is  a 
more  formidable  proceeding,  and  is  rarely  required  except  when  the  curvature 
is  very  marked. 

If  necessary,  the  same  bone  may  be  divided  in  more  than  one  place,  either 
simultaneously,  or  the  second  operation  may  be  deferred  till  the  patient  has 
recovered  from  the  first.  In  compHcated  cases  of  knock-knee  with  rickety 
curves  of  the  femur  and  tibia,  Macewen  has  performed  as  many  as  ten 
osteotomies  simultaneously  on  the  same  patient.  If  proper  antiseptic  pre- 
cautions are  adopted,  the  danger  of  these  operations  is  very  slight,  as  may  be 
seen  from  the  result  of  Macewen's  practice  (p.  544). 

Club-foot.  Talipes. — The  deformities  classed  together  under  the  name 
of  club-foot  or  talipes  may  be  either  congenital  or  acquired,  and  apart  from 
their  causation  they  are  divided  according  to  the  position  which  the  foot 
assumes. 

There  are  four  primary  varieties  of  club-foot,  and  two  secondary  ones.  Of 
the  four  primary  forms,  in  two  the  deformity  is  in  the  antero-posterior  direc- 
tion, in  the  sense  of  flexion  and  of  extension :  Talipes  Equiniui,  in  which 
the  heel  is  drawn  up  and  the  toes  pointed  downwards  (Fig.  G45)  ;  and  its 
antithesis.  Talipes  Caleaneiui,  in  which  the  heel  is  pointed  downwards  and 
the  foot  and  toes  drawn  up  (Fig.  040).  In  the  remaining  two  forms  the 
deformity  is  lateral,  the  foot  being  adducted  and  twisted  inwards  in  Talipes 
Vams  (Fig.  r>47),  and  abducted  and  twisted  outwards  in  Talipes  Valgus 
(Fig.  048).  These  four  primary  forms  of  club-foot  correspond  with  and  are 
dei)endent  on  a  permanent  condition  of  one  or  other  of  the  four  simple  move- 
ments of  which  the  foot  is  susceptible  at  the  ankle-joint. 

liesides  these  four  primary  forms,  there  are  two  secondary  varieties  of  club- 
foot :  Talipes  Eqaino-Tanis,  in  which  the  heel  is  raised  and  the  foot  drawn 
inwards  ;  and  Talipes  Calcaneo-Talgns,  in  which  the  heel  is  drawn  down 
and  the  foot  turned  out.  The  association  of  Talipes  Equinus  and  Varus  has 
l>een  explained  by  supposing  that  it  is  due  to  contraction  of  the  muscles 
supplied  by  the  internal  popliteal  nerve,  especially  the  gastrocnemius  and  soleus 
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and  the  tibialis  posticus,  and  in  the  same  way  Talipes  Valgus  and  Calcaneus 
are  associated,  because  in  these  the  extensor  and  peroneal  muscles  supplied 
from  the  external  popliteal  are  the  seat  of  contraction.  That  this  is  the  case 
in  certain  acquired  cases  is  undoubted,  but  there  is  no  evidence  that  these 
nerves  are  in  any  way  affected  in  cases  of  congenital  club-foot. 
In  considering  the  subject  of  club-foot,  it  will  be  convenient  to  describe 


FIk.  645.—  Tali|>e8  Equinus. 


Fig.  640.— Talipes  Calcaneas. 


the  congenital  and  acquired  forms  separately,  more  especially  as  the  treatment 
differs  considerably  in  the  two  cases. 

Congenital  Clnb-foot. — Any  of  the  varieties  of  club-foot  which  have  been 
enumerated  above  may  be  present  at  birth,  but  of  all  forms,  talipes  eqnino- 


Fig.  647.— Tall iws  Vanis. 


Fig.  tUS.-  Tali|>ert  Valjrus. 


▼ams  is  by  far  the  most  common,  constituting,  according  to  R.  W.  Parker, 
from  90  to  95  per  cent,  of  the  congenital  cases. 

Causation, — Three  chief  theories  have  been  brought  forward  in  explanation 
of  congenital  chib-foot.  According  to  one  view  the  deformity  is  due  to 
changes  in  the  nervous  system  which  give  rise  to  spasm  or  paralysis  of  certain 
groups  of  muscles.  This  explanation  is  doubtless  correct  in  some  cases,  especially 
in  those  in  which  the  deformity  is  associated  with  spina  bifida,  but  it  seems  qoile 
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certain  that  it  it  not  true  of  all.  Not  only  is  there  no  evidence  at  birth  in 
the  majority  of  cases  either  of  spasm  or  paralysis,  but,  as  has  been  shown  by 
Parker  and  Shattock,  a  most  careful  microscopic  examination  of  the  nervous 
centres,  the  nerves,  and  the  muscles,  fails  to  show  any  stractural  abnormality. 
The  view  also  that  the  talipes  results  from  primary  changes  in  the  bones  can 
be  true  only  of  very  exceptional  cases,  for  although  deviations  from  the  normal 
shape  of  certain  of  the  tarsal  bones  may  be  present,  it  seems  clear  that  these 
are  secondary  to  the  malposition  of  the  foot  and  not  the  cause  of  it. 

The  third  theory,  and  that  which  is  at  the  present  time  almost  generally 
accepted,  is  that  the  deformity  results  from  mechanical  causes  acting  upon  the 
foot  in  utero.  It  is  well  known  that  the  normal  position  of  the  feet  in  the 
early  periods  of  intra-uterine  life  is  one  of  inversion,  and,  as  Parker  and 
Shattock  express  it,  if  the  inversion  "be  maintained  beyond  the  normal 
period  of  time,  the  muscles  and  ligaments  will  as  a  consequence  be  adaptively 
short  on  one  aspect  of  the  limb,  and  too  long  on  the  other ;  a  normal  position 
of  inversion  will  become  a  deformity."  This  view  readily  explains  the  relative 
frequency  of  talipes  equino- varus.  According  to  the  same  theory  congenital 
tahpes  calcaneus  is  the  result  of  "an  exaggeration  by  environment  of  the 
position  natural  to  the  foetal  feet  during  the  later  period  of  intra-uterine  life, 
some  limitation  of  extension  movement  being  normal  at  the  time  of  birth." 
Among  the  conditions  which  may  be  supposed  to  act  mechanically  upon  the 
feet  in  this  way  are  malposition  of  the  foetus  and  undue  pressure  of  the  wall  of 
the  uterus,  due  possibly  to  a  deficiency  of  the  liquor  amnii.  The  results  of 
treatment  support  the  mechanical  theory  and  are  opposed  equally  to  the  so- 
called  nervous  and  osseous  theories,  for  many  of  the  slighter  cases  can  be  cured 
by  means  directed  to  place  the  foot  in  its  normal  position  and  retain  it  there. 
Talipes  may  affect  one  or  both  feet,  and  may  occur  in  either  sex,  but  appears 
to  be  more  common  in  boys  than  in  girls. 

On  account  of  the  fact  that  talipes  equinO' varus  is  much  more  common 
than  any  other  variety  of  congenital  club-foot,  this  form  will  be  described 
fully,  and  the  other  varieties  will  afterwards  be  briefly  mentioned. 

In  Congenital  Talipes  Eqnino-Tanui  the  foot  is  twisted  inwards,  the 
inner  side  of  the  sole  is  raised,  and  the  concavity  of  the  arch  of  the  foot  is 
greatly  increased.  At  the  same  time  the  heel  is  drawn  upwards  to  a  varying 
extent  and  the  tendo  Achillis  is  tense.  The  skin  at  the  inner  border  of  the 
foot  is  contracted  and  transversely  wrinkled,  whilst  that  on  the  outer  side  is 
loose  and  redundant.  When  the  child  is  old  enough  to  stand  it  will  be  found 
that  only  the  outer  border  of  the  foot  comes  into  contact  with  the  ground, 
the  skin  covering  the  tarsal  end  of  the  fifth  metatarsal  bone  becomes  dense  and 
firm,  and  a  bursa  forms  beneath  it  (Fig.  647).  The  astragalus  and  os  calcis 
maintain  their  normal  relations  to  each  other,  and  are  more  or  less  adducted. 
The  chief  displacement  is  at  the  transverse  tarsal  articulation  between  the  os 
calcis  and  cuboid,  and  the  astragalus  and  scaphoid.  The  anterior  part  of  the 
foot  is  in  a  position  of  extreme  flexion,  adduction,  and  rotation  inwards, 
amounting  in  many  cases  to  partial  dislocation.  A  great  part  of  the  head  of 
the  astragjilus  which  should  be  normally  in  contact  with  the  scaphoid  is 
thus  uncovered,  and  forms  a  prominence  beneath  the  skin.  In  old  icases  the 
cartilage  of  the  head  will  be  found  to  have  disappeared,  its  place  being  taken 
by  a  layer  of  dense  fibrous  tissue.  The  bones  in  front  of  the  transverse 
articulation  maintain  their  normal  relation  to  each  other.    The  muscles  that 
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shortened   in  this  position  of  the  f(x»i  are  chicfiy  the  tibialis  pfjstictw, 
tibiah's  aiiticus,  and  tho  muHcles  of  the  calf  inserted  into  the  tendo  Achillia. 

Patliolo^oal  Anatomy. — A  cnreful  study  of  the  changes  met  with  in 
congenital  talj|>tr«  efjuino-varug  is  eMsential  to  the  proper  treatment  of  the 
^deformity,  and  tmr  knowledt/f*  of  this  &ubject  has  been  much  increased  by  the 
arches  of  Parker  and  Shattock.  The  muscles  are  healthy  unless  the  case  be 
one  <ff  old  standing,  when  they  will  be  found  to  be  atrophied  generally  firom 
disuBe,  The  directions  of  the  tendons  h  necessarily  altered,  and  those  muscles 
which  are  relaxed  by  the  abnonnal  pK)sitiun  of  the  foot  bci-ome  shortened.  Thus 
Lthe  tendo  Achillis  and  the  tendons  of  the  tibialis  anticus  and  tibialis  posticus 
■become  tense  when  an  attempt  is  made  Ui  rectify  the  position  of  the  foot,  but 
Parker  and  Shattock  have  shown  that  all  these  may  be  dissected  away,  and  in 
fact  all  the  soft  parts  exoejit  the  ligaments,  without  materially  diminishinfr  the 
deformity.  The  most  important  fact  which  we  owe  to  these  observers  is  that 
the  ligaments  take  the  chief  ^hivm  in  maintaining  the  abuurraal  postilion  of  the 

fi>ot.     "  Tlie  ligaments  chiefly  at  fault  are  l\u^m 
placed  on  the  inner  lx)rder  »if  the  deformed  fo<»t, 
namely,  the   anterior  fkortion   of  the   mternal 
lateral   ligament  of  the  ankle,   the  astni^riilo- 
scaphoid  and  the  calcaneo*scaphoid    Htrament«» 
all  thn.*e  being  blended  together  into  one  indis- 
tinguishable eapsnle   of  great  stixnigth/'      In 
more  severe  cases  which  have  been  walked  npon^ 
ihe    long    and   short    plantar    ligaments    are 
shortened,  as  is  also  the  plantar  fascin,  and  in 
extreme  cases  the  skin  of  the  sole  may  be  in- 
Butiicient  to  allow  of  full  extension  tif  the  con- 
tracted arch  of  the  foot.     The  Uines  nf  the  foot 
are  not  necessaiily  altered,  but  various  changes 
in  the  shape  of  the  articular  surfaces  may  result 
from  their  altered  position.     Of  all  the  bones 
I  one  which  is  moni  comraMnly  altered  is  the  astragalus,  the  oblirjuity  of  the 
being  considerably  increased,  as  the  rt*snlt  *»f  the  inversion  of  the  front 
|mrt  of  the  foot.     The  extended  position  of  the  ankle-joint  leads  to  an  undne 
^extension  of  the  superior  articular  surf mx;  of  the  astmgalus  backwards,  whilst  in 
ront  the  surface  is  lessened.     If  the  vanis  be  of  old  standing,  the  astnigHlus 
will  generally  be  found  to  be  atrophied  mon?  partir-ularly  al»ut  its  head,  and 
the  navicular  an<!  cuboid  bones  may  have  suffered  similar  changes. 

Treatmant  of  Congenital  Talipes  Eqnino-vams.  In  the  consideration 
i»f  this  subject  it  is  \«Ty  necesi^ary  to  distinguish  rlearly  Ijetween  those 
methf>ds  which  are  available  fur  ordinary  case*  in  which  the  trfjutmont  iii 
*  'd  in  early  infancy,  and  the  more  severe  measures  which  may  be 

I'  _  lu  olistinate  or  negltHned  eases. 

In  young  children  extensive  ojM*mlion8  are  rarely  necessary,  and  are  usoally 
<initt^  onjnstiHablivfor  with  patience  excellent  results  can  as  a  nilf  beobt 
by  simple  means, 

Regarding  the  -  the  result  of  prolonged  mslponilion* 

'of  the  foot,  the  |  i   must  be  the  corrwtion  of  this  by 

manipulation  and    the  use  of    suitable  splints,  aide^l,  if  neceasary,  by  the 
division  of  resisting  stnictureit^.     Sn  soon  as*  possible  after  birth  the  treat. 


Fig.  iH9.— Butu4  ift  T«llj«»  Viru*. 
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should  be  commenced  by  frequently  moulding  the  foot  into  the  best  position  into 
which  it  can  be  drawn.  By  this  simple  means  alone  some  of  the  slighter  cases 
may  be  entirely  cured.  In  the  large  majority  of  cases,  however,  other  measures 
are  required,  and  the  following  method  will  often  be  found  most  satisfactory. 
A  straight  splint  of  block-tiu  is  prepared,  as  suggested  by  Little,  long  enough 
to  reach  A*om  the  knee  to  slightly  beyond  the  toes,  and  about  an  inch  and  a 
half  in  breadth.  The  splint  is  completely  covered  with  soft  wash-leather.  It 
is  then  moulded  to  the  outer  side  of  the  leg  and  foot  and  secured  with  a 
narrow  bandage,  the  foot  being  placed  in  the  fully  extended  position.  The 
inversion  of  the  foot  is  gradually  corrected  by  bending  the  lower  end  of  the 
splint  outwards  day  by  day,  until,  if  possible,  the  position  of  inversion  is 
replaced  by  one  of  slight  eversion.  The  splint  should  be  removed  daily, 
and  the  foot  thoroughly  rubbed  and  manipulated.  By  this  means  the 
inversion  of  the  foot  is  cured  and  the  case  converted  into  one  of  simple  talipes 
equinus,  which  may  sometimes  be  remedied  by  applying  a  block-tin  or  thin 
wooden  splint  with  a  rectangular  footpiece.  As  a  rule,  however,  division  of 
the  tendo  AchilHs  is  the  most  ready  way  of  remedying  the  extension  of  the 
foot.  The  limb  should  be  placed  on  its  outer  side.  The  assistant  then  relaxes 
the  tendon  slightly  while  the  Surgeon  slides  a  tenotome  beneath  it  from  the 
inner  side  ;  the  assistant  then  makes  the  tendon  tense,  and  the  Surgeon  pro- 
ceeds to  divide  it,  using  the  knife  as  a  lever,  the  fulcrum  being  the  edge  of 
the  malleolus.  The  Surgeon  must  keep  the  fingers  of  his  left  hand  on  the 
tendon  to  feel  that  the  knife  does  not  approach  the  skin  too  closely.  As  the 
section  i)roceedg  he  will  hear  the  tendon  creaking  as  its  fibres  are  successively 
cut  through.  The  division  may  safely  be  made  from  the  cutaneous  surface  if 
it  be  preferred.  The  tendon  must  be  made  tense,  and  the  point  of  the 
tenotome  entered  throuj^h  the  skin  close  to  its  anterior  surface  ;  the  foot  is 
then  fully  extended,  while  the  Surgeon  pinches  up  the  skin,  and  passes  the 
tenotome  between  it  and  the  tendon.  He  then  turns  the  edge  of  the  knife 
to  the  tendon,  while  the  assistant  forcibly  fiexes  the  ankle.  No  sawing  or  free 
cutting  is  required  if  the  knife  have  been  entered  sufficiently  far  forwards. 
Unless  care  l)e  taken  in  cutting  though  the  tendo  Achillis,  there  is  also  some 
risk  of  wounding  the  artery  ;  as,  in  bad  cases  of  varus,  these  two  structures 
lie  close  together,  the  tendon  being  drawn  out  of  the  median  line  towards  the 
inner  ankle.  In  one  instance  I  have  seen  the  posterior  tibial  artery  punc- 
tured in  an  attempt  to  divide  some  tense  bands  that  lay  beneath  this  tendon  ; 
the  bleeding,  which  was  very  free,  was,  however,  readily  stopped  by  firm 
pressure  by  means  of  a  pad  and  bandage  over  the  bleeding  orifice.  Tamplin 
states  that  he  has  seen  no  ill  effects  follow  this  accident.  If  a  circumscribed 
traumatic  aneurinm  form,  it  must  be  laid  open,  the  clots  turned  out,  and  the 
vessel  tried.  After  the  tenotomy  the  foot  should  be  fixed  on  a  rectangular 
splint,  which  should  be  readjusted  at  least  once  a  day,  and  the  manipulation 
continued. 

The  treatment  here  deseril)ed  is  thus  seen  to  include  two  stages  :  first,  the 
correction  of  the  varus  by  the  use  of  splints;  and  secondly,  the  correction  of 
the  equinus  by  division  of  the  tendo  Achillis.  In  mild  cases  the  position  of 
the  foot  can  be  gradually  corrected  by  the  application  of  a  plaster  of  Paris 
bandaj^^e,  which  is  reapplied  every  ten  days  or  a  fortnight.  This  has,  however, 
the  disadvantage  that  the  plaster  cannot  be  removed  for  the  employment  of 
manipulation. 
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In  a  can8i(lcrnble  proportion  of  cases  the  inversion  cannot  be  corrected 
until  the  tense  stnictiires  which  maintain  it  have  been  divided.  The  treat- 
ffneiit  adopted  for  this  purpose  has  been  considerably  modified  of  recent  years 
as  the  result  of  the  recLi^nition  of  the  fact  that  the  ligaments  of  the  inner 
border  rtf  tlie  foot  play  a  much  more  important  part  than  the  mui<cles  in 
DiainUiining  the  dcfonnity.  Accordingly,  the  division  of  the  tendons  of  the 
tibial  iniiijcles  above  the  ankle  has  been  replaced  by  the  more  ethcicnt  method 
f'of  dividing  the  tense  ligaments  in  the  foot  itself,  and  by  a  single  opemtion 
bringing  the  foot  into  the  1»est  possible  position. 

The  method  of  dividing  the  ligaments  which  are  chiefly  at  fault  is  thus 
descriU'd  by  H.  W.  I'urkcr.  A  curved  tenotome  with  a  short  cutting  blade 
(Fig,  G5(>)  "should  he  entered  immediately  in  front  of  the  anterior  Ixjrder  of 
the  internal  malleulns,  the  blade  as  far  as  possible  being  kept  between  the 
ligaments  t<»  be  dividerl  and  the  8U|>erjaceul  skin.  The  blade  is  then  turned 
gainst  the  surface  of  the  ligament,  and,  by  means  of  a  gentle  savring  action, 
made  to  divide  it.  As  the  supcdicial  fibres  are  divided,  deeper  unes  come 
into  play,  and  must  in  their  tarn   be  divided  until  Ixme  is  reached^     By 

keeping  the  knife  close  to  the  bones  and 

dii*ecting  its  point    towards  the  plantar 

■  .  11       aspect,  the  calcaneo-scaphoid  ligament  can 

H  4  H       easily  l>c  divided.     In  tins  op<  nition  tbo 

H  ■  ■       tendon  of  the  tibialis  posticus  will  almost 

9  I  I]       certainly   be    cut,   and    not   improljably 

IJ  11       that  also  of  the  tibialis  anticufk.   The  long 

iind    short  plantar  ligaments   can   most 

eflectually    In?   reached  just   where   they 

pass  between  the  two  bones*     A  straight 

tenotome  (Fig.  051)  must  be  entered  aa 

nearly  as  fx>8sible  over  the  calcaneo-€ulN)id 

articulation  on  the  outer  edge  of  the  foot. 

If  there  be  much  inversion  this  \mni  will 

appear  to  be  on  the  s vie  of  the  foot.     The 

blade  must  be  ke(it  close  to  the  bone  and 

made  to    follow    the    direction    of   the 

'  Brticolation,     In  this  manner,  the  two  ligaments,  mostly  blendc<l  together 

jit   thin   point,   will    be   divided   simultaneously/'      In   cases   in   which    the 

«  of    the   foot    is  extreme,   Parker   finds   it    sometimes    useful    lo 

♦  i     -     i<j  posteiior  ligament  of  the  ankle-joint.     *'This  is  best  accompltslked 

by  means  of  a  small  spear-headed  knife  (Fig.  fi^H),  which  should  be  passed 

through   the  tcndo  AchilUs   in  the  direction  of  its  fibres,  and  then  turned 

flatways,  «nd  passed  through  the  poHtcrior  hgament  about  iU  middle,  cutting 

■  first  on  one  side  and  then  on  tiie  other."     After  the  op<:ration  the  foot  should 

be  fixed  in  plaster  of  Paris  in  the  best  attainable  p<jsition  for  about  a  fortnight. 

The  plaster  should  then  be  removed  and  a  light  wooden  splint  with  a  rect- 

^AOgular  foot*piece  applied  and   taken  off  diiily  in  order  that  rubbing  and 

aanipulation  may  b«.'  practiced.     Complicutcd  applianc^rs,  such  as'*  Scarpa's 

boe"  and  "  Aveling's  tiilivert/'  which  are  intended  to  correct  thi»  deformity 

by  tljc  action  of  scret^fi  and  joints  have  been  largely  abandoDed  in  favour 

i*f  smiple  splints  of  tin,  wocxl,  or  plaater  of  Paris. 

In  1H84,  Phelps  of  N\w  York  brought  forward  a  more  radical  method  for  ibe 


A    ^ 


Flgt  (k'lO.  ri/.h  <5't?.  rtWl.— TcnotMiHw  for  Division 
tdtvnmX  Uk^/ummim  (Pirker);, 


^ 


TREATMENT  OF  CONGENITAL   TALIPES  EQUINO-VARUS,  557 

division  of  the  tense  structures  at  the  inner  border  of  the  foot.  This  consists 
in  making  a  free  vertical  incision  across  the  inner  border  of  the  foot,  over  the 
position  of  the  astragalo-scaphoid  articulation,  which  is  indicated  by  a  fold  in 
the  skin  due  to  the  inveraion  of  the  foot.  The  incision  is  deepened  to  the 
bones  and  the  astragalo-scaphoid  joint  freely  opened.  In  this  way  all  resist- 
ing structures  can  be  freely  divided,  the  most  important  being  the  two  tibial 
tendons,  the  inner  part  of  the  plantar  fascia,  the  front  portion  of  the  internal 
lateral  ligament  of  the  ankle,  and  the  inferior  calcaneo-scaphoid  ligament. 
The  tendo  Achillis  is  divided  subcutaneously.   When  the  operation  is  completed 


Fig.  «V>4.— Relation  of  Tendons  at  Ankle. 


A  Tibialis  Posticus.     Pdint  at  which  cut. 

M  Flexor  I^nigim  DiRitonini. 

c  Tfn«lo  Achilll-.     Point  at  which  cut. 

n  Flexor  \.tm\i}\%  Uallucis. 

K  Tibialis  Anticus.     Point  at  which  cut. 

F  Plantar  Fancia. 


0  Alxluctor  Hallucifl. 

H  Extensor  Proi»rius  Hallucis. 

1  Posterior  Tibial  Arterj-. 
K  Posterior  Tibial  Nene. 

L  Part  of  Annular  Ligament 
M  8aphena  Vein. 


the  foot  can  be  drawn  outwards  without  force  into  a  slightly  everted  position. 
The  widely  gaping  wound  is  then  carefully  packed  with  antiseptic  gauze  and 
the  foot  fixed  in  suitable  splints,  preferably  of  plaster  of  Paris.  Owen,  who  has 
strongly  advocated  this  oi)eration  in  suitable  cases,  recommends  that  the  first 
dressing  should  not  be  changed  for  ten  days  or  a  fortnight.  The  operation  has 
been  f)erfomied  in  several  hundred  cases  by  Phelps  and  others,  but  no  death  or 
serious  accident  has  so  far  been  recorded.  The  method  should,  however,  be 
reserved  for  cases  in  which  simpler  measures  have  failed,  but  it  certainly  pre- 
sents advantages  over  many  of  the  severe  operations  presently  to  be  described. 
Although,  with  the  exception  of  the  tendo  Achillis,  individual  tendons  rarely 
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reqoirt;  sejmrate  division  in  the  treatment  of  congenital  talipes  Tarns,  it  will  be 
well  to  describe  here  the  methods  by  which  the  tendons  of  the  tibialis  posticus 
and  tibialis  amicus  may  be  divided  if  necessary. 

In  the  ftet'tion  of  the  tibialis  posticus  tendon  behind  the  ankle,  tliere  is 
much  danger  uf  wounding  the  posterior  tibial  artery,  which  lies  clnf5c  to  it. 

The  best  way  to  avoid  this  vessel  is,  as  Tamplin  recomuieutU,  to  puncture  the 
sheath  with  a  sharp  tenotome  introduced  close  to  the  iibia»  iui mediately  above 
the  malleolus  (Fig*  i*hi\.  In  adults  or  yonng  children  ptL^tthe  age  of  infancy^ 
a  small  point  of  bone  can  be  felt  in  this  situation,  whicli  marks  the  upjxT  limit 
of  the  groove  in  the  nialleolns  in  which  the  tendon  lies.  The  puncture  should 
1)6  made  above  thi>5»  otherwise  the  knife  cannot  be  pui^sed  under  tlie  tendon. 
After  the  sheath  has  thus  been  opened  by  a  puncture,  a  bluut  tenotome  is 
introduce*!,  cjire  being  taken  not  to  use  so  much  fcjrce  as  U\  push  it  through 
the  sheath  on  the  opposite  side.  The  tendon  is  then  divided  in  the  usual 
way.  If  the  operation  be  performed  too  high  up  the  limb,  the  flexor  longus 
piigitonun  will  be  divided  with  the  teudi»u  of  the  tibialis  ixisticus,  but  this  is 
a  matter  of  little  moment. 

The  tibialis  anticus  must  be  divided  at  the  point  marked  in  Fig.  r*54.  The 
tenotome  must  be  passed  from  the  outer  side  to  avoid  any  risk  of  wounding 
the  dorsal  artery  of  the  foot. 

In  spite  of  all  treatment,  however,  a  considerable  proportion  of  cases  of  con* 
genital  talipes  equino-vanis  are  at  most  only  partially  relieved.  \i\  such 
cases,  as  the  child  grows  up  the  muscles  fail  to  develop,  and  the  bones  become 
altered  in  form  so  as  to  adapt  them  to  their  abnormal  position,  lu  such 
extreme  cases,  various  operations  iiave  been  recommended  to  enable  the 
patient  to  bring  the  sole  of  his  foot  to  the  ground.  Many  yeait*  ago  Little 
suggested  the  removal  of  the  cuboid  in  order  to  assist  in  overcoming  tlie  ad- 
duction of  the  anterior  part  of  the  foot.  This  operation  was  perfnrmeti  vrith 
success  by  Solly  in  1857,  but  did  not  come  int^i  general  use.  In  1872, 
Lund  of  Manchester  rt*moved  the  astragalus  from  each  foot  of  a  child,  with 
the  result  of  obtaining  considerable  improvement  in  the  p^mition  of  the  feet. 
In  187 (p,  R,  i>avy  repeated  the  operation  in  i^everal  cai^es,  obtaining  good 
results,  but  was  not  able  to  dispense  with  prolonged  use  of  apparatus  after- 
wards. In  lH7ti,  Davies-Colley  recorded  a  case  in  which  he  removed  a  w^nlgc- 
shaped  piece  of  the  tarsus  of  sufficient  size  io  allow  of  the  anterior  part  of  the 
foot  being  brought  into  a  straight  line  with  the  posterior.  The  operation  was 
yierformed  by  a  long  incision  on  the  outer  side  of  the  foot  from  the  middle  of 
Rhc  OS  calcis  to  the  middle  of  the  fifth  metatarsal  bone.  From  the  middle  of 
this  another  was  carried  across  part  of  the  dorsum.  The  cuboid  was  finit 
excised^  after  which  a  wedge-shaped  portion  i»f  the  tarsus  was  ix?moved 
'*  without  paying  any  regard  to  its  artjculations/*  The  b4mcs  taken  away  m- 
bctlud^  the  whole  cuboid,  parts  of  the  os  calcis,  and  of  the  three  cuneiform 
nbonest  nearly  all  the  scsiphoid,  and  a  pait  of  the  astralagus.  R.  Davy  cc^n- 
mences  by  nunoving  an  oblong  piece  of  skin  from  the  outer  side  of  the  foot 
including  the  false  bunta.  He  then  nuikes  a  vertical  incision  on  the  inner 
side  of  the  foot  in  the  deep  crease  that  is  always  present,  and  of  sulBcient 
length  to  include  the  thickness  of  the  scaphoid  boue.  The  soft  parts  are  next 
raised  from  the  dorsum  and  a  "  kite*sha(>ed "  director  Apecially  desigu'td 
for  this  purpose  is  pasned  l>etween  them  and  the  bones.  The  tardus  is  tlu^u 
divided  by  means  of  tt  probt-pointed  siiw  which  is  guided  at  first  by  two 


ACQUIRED    CLUB-FOOT.  559 

grooves  in  the  under  surface  of  the  director.  It  is  most  convenient 
to  divide  the  distal  side  first.  The  soft  parts  are  then  cleaned  from 
the  under  surface  of  the  wedge  of  bone  by  means  of  a  blunt  knife  or 
elevator,  and  the  wedge  removed  in  one  piece.  If  the  heel  is  much  drawn 
up,  the  tendo  Achillis  can  be  divided  after  the  operation.  Davies-Colley 
found  the  most  convenient  apparatus  during  the  early  part  of  the  after- 
treatment,  to  be  '^  a  back-splint  extending  from  the  middle  of  the  thigh  to 
within  four  inches  of  the  heel.  To  the  distal  end  of  this  was  fastened  a 
transverse  bar  of  wood,  terminating  on  either  side  in  short  upright  bars,  to 
which  the  fore  part  of  the  foot  was  attached  by  means  of  strapping."  R.  Davy 
uses  a  splint  made  of  two  iron  rods  lixed  to  the  lower  part  of  the  thigh  and 
upper  part  of  the  leg  by  a  plaster  of  Paris  bandage.  The  lower  end  of  each 
rod  is  cut  into  a  screw.  A  foot-piece  fixed  on  a  transverse  iron  bar  with  a 
ring  at  each  end  slides  over  the  two  rods  and  is  fixed  by  a  washer  and  thumb- 
piece  on  each  side.  The  foot-piece  is  fixed  by  a  pivot  and  screw  to  the  trans- 
verse bar  and  can  be  rotated  so  as  to  evert  the  anterior  part  of  the  foot.  The 
results  of  these  operations  have  been  very  satisfactory.  In  Davies-CoUey's  case 
the  patient  could  jump  and  hop  six  months  after  the  operation.  Davy  has 
performed  the  operation  in  twenty  cases  with  only  one  death.  It  is  evident, 
however,  that  such  an  operation  can  be  justifiable  only  when  all  other  means 
have  failed,  and  can  very  rarely  be  required  in  young  children. 

H.  P.  Symonds  instead  of  removing  any  bone  merely  divides  the  tarsus 
transversely  at  the  level  of  the  transverse  articulation  by  means  of  a  chain  saw 
passed  close  to  the  bones.     In  this  way  he*  has  obtained  excellent  results. 

All  other  varieties  of  congenital  club-foot  are  comparatively  rare.  Tamplin 
stated  that  congenital  talipes  eqniniui  was  unknown,  but  a  few  undoubted 
cases  have  been  recorded.  Talipes  calcaneus  is  much  less  rare  and  is 
sometimes  associated  with  spina  bifida.  The  deformity  can  usually  be 
corrected  by  manipulation  and  the  application  of  a  metal  splint  to  the  front  of 
the  leg  and  the  dorsum  of  the  foot.  In  some  cases  it  may  be  necessary  to 
divide  one  or  more  of  the  tendons  which  pass  across  the  front  of  the  ankle. 
Pure  Talipes  Valgus  is  rt^rely  present  at  birth  although  a  varying  degree  of 
inversion  is  often  present  in  association  with  calcaneus,  forming  the  variety 
known  as  Calcaneo- valgus.  The  treatment  must  be  carried  out  upon  the 
same  lines  as  in  other  forms. 

Acquired  Clnb-foot  may  develop  at  any  age  but  it  is  most  commonly  met 
with  in  young  children,  as  the  result  of  paralysis  of  certain  muscles  or  groups 
of  muscles,  the  foot  then  being  drawn  out  of  position  by  the  uncontrolled 
action  of  their  opponents.  In  later  life  displacement  may  be  the  result  of  the 
gradual  shortening  or  "  contracture  "  of  the  muscles  that  is  not  uncommonly 
met  with  in  hemiplegia.  These  causes  are  central,  but  similar  deformities  fre- 
«|uently  result  from  wounds  or  other  injuries  of  the  nerves  supplying  the 
muscles,  or  from  diseases  or  injuries  of  the  muscles  themselves,  accompanied 
by  loss  of  substance  and  conse(|uent  shortening. 

The  changes  which  take  place  in  the  foot  consist  chiefly  in  the  shortening 
of  those  tendons  and  ligaments  which  are  relaxed  by  the  abnormal  position. 
The  bones  are  normal  (Fig.  641)),  except  in  extreme  cases  in  which  gradual 
alterations  in  their  shape  may  occur.  In  paralytic  cases  the  affected  musclee 
«how  the  ordinary  appearance  of  atrophy  and  degeneration. 

The  most  common  forms  of  acquired  club-foot  are  talipes  equinus  and 
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talipes  valgus ;  the  former  being  frequently  associated  with  more  or  less 
varns. 

Talijm  equinm  may  result  from  the  unopposed  action  of  the  calf  mnsctes 
when  the  anterior  muscles  of  the  leg  are  paraijaed,  or  iVom  subsequent 
contmction  of  tht^  former  when  them^lvos  pamlysed.  It  miiy  also  come  on 
from  some  disease,  such  as  an  abscess  in  the  culf  i>y  which  the  ^astro- 
L'nemius  is  contracted  and  crippled.  Talipp^  mJgua  or  eakaneo'Vatyu*  is  met 
with  in  its  most  marked  form  when  the  muscles  of  the  calf^  the  tibialis  ]>osticus 
and  the  flexora  of  the  toes  are  paralysed.  The  foot  is  everted,  the  arch  i** 
obliterated,  so  that  the  sole  becomes  flattened. 

The  anterior  part  of  the  fotjt  is  displaced  ontwarda  at  the  caJcaneo-cuboid 
and  as tragalo* scaphoid  articulation,  and  the  scaphoid  is  partially  dislocated 
outwards,  so  that  the  head  of  the  astragalus  projects  at  the  inner  side  oft! 


L^ 


TAilpM  Rr|UlttU«. 


hiltl* 


I  tlic  uUter  fM 
to  the  point  of 


loot.    The  projection  of  the  heel  backwards  is  *•' 
of  the  foot  curved  rnund  so  that  the  little  too  i^ 
the  hecL 

In  extreme  case^  of  caloinco- valgus,  the  arch  of  the  Un\l  is  ik»mctimc8  in- 
crmsedj  the  heel  being  pfiinUsi  down,  and  the  foot  sharply  U*nt  at  Uie 
transverse  medio- tanuU  articulation,  so  hi  to  bring  the  toes  to  the 
ground, 

I  have  met  with  a  case  of  Talijte»  mktmem  in  a  girl  twelve  years  of  ag^s,  in 
whom  it  was  tiie  riiauU  of  ciintnictiou  of  the  exteuHioii  cons<M)utfnt  upon 
loss  of  power  in  the  tleJiora.  A  min«ir  dcgrtHs  of  this  aiVcction  coosista  in  a 
peculiar  n  upwards  of  one  or  two  of  ti  rasociatcd  with  some 

tension  <  aensur  i*-*ndon?  ;  by  dividing  tL-  keeping  the  foot  on 

a  flat  sphnt,   the  deformity  may  commonly  be  corrected.      In  some  0Me«, 
however,  the  toe  is  so  prominent,  and  the  contiguous  ones  art*  mpieer^ed  under 
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it  in  such  a  manner,  that  the  foot  is  completely  crippled,  and  amputation  of 
the  displaced  digit  is  required  in  order  to  restore  the  utility  of  the  member. 

In  the  Treatment  of  paralytic  club-foot  every  endeavour  must  be  made  to 
prevent  the  occurrence  of  the  defonnity  by  maintaining  the  foot  in  a  correct 
position,  and  in  cases  of  infantile  paralysis  in  which  the  muscles  still  react  to 
the  constant  current,  by  the  use  of  electricity  and  massage.  When  the 
faulty  position  is  caused  by  permanent  contraction  of  a  paralysed  muscle 
tenotomy  may  be  practised,  but  the  operation  can  be  productive  of  nothing 
but  increased  loss  of  power  if  the  talipes  results  from  the  unopposed  action 
of  the  healthy  muscles.  In  the  latter  cases  the  position  of  the  foot  may  be 
improved  by  applying  elastic  extension  in  such  a  way  as  to  exert  traction 
in  the  direction  of  the  paralysed  muscle.  This  method,  which  is  also  appli- 
cable to  congenital  cases,  was  suggested  by  Bar  we  11,  and  has  been  largely 
employed  by  Wright  of  Manchester.  A  light  metal  splint  with  a  hook 
attached  is  secured  to  the  front  of  the  leg.  The  **  artificial  muscle,"  which 
consists  of  an  india-rubber  cord,  is  attached  by  one  end  to  a  strip  of  strapping 
surrounding  the  centre  of  the  foot,  and  by  its  other  end  to  the  hook  on  the 
leg  splint.  In  a  case  of  valgus  the  strapping  would  be  carried  round  the 
foot  from  within  outwards  and  the  india-rubber  band  attached  to  its 
extremity  at  the  inner  border  of  the  sole. 

In  many  cases  the  position  of  the  foot  must  be  maintained  by  the  use  of 
light  iron  supports.  A  method  of  treatment  which  is  deserving  of  further 
trial  in  suitable  cases  consists  in  excising  part  of  the  tendon  of  the  paralysed 
muscle  and  suturing  the  ends.  This  has  been  practised  with  suc/cess  by 
Willett,  Walsham  and  others  on  the  tendo  Achillis. 

Flat  or  Splay  Foot.  Spurions  Talipes  Valgus  is  a  condition  frequently 
met  with  in  young  adults.  It  is  predisposed  to  by  those  constitutional  con- 
ditions that  have  already  been  described  as  favouring  the  development  of 
lateral  curvature  of  the  spine,  with  which  it  is  often  associated,  but  the 
determining  cause  is  most  frequently  over-fatigue  of  the  foot  from  long 
standing,  and  from  carrying  heavy  weights,  or  from  a  slovenly  habit  of  walk- 
ing by  sliding  rather  than  raising  the  feet,  or  twisting  the  foot  so  as  to  press 
upon  the  inner  side.  Girls  of  a  tender  age  who  are  allowed  to  carry  infanta, 
l)oy8  set  to  heavy  work  beyond  their  strength,  shop-boys  and  girls  mercilessly 
kept  upon  their  feet  for  too  many  hours,  will  early  develop  this  deformity. 
When  both  feet  are  aflfected,  there  is  usually  knock-knee.*  In  some  instances 
flat-foot  seems  to  be  predisposed  to  by  rheumatism,  and  it  has  been  observed 
as  a  secjuel  of  gonorrhoeal  rheumatism.  The  deformity  is  due  to  a  weakness 
of  the  muscles  in  the  sole  of  the  foot,  and  to  relaxation  of  the  ligaments  by 
which  the  arch  is  maintained,  especially  the  long  plantar,  and  the  inferior  cal- 
caneo-navicular  ligaments.  As  the  result  of  this,  the  arch  of  the  instep  gradu- 
ally sinks,  so  that  the  sole  becomes  perfectly  flat.  As  the  disease  advances, 
a  tendency  to  eversion  of  the  foot  takes  place.  At  the  same  time,  owing  to 
flattening  out  of  the  arch,  the  inner  side  of  the  foot  becomes  lengthened, 
while  the  outer  side,  which  is  naturally  only  slightly  arched,  is  but  little 
altered.  In  consequence  of  this,  the  anterior  part  of  the  foot  in  front  of  the 
medio-tarsal  articulation  is  displaced  outwards.  The  scaphoid  is  thus  partly 
dislocated  from  the  head  of  the  astragalus,  which  projects  at  the  inner  side  of 
the  foot,  and  being  pressed  upon,  is  often  a  source  of  much  pain.  The  trans- 
verse ligamentous  structures  that  bind  together  the  bases  of  the  metatarsal 
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tx>iieaat  their  digital  ends  become  weakened  and  stretched.     The  cuneeqaenc 
of  this  19,  that  the  gait  loses  ita  elagticity,  becomes  sbuffliDg,  and  the  foot  easily 
tires  in  walking. 

In  addition  to  tJie  pain  uver  the  bead  of  the  astragaliiu,  paia  is  often  referred 
to  the  outer  side  uf  the  ankle  or  to  the  metatarso-phalangeal  joint  of  the  great 
k»e.  The  fonner  is  thought  to  Ijc  caused  by  the  pressure  of  the  malleolua 
on  the  outer  aurliice  of  the  os  oalcia  and  the  latter  by  the  altered  relations  of  the 
joint  due  to  tiatteniug  of  the  inner  border  of  the  foot.  Ah  Hoth  has  pointed 
out,  the  pain  is  often  moet  severe  in  eii^es  in  which  the  deformity  is  aa  yet 
little  developed. 

The  trmlmrni  consists,  in  the  first  place,  io  improving  the  general  health 
and  removing  the  causes  of  over-fatigue  or  strain  of  the  foot,  without  which 
8  trgiral  treatment  may  be  of  little  avail.  In  very  naild  eases,  careful  attention 
to  the  boots  may  suffice  to  give  relief.  They  must  be  wide  at  the  toe,  the  heeJ 
must  be  large,  and  not  too  high,  and  made  to  extend  on  the  inner  side  to  a 
point  opposite  the  middle  of  the  foot.     The  boot  must  be  fitted  with  a  "  valgna 


riff,  e'iT,--utii*'»  hoai  ftrt-  rut  f<x»t- 

right  tide. 


in  IhHa  b*» 


padt^^  that  is  to  say,  a  soft  |)ad  of  corki  or  better  of  india-rubiier,  placed  inside 
the  boot  on  the  inner  side  in  sach  a  positioji  as  to  snjiport  the  niitural  arch  of 
the  foot.  It  is  very  important  that  the  pad  should  not  Ik*  too  stiff  or  too  large. 
The  upper  leathera  must  lie  strong,  \^m:\\  well  above  the  ankle,  and  be  firmly 
laced.  If  the  feet  are  hiibitually  c^»ld,  they  must  be  rubbed  twice  a  day  with 
salt  and  water  and  warmly  clothed.  Methodical  exerciae  of  the  musciea  of 
the  leg  and  foot,  as  recommended  by  Roth,  forms  an  important  part  of  the 
treatment.  The  most  useful  exercise  consists  in  walking  on  the  Uym  with  the 
heels  slightly  raised  from  the  ground*  Both  instructs  the  patient  to  walk 
fifty  steps  in  this  way  before  and  after  each  meat.  Haaaage  is  also  useful  in 
some  ijas«*s. 

In  more  severe  ra^cs  the  apparatus  represented  in  Figs.  <557  and  1558,  known 
as  Little's  hoot«  will  be  found  most  eifectual.  It  consists  of  an  inner  sole  to 
the  boot,  fitted  with  a  valgus  pad.  On  the  outer  side  is  a  steel  spring  fijted 
til  a  plate,  which  extends  in  the  sole  U\mi  the  het^I  nearly  to  Uie  middle  of  tlie 
inHt«*p.  The  u[>j«*r  ♦^ikI  of  the  spring  take*  its  bearing  from  a  curved  pad 
which  ri  :  about  three  incht-s  above  the  ankle.     In  the  lower 

part  of  U:     ,    ..^  -^n'^'  to  allow  of  the  free  movement  of  the  ankle*joint. 
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The  whole  is  included  in  the  boot,  and,  beyond  making  the  ankle  look  a  little 
clumsy,  hardly  shows  externally.  The  tendency  of  the  apparatus  is  constantly 
to  push  the  foot  a  little  inwards,  while  at  the  same  time  it  interferes  with  no 
movement  of  the  joint,  and  gives  every  muscle  free  play.  As  the  foot  im- 
proves under  its  influence,  any  tendency  to  knock-knee  which  may  have  existed 
will  also  diminish,  if  not  disappear.  When  wearing  this  apparatus  the  patient, 
if  a  child,  may  be  allowed  to  run  and  play  without  restriction.  It  very  rarely 
fails  either  to  cure  or  greatly  relieve  the  condition.  Walsham  recommends 
the  use  of  a  rubber  band  to  support  the  arch  of  the  foot.  A  leg-iron  fixed  to 
the  outer  side  of  the  boot  is  secured  at  its  upper  end  to  the  leg  below  the 
knee  with  a  broad  leather  strap.  The  rubber  band  is  attached  to  the  outer 
bdrder  of  the  sole  of  the  boot,  and  passing  between  the  boot  and  the  sole  of 
the  foot,  is  carried  upwards  along  the  inner  side  of  the  leg  to  be  attached  to 
the  circular  leather  strap. 

Various  operations  have  been  performed  for  extreme  flat-foot.  Golding-Bird 
has  removed  the  scaphoid  alone,  and  in  other  cases  excised  also  the  head  of  the 
astragalus  ;  Ogston  has  excised  the  arficulation  between  the  astragalus  and 
scaphoid,  fixing  the  sawn  surfaces  with  ivory  pegs.  These  operations  have 
relieved  the  patient's  pain  although  not  necessarily  restoring  the  arch  of  the 
foot.  Trendelenburg  has  practised  supra-malleolar  osteotomy  of  the  tibia  an<l 
fibula,  by  which  the  outward  displacement  of  the  foot  can  be  corrected. 
Operation  can  never  be  justifiable  unless  all  other  methods  have  failed  and 
the  patient  is  seriously  crippled  by  the  deformity. 

Hollow  Claw-foot.  This  deformity  is  characterized  by  an  increase  in  the 
normal  antero-posterior  arch  of  the  foot,  as  the  result  of  which  the  measure- 
ment from  the  toes  to  the  heel  is  proportionately  diminished.  The  toes 
themselves  exhibit  a  remarkable  displacement.  The  metatarso-phalangeal 
joints  are  over-extended,  often  to  such  an  extent  that  the  bases  of  the  first 
phalanges  are  subluxated  on  to  the  dorsal  surface  of  the  necks  of  the 
metatarsal  bones  ;  the  inter-phalangeal  joints  are  flexed.  The  heads  of  the 
metatarsals  project  prominently  in  the  sole,  and  painful  corns  often  form  over 
them.  (Jn  the  dorsal  surface  of  each  toe,  in  a  position  corresponding  to  the 
flexed  joint  between  the  first  and  second  phalanges,  the  skin  becomes  thickened 
and  false  bursne  are  often  present.  The  t.endons  of  the  extensors  of  the  toes 
are  tense  and  stand  out  prominently  as  they  pass  over  the  hyper-extended 
inetatarso- phalangeal  joints.  In  nearly  all  instances  the  ankle  is  in  a 
position  of  slight  extension,  or,  at  least,  full  flexion  of  the  foot  is  impossible. 
This  is  due  to  a  varying  degree  of  tension  of  the  tendo  Achillis.  The  muscles 
of  the  leg  will  be  found  to  be  smaller  than  those  of  the  opposite  limb,  when, 
as  is  often  the  case,  the  deformity  is  unilateral ;  the  muscles  of  the  calf  are 
chiefly  aflected.  In  a  well  marked  case  of  hollow  claw-foot  any  attempt  to 
reduce  the  arching  of  the  foot  is  resisted  by  the  shortened  plantar  fascia  and 
ligaments,  which  fonn  tense  bands  at  the  inner  part  of  the  sole. 

This  defonnity  makes  standing  and  walking  very  painful  when  too  prolonged  ; 
for  this  reason,  that  from  the  position  of  the  toes  and  from  the  increased 
arch  of  the  foot,  the  whole  pressure  in  walking  is  borne  upon  the  heel  and  upon 
the  skin  covering  the  unnaturally  prominent  heads  of  the  metatarsal  bones. 

In  the  case  from  which  the  drawing  (Fig.  659)  was  made,  the  condition  was 
congenital,  but  did  not  trouble  the  patient  till  he  was  ten  years  old.  When 
he  was  apprenticed,  a  long  walk  always  gave  him  pain,  and  at  last  he  wa^ 
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obliged  to  lie  np  about  one  week  in  every  mouth  to  get  rid  of  his  paini). 
Both  ft'et  weit;  aflected*  but  the  left  much  les8  than  tlie  right.  By  galvanic 
examination,  irritabihty  was  fuund  to  bi^  lost  in  the  right  interoBSei  and  very 
niiich  diminighed  in  the  left. 

The  Kode  of  FrodxLCtion  of  pes  rn\us  is  very  doubtful,  Duchenne 
explains  it  ai<  l>eiiig  the  re*5ult  of  paralysis  of  the  interogaei  and  of  the  short 
flexor  and  adrluctor  of  the  great  toe.  As  in  the  hand,  the  interi>iiftei  not  only 
niiive  the  toes  luterally,  hrit  they  powerfully  Hex  the  first  phalanges,  at  the  game 
time  that  they  eoctend  the  two  last,  Acoordiog  to  Diichetine*  the  origin  of 
hollow  claw-foi»t  is  as  fullowa  : — 

**  W\\en  the  iutverofisecms  muscles  are  paralysed  or  atrophied,  the  tonic 
contraction  t>f  the  mus^-les  which  extend  , the  fimt  phalanges  and  that  of  the 
musf<'leg  which  flex  the  la^t  phalanges  heiug  uu  lorgcr  opposed,  the  claw-hke 
(X)nditinn  of  the  toes  gradually  becomes  augmented.  The  posterior  extremitiea 
of  the  fli*8t  phahiDgcs  are  sub) mated  upon  the  heads  of  the  metatarsal  bones  ; 
then  the  curve  of  the  plautai'  arch  beconjes  increased  and  the  plantar  fascia 
shortened ;  then  certain  urticulations  and  their  ligjunents  become  deformed, 

as  in  all  clnb-feet,"  The  mecha- 
nism  is  exactly  the  same  as  that 
of  the  similar  disease  in  the 
baud. 

The  diweui^e  is  always  accom- 
panied by  a  tendency  to  talipes 
cqnino- varus,  "that  is  to  wiy^ 
the  flexion  of  the  foot  upon  the 
leg  during  walking  is  incomplete^ 
and  during  this  flexion  of  the 
foot  the  tilMalis  antieus  (flexor 
and  adductor)  has  a  predomi- 
nance of  action  over  the  extensor 
longus  digitorum  (flexor  and 
ii)Klu<!tor  of  the  f<.K>t)  ;  <>r  in  other  words,  during  flexion,  the  sole  of  the 
foot  is  turniHl  slightly  inwards  and  the  dorsum  ontwrnxls/'  Thiii  is 
at^counted  for  by  considering  the  unfavounible  conditions  in  which  the  long^ 
extensor  of  the  toes  is  placed  after  paralysis  of  the  inter»isst*i.  The  inferior 
attachment  of  this  muscle  is  upon  a  movable  point*  the  posterior  and  superior 
extremities  of  the  second  and  ungual  phalanges.  The  tendency  to  extensioo 
is  con nfjc^r acted  l>y  tlie  inten»ssei,  whiclj  8erve  to  give  a  fivtKl  pjint  for  the 
extensor  longus  digitonmi  to  act  from,  when  flexing  the  foot  at  the  ankle. 
But  when  these  muscles  are  paralysed,  the  attachment  of  the  extensor  longus 
digitorum  becames  very  movable,  and  we  then  see  at  the  moment  of  fletton 
of  tjie  foot  upon  the  leg,  that  the  tirst  phalauL'es  aj-e  drawn  hack  even  more 
than  belbrr  ujMjn  the  tnetatarKal  hones,  at  the  name  time  depressing  the  beads 
of  these  bones.  TIjc  aclion  of  the  long  extensor  tut  a  flexor  and  alxiuctor  of 
the  foot  is  thus  much  wcakeneil,  an<I  this  hiuU  to  a  ])redomimui4x^  in  the 
action  i*t  the  tibialis  antieus  (flexor  and  adductor  of  the  fuot)«  in  <3imM«squeiiee 
of  which  a  mild  f.  i-ompanied  by  some  raising  of  the 

heel,  due  to  mip*  i  niL 

To  sum  up  ;  this  variety  of  luillow  loot  ( fnfd  fttujt)  is  pruluced  by  an 
exaggerated  and  continued  action  of  the  extensors  of  the  fintt  plmlanges  of  tlie 
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toes— extensor  longus  digitorum  and  extensor  proprius  hallucis— following 
on  11  weakness  or  feebleness  of  their  antagonists,  the  interossei,  addactor,  and 
short  flexor  of  the  great  toe.  Consequently  any  excess  of  action  of  these 
same  extensor  muscles,  whatever  may  be  its  cause,  ought  to  produce  exactly 
identical  results. 

An  obvious  objection  to  Duchenne's  theory  as  to  the  usual  cause  of  hollow 
claw-foot  is  the  difficulty  of  supposing  that  paralysis  should  affect  solely  the 
interossei  and  the  flexor  brevis  and  adductor  hallucis.  In  some  cases  there  is 
undoubtedly  wasting  of  other  muscles,  but  this  is  by  no  means  always  the  case. 
Further,  although  such  a  localized  paralysis  may  serve  to  account  for  the 
position  of  the  toes,  the  explanation  of  the  arching  of  the  foot  given  above 
seems  far  from  satisfactory. 

Perhaps  the  explanation  which  on  the  whole  seems  the  most  probable  is  that 
suggested  by  Parkin  of  Hull,  who  has  endeavoured  to  prove  on  mechanical 
grounds  that  pes  cavus  is  liable  to  occur  in  any  case  of  talipes  equinus, 
"  provided  only  that  the  patient  transmits  the  weight  of  the  body  for  a  suffi- 
cient length  of  time  through  the  affected  foot  without  the  intervention  of  a 
raised  artificial  heel.*'  According  to  this  view  the  overarching  of  the  foot  is 
explained  as  follows.  Normally  the  weight  of  the  body  is  transmitted  to  the 
ground  in  two  component  parts — through  the  heel  and  the  ball  of  the  toes,  but 
in  cases  of  equinus  the  weight  is  carried  by  the  toes  only.  If  the  equinus  be 
extreme,  so  that  the  long  axis  of  the  foot  is  brought  into  a  line  with  the  leg, 
there  is  no  tendency  to  the  production  of  pes  cavus.  But,  in  any  case  of 
equinus  less  severe  than  this,  the  weight  of  the  body  being  transmitted 
obliquely  to  the  ball  of  the  toes,  tends  to  bring  the  heel  to  the  ground  by  a 
compensatory  overarching  of  the  foot,  and  in  this  way  the  heel  is  made  to 
bear  its  share  of  the  body-weight.  The  position  of  the  toes  is  the  result 
primarily  of  the  old  condition  of  equinus,  and  secondarily  of  the  displace- 
ment of  the  interossei  and  the  contraction  of  the  extensor  muscles. 

In  some  cases  a  slight  degree  of  pes  cavus  occurs  in  patients  who  have  been 
kept  in  the  recumbent  position  for  long  periods.  The  front  part  of  the  foot 
drops,  and  the  fascial  structures  of  the  sole  become  secondarily  shortened. 

The  Trmtmmi  of  this  condition  is  not  satisfactory.  The  preventive 
measures  should  consist  in  the  treatment  of  any  muscular  paralysis  which  may 
exist,  or  of  talipes  equinus,  if  present.  When  the  deformity  is  well  marked, 
the  position  may  often  be  improved  by  division  of  the  tendo  Achillis  and  the 
tense  bands  of  plantar  fascia.  After  the  operation  the  foot  should  be  fixed  with 
plaster  of  Paris  or  on  a  rectangular  splint.  In  some  cases  it  may  be  found 
advisable  to  divide  also  one  or  more  of  the  extensor  tendons  of  the  toes. 

Ckmtraotion  of  One  Toe  or  Hammer  Toe,  is  not  of  unfrequent  occur- 
rence. In  this  condition  the  proximal  phalanx  is  on  its  normal  level  or  raised 
op  and  over-extended  ;  the  second  phalanx  is  flexed  at  an  acute  angle  and 
cannot  be  extended,  and  the  third  phalanx  may  be  in  a  line  with  the  second, 
but  is  more  commonly  over-extended.  There  is  always  a  painful  corn  over 
the  flexed  joint  which  seriously  cripples  the  patient.  The  cause  of  hammer 
toe  is  very  obscure.  It  commences  almost  invariably  in  youth  or  childhood, 
and  is  occasionally  congenital.  The  deformity  is,  in  some  cases,  hereditary. 
It  may  be  aggravated  by  badly  made  boots,  but  does  not  seem  to  be  primarily 
caused  by  them.  The  second  toe  is  most  commonly  affected.  S.  6.  Sbattock 
and  W.  Anderson  have  shown  by  dissection  that  extension  is  prevented  by 
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Khorteiiinir  of  the  laterul  ligumente  chiefly  towards  the  plantar  aide.  The 
teadoDa  and  prolougatinns  of  the  phiiUar  fa^'ia  are  normal.  In  the  trmtumtt 
of  this  condition  the  toe  may  sonietrmes  be  straightened  hy  RQbcataneous 
divigiou  of  any  resisting  structures  opp<^>8ite  the  head  of  the  second  phalanx, 
hut  the  relief  given  is  often  imperfect  and  seldom  jK^raianent.  Amputation  of 
the  deformed  toe  has  consequently  frequently  been  ii:^eommeuded  and  per- 
formed, but  this  has  tlie  disa<lvantufje  of  leaving  the  outer  side  of  the  j^reat 
toe  unsupported,  and  thus  j^ivinof  rise  to  hallux  valgus.  Anderson  recom- 
mends excision  of  the  head  of  the  fiiBt  phalanx  by  a  lon^itaditial  iDcision  ori 
the  lateral  aspect  of  the  deformed  toe.  This  leaves  the  toe  straight  and 
completely  relieves  the  deformity, 

Hallttz  Flexus. — Under  this  name  a  condition  was  fir^t  desciil)ed  by 
Da\  tes-Colley  which  is  characterized  by  a  conti-action  of  the  metatarso- 
pbalBDgeal,  much  more  rarely  of  the  inter-phalangeid,  joint  of  the  g^^*at  toe* 
The  deformity  in  analogous  to  the  hammertoe  above  deseribcd.  It  »jccura  | 
most  commonly  in  boys,  and  appeal's  usually  to  have  no  relation  to  injury,  or  ' 
to  the  H curing  of  too  short  bo*>ts.  In  an  ordinary  case  tfio  proximal  phalanx 
is  flexed  t<j  an  angle  of  from  3n'  to  Co'  and  is  incapable  of  extengjon  ;  the 


I 


diatal  phalanx  is  in  a  straight  line  with  the  flrst.    The  metatarao-phaiangettl'l 
joint  is  often  slightly  enlarged.     The  defomiity  greatly  cripples  the  patient^ 
obliging  him  to  walk  on  the  outer  side  of  the  foot.     \V,  Anderson  explain* 
the  deformity  as  the  result  of  imperfect  development  of  the  lower  tibrea  of  the 
lateral  ligaments  of  the  a  (Ice  ted  joint. 

The  Ireatmmi  of  the  slighter  forms  of  hallux  flexua  should  consist  in  rubbing 
and  manipuhition  with  the  object  of  strAighteniug  the  tot^  Anderson  rccom-i 
mends  walking  i»n  tiptoe  ai*  us<-*ful  in  hel[>rng  extenwiont  and  in  more  severe 
casoe  lias  forcibly  overextended  the  toe  under  an  anaesthetic,  ami  fixed  it  so 
with  plaster  of  Paris.  If  other  methods  fail,  an  attempt  may  be  made  to 
straighten  the  loe  by  the  division  of  the  contracted  liguments.  l>avies-(  olley 
has  ftiunti  the  t  'lent  treatment  to  be  excision  of  the  pro\imai  half  of 

the  first  phalan  .h  a  longitudinal  incision  made  at  the  up[:ier  aspect 

of  the  inner  liorder  uf  the  ti^e.     A  stiff  joint  n^ults,  but  this  cattaeci  Uule 
inconvenience, 

HaUu:s  Yaigufl  has  atn  miy  Ijeen  described  at  p,  501^. 

Supernumerary  and  Webbed  Toes  arc  sometimes  met  with,     k  m  com- 
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paratively  seldom,  however,  that  any  operative  interference  is  required  in 
these  cases.  Should  it  be,  the  remarks  that  have  been  made  at  pages  538  and 
539,  in  reference  to  the  treatment  of  these  conditions  in  the  hand,  are  equally 
applicable  here. 

Congenital  Hypertrophy  of  the  Toes  and  Foot,  as  represented  in 
Figs.  660  and  661,  occasionally  occurs.  This  malformation  is  of  necessity 
incurable. 

Weak  Ankles  not  uncommonly  occnr  in  rickety  children  ;  the  ligaments 
being  relaxed,  the  joints  appeanng  to  be  swollen,  and  the  child  being  unable 
to  walk  or  stand  without  great  difficulty.  In  these  circumstances,  attention 
to  the  state  of  the  general  health,  douching  with  salt  water,  with  the  applica- 
tion of  an  elastic  india-rubber  bandage  round  the  ankle,  or  the  use  of  light 
iron  supports,  will  be  found  most  useful. 

Bow-Leg  is  often  associated  with  weak  ankles.  The  tibia  is  bent  with  the 
concavity  looking  towards  the  opposite  leg.  In  some  cases  the  shaft  of  the 
bone  is  curved,  but  in  the  majority  the  bend  will  be  found  to  be  situated  at 
the  junction  of  the  lower  epiphysis  with  the  shaft,  the  foot  at  the  same  time 
being  turned  somewhat  out,  in  the  position  of  valgus.  This  deformity  is  in 
some  cases  rickety,  but  in  the  majority  of  instances  it  is  purely  mechanical, 
owing  to  the  child,  especially  if  heavy  and  overfed,  having  been  put  on  its  feef- 
at  too  early  an  age  or  for  too  long  a  time. 

The  Treatment  consists  in  careful  attention  to  diet  and  the  avoidance  of 
fattening  food,  giving  the  child  rest,  and  in  the  application  of  a  pair  of  light 
well-padded  wooden  splints  to  the  inner  side  of  the  leg,  taking  their  bearing- 
points  from  the  inner  condyle  of  the  femur  and  the  inner  malleolus.  These 
should  be  worn  only  at  night. 


56S 


DISEASES    OF    THE   itCALP    AND   SKULL, 


DISEASES    OF    REGIONS. 


CHAPTER     TJV 


DISEASES  OP  THE    HKAD   AND   NECK. 


DI82ASXS    OS*    TKB    SCAIiP    i^H    SKULL. 

Tke  Scalp  is  subject  tu  all  those  surgieai  iliHetwes  that  aflfect  the  common] 
intet(miit'Ut  of  the  ]»oiiy.  But  it  is  mure  than  any  oiher  pari  of  the  surfatni 
liable  to  t\ro  diseases,  viz.,  Atheromatous  (/yets  and  Xaevi.  These  have 
already  lieen  so  fully  treate*]  of  (('y8t8.  Vol.  I„  p.  1006,  N«vi,  Vol.  I,,  p,  losjh. 
and  Vol.  11.,  p,  69)  that  their  description  here  would  lead  to  needless 
repetitioiK 

Fachydenuatous   Tmnoiix  of  tlie  Scalp  or   Molluscum   Fibro«xuti 
(VoK  !.♦  p,  lulli).     This  disease,  of  rare  *>ccurrence,  vfm  liri*t  deacribed  bj 

John  Bell,  subsc^juently  by  Valen-- 
tine  Mntt  as  Pttchijdermuioieh^  audi 
mure  recently  l»y  Virehow  as  Fibromal\ 
J/olhisrum,  The  aeeompanyini^  out 
(Fig.  i]r»5J),  taken  from  a  jmtient 
whilst  in  America,  who  was  aft^r* 
wards  successfully  operated  on  by 
W.  Stokes,  in  Dublin,  gives  a  good 
rcprt'&entation  of  the  disease. 

These  tumours  are  neither  pninfiU 
nor  danti:erou8,  but  their  weight  and 
the  defoimity  occaaionc*]  hy  them 
render  their  removal  desirable. 

Trtatmmt, — Tlie  removal  of  this 
tuinoar  baa  been  eJTectetl  by  the 
hgtiture  and  by  the  knife.  F*oUock 
has  successfully  extirpated  one  by 
the  furmer,  W,  Stokes  and  *  '  v^ 

Bg.wfi.-ji<>Ua*euiij  K»iiro«iim^»n»i|K  tht^  latter  uietbod.     But  II 

tioii  18  not  witlumt  danger.  in 
Stoke^V  C4ise  the  haemorrhaiie  was  descrilxjd  aa  terrific,  nearly  coAting  the 
patient  his  life,  and  liad  to  be  ajre^ted  by  the  cautery.  Stokes  statee  that 
iu  the  whi»le  course  of  his  exinrieuoe  he  bad  never  seen  such  copious  and 
unoontrullable  **  weeping  ''  brvmorrhtige  ;  it  camt*  from  every  f»oint  of  Uie  cut 
snrface. 

Fnngua  of  tka  Dura   Katar.  — r^nietimes  without  apparent  eatLsci  atj 
citlier  tirncK  fcillowing  u  blow  or  fall,  a  Funmm  Tunwwr  grows  from  some  par 
of  the  dura  mater,  osually  on  i\vt  t*>p  of  the  head  or  in  one  of  the  parietal ' 
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r^ons.  As  it  increases  in  size,  it  produces  absorption  of  the  skull  covering 
it ;  the  bone  becomes  thin  and  expanded,  and  crackles  like  parohment  on 
pressure,  sometimes  not  being  raised  above  its  proper  level,  but  usually  being 
pnahed  up  by  the  pressure  of  the  growth  beneath,  which  at  last  protrudes 
under  the  scalp,  and  may  ulcerate  through  the  skin.  More  usually,  this 
perforation  of  the  skull  is  gradual ;  but  in  some  cases  it  would  appear  to  have 
been  rapid,  the  first  sign  of  the  disease  being  the  presence  of  a  tumour  under 
the  scalp.  When  the  skull  is  perforated,  the  sharp  edges  of  the  circular 
opening  can  be  distinctly  felt,  and  the  protruding  tumour  pulsates  distinctly. 

Pathology, — The  nature  of  these  tumours  is  somewhat  uncertain,  as  a  suffi- 
cient number  of  cases  has  not  yet  been  recorded  with  an  accurate  micro- 
scopical description  of  the  growth  ;  but  it  is  probable  that  in  the  majority  of 
cases  they  are  round-  or  spindle-celled  sarcomata  springing  from  the  outer 
layers  of  the  membrane,  which  forms  the  internal  periosteum  of  the  skull. 

Symptoms, — Symptoms  of  cerebral  disturbance — diplopia,  optic  neuritis, 
loss  of  sight,  deafness,  or  convulsions,  with  fixed  pain  in  the  head — usually 
precede  for  a  considerable  time  the  external  appearance  of  the  tumour.  In 
some  rare  cases,  no  such  symptoms  have  indicated  the  existence  of  intra- 
cranial disease ;  and  the  first  evidence  of  the  disease  has  been  the  sudden 
protrusion  of  a  pulsating  tumour  through  the  skull.  If  the  tumour  be  com- 
pressed, egg-8hell  crackling  of  the  expanded  and  thinned  cranial  bones  will  be 
felt,  and,  if  attempts  be  made  to  push  it  back  under  the  bones,  giddiness, 
syncope,  and  convulsions  are  produced.  As  the  disease  progresses,  death  from 
paralysis  and  coma  super^^enes. 

Treatment, — The  result  of  the  treatment  of  fungus  of  the  dura  mater  is  not 
very  satisfactory  ;  yet,  as  the  disease  appears  to  be  almost  of  necessity  fatal  if 
left  to  itself,  something  should  be  attempted  if  possible.  The  scalp  covering 
it  should  be  turned  back  by  suitable  incisions,  and  the  tumour  exposed.  The 
aperture  in  the  skull  through  which  it  protrudes  may  then,  if  necessary,  be 
enlarged  by  the  use  of  the  trephine  or  Hey's  saw,  so  as  to  lay  bare  the  full 
extent  of  the  tumour,  which  must  next  be  carefully  dissected  away  from  the 
dura  mater,  or  the  afl^ected  part  of  the  latter  removed.  In  a  case  in  which 
this  operation  was  performed  by  Volkmann,  the  patient  died  from  the 
entrance  of  air  during  inspiration  through  an  accidental  wound  of  the 
longitudinal  sinus. 

Fnngiui  of  the  Skull  may  also  occur.  This  term  has  been  applied  to  any 
soft  fungating  tumour  springing  primarily  from  the  vault  of  the  skull.  The 
growth  may  spring  from  beneath  the  periosteum,  when  it  is  usually  a  small 
round-celled  or  a  spindle-celled  sarcoma,  or  from  the  diploe,  when  it  is  most 
commonly  myeloid.  It  gives  rise  to  a  smooth  ovoid  tumour  on  the  head, 
which  may  or  may  not  pulsate.  If  it  springs  from  the  diplo^  it  is  usually 
covered  by  a  thin  layer  of  bone,  which  gives  the  sensation  of  egg-shell 
crackling  ;  when  it  is  subperiosteal,  it  not  uncommonly  contains  a  framework 
of  irregular  spicula  of  bone.  As  the  disease  progresses  it  usually  perforates 
the  skull,  and  comes  into  contact  with  the  dura  mater.  It  is  then  very  difficult 
to  determine  whether  it  arose  from  that  membrane,  or  merely  implicated  it  by 
extension.  The  growth  may,  when  small,  be  mistaken  for  an  atheromatous 
cyst  of  the  scalp,  but  it  is  readily  distinguished  by  its  being  firmly  fixed  to  the 
bone,  while  the  cyst  moves  with  the  scalp.  These  tumours  may  become 
multiple,  and  after  a  time  be  followed  by  secondary  visceral  growths.    I  have 
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t\noe  seen  the  liver  secoDdarily  affected  in  tliis  wav,  death  resuUiTig  writhout 
cerebral  distt^rbance  frooi  intestinal  h«?morrhftEre  anil  exhaustion.  The  only 
treatnmii  possible  is  removal  of  the  gruwtli,  but  thru  is  aecompanied  lij  ctm- 
sideralile  daujyer,  Of>t  only  on  aceoutit  of  the  peiforntion  of  the  skull  and  im- 
plication of  the  dura  mater,  but  from  the  extreme  vji^cnlarity  of  these  tuiiKUirs, 
In  a  case  of  this  kind,  which  I  had  an  opportunity  ofse^^ing  many  years  ai^o, 
the  growth  was  succes^'fully  removed  by  H.  PhiUi|>8. 

Sejcondary  sareoniata  and  carcinoraaia  are  also  occasi^'nally  met  witli  in  the 
bones  of  the  skull  In  a  case  recorded  by  Morris,  a  larjfi^  pulsatin^r  tumour  of 
the  skull  was  found  to  present  the  stnicture  of  tin*  vljynud  *rlnn(l,  and  was 
secondary  to  mali^niant  disease  of  that  body.  Three  or  f«»ur  similar  cases  have 
been  recfjrded  by  other  Surij^eons, 

Hernia  Cerebri,  arising  from  wound  or  ulceration  uf  the  dam  mater,  has 
already  been  described  (Vol.  L,  p,  778). 

Meningocele  and  £ncepluLlocele. — Vnrious  congenital  condirions  are 
met  with  in  the  head,  whicli  Jis  in  the  analogous  condition  of  >.pina  bilida,  are 
cliaructerized  by  a  protrusion  of  some  pail  of  the  contents  of  the  skull  through 
u  deficiency  in  the  bone.  The  protruded  sat*  is  formed  by  the  meninges  ;  the 
skin  covering  may  be  normal,  but  is  often  thin,  and  sometimes  ulcerated. 
When  the  contents  of  the  sac  consist  of  fluid  only  the  conditinn  is  sjxiken  of 
Hs  mmimjo^eh ;  whilst  when  the  Rac  contains  cerebnil  substance  it  is  c^Jled  an 
rmephahrrle.  In  some  instances  the  brain  substance  in  the  sac  is  distended 
into  a  thiJi  layer  by  a  cavity  within  it  which  contains  fluid  and  eiunmunicates 
with  the  ventricles ;  thi;*  variety  has  been  called  hydrmref^halocth,  Thti 
r^iagnosis  between  meningacele  and  eneephalocele  is  geneinilly  ililTicult ;  the 
presence  of  tratmlucency  is  not  a  proof  thut  no  l^rain  sulnstiinee  is  present,  for 
tliis  may  he  small  in  amount  or  cxp«nded  into  a  thfn  Inyer. 

The  disease  is  usually  speedily  fatnL  Z.  Laurence  found  that,  of  8!* 
instances  in  which  it  occnn'ed^  21  were  males,  18  females  ;  that  the  protrusion 
may  vary  from  the  size  of  a  [>ea  to  thut  of  a  tumnur  exceeding  the  child's 
head;  and  that  the  occiput  is  its  chief  seat — of  71)  cases,  53  Unng  in  this 
situation.  The  hernia  may  occur  at  several  other  jioints.  It  has  l)een  si»en 
jxrojecting  through  the  anterior  fontanel Ic.  In  this  sitiuiiion  it  has  most  fre- 
ipiently  undergone  s|xmtaneou8  cure  as  the  fontanelle  closed.  Numerous  caaes 
have  l»eeri  recorded  in  which  it  projected  through  a  deficiency  in  the  region  of 
the  cribriform  plate  into  the  nasal  fri^tsaa,  or  forwards  into  the  face  at  the  root 
(»f  the  nose,  the  nasjil  process  and  the  neighbnuring  parts  of  the  fror\ta!  Kme 
being  deficient,  Lichtenbcrg  has  recorded  a  case  in  which  it  projei-tcd  from 
the  hmi  of  the  skttll  into  the  phar}^nx.  In  those  uncommon  situations,  the 
swelling  may  be  mistaken  fur  a  polypus.  In  six  of  the  cases  collected  by 
Z,  Laurence**  the  subjects  of  this  malformation  reached  an  adult  age  ;  in  all 
the  remttining  cases  they  died  early,  or  were  stilbb4inu 

The  IHofjmsis  is  as  a  rule  easy,  and  the  only  diseases  for  which  a 
njening'jcele  is  likely  to  be  mistaken  an?  mevi  and  dermoid  cysts.  In  the 
I  majority  of  casesi  the  position  of  these  tumonrs  is  such  as  to  exclude 
Imeningocelc,  but  \i  they  c»ccnr  in  tlic  usual  positions  of  meningocele  the 
Ijfesemblance  may  Iw  v\fm\  and  is  increased  by  the  fact  that  the  skin  over  a 
Pineningocele  m  not  uncommonly  mevoitl,  and  on  the  other  Itand  dermoid  cyst* 

of  the  sc*alp  often  lie  over  a  depressirm  or  even  a  perf<»ration  in  the  Umr, 
I      Tike  Trmtmmt  of  these  affections  is  nnvatisftKitorv.  and  in  most  oaeee  no 
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surgical  interference  should  be  attempted.  Pressure  may  be  applied  if  the 
tumour  is  small.  In  one  instance  Paget  used  injection  of  iodine  with 
success.  In  another  case,  where  sloughing  of  a  portion  of  the  tumour  was 
taking  place,  Annandale  applied  a  ligature  to  the  peduncle,  and  removed  the 
tumour,  the  child  recovering  completely  in  spite  of  an  attack  of  measles. 
Horsley  has  recorded  a  case  which  he  cured  by  electrolysis.  Simple 
meningoceles  have  been  successfully  excised,  and  in  recent  years  the  operation 
has  been  extended,  in  several  cases  with  success,  to  encephalocele. 

Tapping  and  Draining  the  Ventricles  of  the  Brain. — The  operation 
of  tapping  the  ventricles  has  occasionally  been  performed  in  chronic  hydro- 
cephalus, but  so  far  without  much  benefit.  It  is  sometimes  conjoined  with 
pressure  by  means  of  an  elastic  bandage.  It  is  applicable  only  to  those  cases 
in  which,  from  the  early  age  of  the  child,  or  the  imperfect  ossification  of  the 
distended  skull,  it  is  possible  to  compress  the  head  by  a  moderate  degi'ee  of 
pressure.  The  operation  is  best  performed  by  means  of  the  aspirator.  A 
fine  needle  may  be  pushed  through  the  anterior  fontanelle  or  the  coronal 
suture,  avoiding  the  middle  h'ne  for  fear  of  wounding  the  longitudinal  sinus. 
The  instrument  should  be  directed  away  from  the  middle  line  so  as  to 
penetrate  the  lateral  ventricle,  and  thus  to  evacuate  a  portion  of  the  contained 
fluid.  There  should  be  no  vacuum  in  the  needle  when  it  is  introduced,  but 
when  it  has  penetrated  deeply  enough  to  reach  the  ventricle,  the  piston  of  the 
aspirator  may  be  slowly  raised,  so  as  to  withdraw  the  fluid  gradually,  and  not 
to  disturb  the  circulation  through  the  brain.  After  a  moderate  quantity  of 
fluid  has  been  witiidrawn,  the  small  aperture  should  be  closed  with  a  strip  of 
plaster,  and  an  elastic  bandage  should  be  applied  round  the  head  so  as  to 
compress  and  to  confine  the  bones. 

In  1881  Wernicke  suggested  that  in  cases  of  hydrocephalus  better  results 
might  be  obtained  by  draining  the  lateral  ventricles  by  a  tube  introduced 
through  a  trephine  oi)ening.  This  suggestion  has  been  put  into  practice  by 
Keen,  Broca,  Mayo  Robson,  and  others.  In  Keen's  first  case,  a  boy  four 
years  of  age,  the  hydrocephalus  proved  to  be  secondary  to  a  tumour  of  the 
cerebellum.  The  trephine  was  applied  at  a  point  an  inch  and  a  quarter  above, 
and  the  same  distance  Ixjhind  the  left  external  auditory  meatus  ;  the  ventricle 
was  reached  with  a  hollow  needle  and  a  horse-hair  drain  inserted.  Subse- 
quently the  operation  was  repeated  on  the  opposite  side.  Death  occurred  on 
the  forty-fifth  day,  and  the  autopsy  revealed  a  sarcomatous  tumour  in  the 
cerebellum.  In  Broca's  case,  a  hydrocephalic  idiot  aged  four  years,  the 
operation  was  followed  by  recovery  with  considerable  improvement  in  the 
mental  condition. 

In  cases  in  which  hydrocephalus  develops  after  the  occurrence  of  symptoms 
of  basic  meningitis,  attempts  have  been  made  to  relieve  the  condition  by 
draining  the  subarachnoid  space  in  the  occipital  region — either  in  the  middle 
line  between  the  external  occipital  protuberance  and  the  foramen  magnum  or 
through  the  cerebellar  fossa.  The  results,  however,  appear  to  have  been 
uniformly  unfavourable. 

Lastly,  it  may  be  mentioned  that  during  the  last  few  years  several  attempts 
have  been  made  to  bring  tuberculous  meningitis  within  the  range  of  surgical 
interference.  The  hope  has  indeed  been  expressed  that  by  applying  drainage 
to  these  cases,  not  only  might  the  immediate  effects  of  the  increased  intra- 
cranial pressure  be  relieved,  but  also  that  the  disease  might  be  arrested  in  a 
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FlnaDner  analogous  to  that  wiiich  hag  followed  dmi tinge  fi>r  tul»erculoo? 
peritonitis.  A  cHse  recorded  by  Waterhouae  and  AVhHis  Ord  is  certainly 
hopeful  A  child  aged  live  years  was  tlie  subject  of  an  acute  illness 
characterized  by  fever,  headache,  double  optic  neuritis,  and  the  character iatic 
•*  hydroce|>lmlic  cry/'  The  diagnosis  of  tul)erculon8  meuin^ntis  was  made, 
and  it  was  decided  to  drain  tlie  sulnirachnoid  space  thnuigh  a  trephine 
bopeniDg  in  the  rerel>ellar  fossa,  The  operation  was  followed  by  complete 
'^recovery  and  subsidence  of  the  optic  neuritis. 

Operations  on  the  Brain. — Since  the  clinical  and  pathological  ohseiTa- 
-tiooB  and  the  experimental  inquiries  of  Bruca,   Hughlin^^^'i  Jackson,  Hitzig, 
•Ferrier  and  others,  have  made  it  possible  to  diagnose  the  exact  seat  of  many 
tumours  and  other  lesions  witliiu  i\\v  cranium,  and  the  development  of  anti- 
septic surgery  has  enabled  the  Surgeon  to  operate  on  the  brain  substance 
with  comparative  safety^  many  such  procedures  have  been  undertaken.     The 
-general  subject  of  localisation  of  the  functions  of  the  brain  has  already  been 
f-Buliiciently  alluded  to  in  the  tlmpter  on  Injuries  of  the  Head  (Vol.  L,  p.  75H). 
The  special  symptoms  of  the  diseases  for  which  the  operations  have  been 
undertaken  belong   rather  to   medicine  than  surgery,  and   cannot  be   fully 
described  here. 

Operations  upon  the  brain  have  been  undertaken  f<»r  the  removal  of  morbid 
growths,  for  the  relief  of  epilepsy,  and  for  abscess  of  thr  braiu* 

Morbid  (jfowthii  of  the  brain  are  either  syphilitic  or  tubcrmlou!*,  or  tnit? 

tumours,  the  most  freciuent  form  of  true  tumour  lieing  the  glioma  ( V' oL  1.^ 

p.  1037).    Sarcomata  of  various  kinds  are  occasionally  met  with.    True  cancer 

is  rarc%  and  only  occurs  as  a  secondary  growth.    I'samniMuia  of  the  dura  mater 

(Vol  I.,  p.  Ih4:»)  may  also  cause  pressure  on  the  braiu,     .\ll  the  tumours 

except  the  psamnioma  as  a  rule  unplicate  the  surrounding  brain  tissue,  l)eing 

seldom  accurately  circumscribed.     The  genera    symptoms  of  an  intracranial 

tumour  may  be  briefly  summarised  aa  signs  of  irritation  or  imfmired  function 

in  that  part  (jf  the  brain  in  which  the  new  growtb  is  situated,  with  fixed  and 

]>enii8tent  headache.     Vomiting  is  a  common  symptom,  and  optic  neuritis  is 

almost  constantly  present  when  the  tumour  is  situated  in  the  suhs^tance  of  the 

brain.     Whcu  the  growth  aflect^  the  cortical  centres  epileptiform  seizures  are 

common^  and  the  tit  commences  by  spasm  of  the  part  in  connexion  with  the 

L  centre  implicated.     In  considering  the  possibility  of  removal  of  a  tumour  of 

I  the  bralu  the  situation  of  the  gn>\vth  is  of  the  first  irn{Hiiianee.     It  must  be 

■•Q  8eat4$d  that  it  (*au  safely  \w  i^xynm^A  l»y  trephining  the  skull.     Tiimoure  «t 

■  Hie  base,  or  deeply  seated  in  the  brain«  are  evidently  beyond  surgical  inter- 

ferenoe.     If  the  paralysis  is  very  extensive  the  growtb  is  implicating  so  wide 

I  an    area    that    its  removal    probably    could  not  be  accomplished  or  would 

lipeedily  be  fol1(>wed  by  recurrence*.     The  nature  of  the  tumour  must  in  many 

llMee  l>e  unccrt^iin,  but,  if  it  cm  \m  aMcertamcd,  has  an  important  influence  im 

'the  question  of  operation.     Tuberculous    growths  are   often   multiple,  and 

ihua  unsuitable  for  operation;  if,  however*  the  symptoms  point  to  the  tomour 

L  being  single,  its  removal  may  Ih'  att^*mptod.     In  Ihhg  Horstey  removed  a 

Ptoberouloas  tumour  succcsJdfully  ;   the  child  died  six  years  later  of  genito- 

orinarj  tuberculosis,  and  the  brain  was  found  quite  s«iand.     Syphilitic  gum- 

mata  frequently  disappear  under  prt^per  treatment,  but  not  neceasarily  the 

iymptoma,  which  may  be  due  to  chronic  inflaiDmatory  changes  afotmd  the 

Igixnrth.     In  all  r4ises  of  doubtful  nature  a  thorough  trial  should  t)e  gifen  10 
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antisyphilitic  treatment  for  at  least  six  weeks  before  operation  is  under- 
taken. A  true  tumour  is  generally  characterized  by  a  slow  progressive  develop- 
ment of  the  symptoms,  while  both  tuberculous  and  syphilitic  growths  may 
after  a  time  become  stationary.  The  cases  suited  to  operation  are  undoubtedly 
rare.  Of  54  specimens  of  intracranial  tumour  reported  on  by  a  committee  of 
the  Pathological  Society  in  1886  only  two  seemed  suited  to  operation. 

Trephining  for  epilepsy  has  frequently  been  undertaken  as  before  described 
(Vol.  I.,  p.  780)  in  cases  of  traumatic  origin,  and  in  which  there  has  been  a 
painful  or  tender  scar,  or  some  evident  depression  of  the  bone  ;  but  it  is  only 
within  the  last  few  years  that  portions  of  the  brain  have  been  removed  for  the 
cure  of  that  disease.  To  justify  the  operation  it  is  necessary  that  every  fit 
must  commence  with  some  definite  movement  which  can  be  referred  to  one  of 
the  cortical  motor  centres,  or  that  there  should  be  some  paresis  or  paralysis 
indicating  the  part  of  the  cortex  affected,  without  which  there  can  be  no  guide 
as  to  the  point  at  which  to  apply  the  trephine. 

Trephining  for  abscess  of  the  brain  consequent  upon  compound  iractures  of 
the  skull  or  scalp  wounds  exposing  the  bone  has  long  been  a  recognised  opera- 
tion of  surgery.  It  is  but  recently,  however,  that  the  operation  has  been 
undertaken  for  abscess  resulting  from  disease  of  the  ear,  with  which  condition 
it  will  be  more  fully  described. 

The  firet  operation  undertaken  for  the  relief  of  symptoms  due  to  a  morbid 
growth  in  the  brain  was  performed  by  Macewea  in  1883.  The  patient  had 
paralysis  of  the  left  arm,  and  a  softening  gumma  was  exposed  by  trephining 
over  the  arm  centre  of  the  right  side.     The  patient  recovered. 

The  first  operation  for  a  diagnosed  glioma  was  performed  by  Godlee  in  a 
case  under  the  care  of  Hughes  Bennett  in  1884.  The  patient  unfortu- 
nately died  about  a  mouth  after  the  operation  from  hernia  cerebri  and  menin- 
gitis. Since  that  time  the  operation  has  been  brought  to  great  perfection  by 
Victor  Horsley.  Of  the  first  four  cases  treated  by  him  three  recQvered, 
one  dying  subsequently  of  recurrence.  The  fourth  case  was  one  of  tumour  of 
the  cerebellum,  and  the  patient  died  from  the  shock  of  the  operation. 

Writing  in  181):^,  Allen  Starr  was  able  to  collect  97  cases  in  which  opera- 
tions had  been  undertaken  for  diagnosed  tumour  of  the  brain,  in  35  of  which 
however  the  tumour  was  not  found,  while  in  3  it  was  found  but  not  removed. 
There  thus  remain  ;")!)  cases  in  which  the  tumour  was  successfully  localized 
and  removed  ;  of  these  42  recovered  and  17  died.  Concerning  the  position 
of  the  tumour  it  may  l)e  stated  that  in  54  cases  this  was  one  of  the  cerebral 
hemispheres,  43  being  in  the  motor  area.  Of  these  54  cases  of  cerebral 
tumour  39  recovered  and  15  died.  In  the  remaining  5  cases  a  tumour  was 
removed  from  the  cerebellum  ;  of  these  2  recovered  and  3  died. 

In  certain  cases  of  cerebral  tumour  in  which  the  position  or  size  of  the 
growth  renders  its  removal  impossible,  Horsley  has  undertaken  a  free  excision 
of  bone  over  it  with  the  object  of  relieving  the  symptoms  directly  due  to 
increased  intracranial  pressure.  The  relief  thus  affbrded  has  in  some  instances 
l>een  very  marked,  and  has  persisted  until  the  patient's  death.  Thus  the 
headache  may  entirely  cease,  whilst  in  cases  with  severe  vomiting  this  has  at 
once  stopped.  The  most  remarkable  result,  however,  is  the  effect  upon  the 
optic  neuritis  ;  if  this  has  not  advanced  to  atrophy  the  swelling  of  the  disc 
r.ipidly  begins  to  diminish,  and  in  some  instances  the  neuritis  has  completely 
subsided  within  three  weeks. 
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O/m-a f ion. —ThB  operation  of  trephining  has   already  been    described  in 

Vol.  I.,  p.  7H2,  «o  that  it  will  be  necessary  here  only  to  nientioii   certain 

points  more  es|>ecially  connected  with  the  removal  of  tumours.     Immediately 

i^fort*  the  ttdnjinistnition  of  the  chloroform  a  quarter  of  a  grain  of  morphine 

fifiould  be  injecfeil  hypodenntcutly,  as  su«:ge8ted  by  Schafer  and  ITorsley,  with 

the  object  of  causing  ctuitractfon  of  the  arterioles  of   the   brain,  and  thus 

diminishing  the  htemorrhitge.     Ether  must  never  be  n^ed  as  the  anaetsthetic 

fur  fear  of  luoducin^^  haMuorrhage.     The  large  flap  of   the  scalp,  which  ia 

I  turned  downwards  without  the  periosteum,  should  extend  in  every  direction 

for  moR*  than  an  inch  beyond  the  limits  of  the  lionc  to  be  removed*     The 

vessels  are  iiaickly  sei/,cd  in  forci -pressure  forceps  and  lijxatitred  with  fine  silk. 

tThe  ^'encrrd  oozing  is  arrested  by  sponge  pressure,  and  by  fre<|uently  irngatitig 

rthc  wouud  with  hot  mercurial  lotion  (I  iu  4000).     The  periostftnn  is  now 

rai8e<l  with  an  elevator  in  four  flaps.     The  lione  mny  convenienLly  be  divided 

with  an  electro- motor  cireuliir  saw,  or  a  cin'le  of  btme  may  be  removed  with  a 

trephine,  and  the  opening  enlarged  with  iloi-sley's  strong  hone-forcefis.     In 

Liii'der  to  facilitate  this  it  may  be  convenient  to  make  diagonal  cuts  thnirugh 

Plhe  outer  table  with  a  Hey*fl  saw  before  trephining.     Before  using  the  bone- 

force[«  the  dura  mater  must  be  separated  with  a  small  flat  elevator    Utemor- 

rhage  from  the  bone  may  be  arrested  with  the  antiseptic  wax  recommended  by 

Hoi^ley  (l^eea'  wav  7  parts,  almond  oil  1  part,  salicylic  acid  1  per  cent.).     The 

Udura  mater  is  raised  by  incising  it  at  a  distance  of  at  least  a  quarter  of  an  inch 

rfmrn  the  edges  of  the  opening  iu  the  bone.     Before  proceeding  to  remove  any 

portion  of  the  brain  substance,  it  is  advisable  to  apply  a  series  of  fine  catgut 

ligatures  to  the  surrounding  veins,  by  passing  a  sharp  curved  needle  under 

them  through   the  brain  jiubstance.      These  ligaturvs  must  be  applied  well 

ybeyond  the  area  to  Ir*  excist-d.     Thf  hitter  should  be  marked  out  by  incising 

Plhe  cortex  to  a  dcptii  of  alwtut  half  rm  inch  with  a  t^ridpel,  and  the  removal 

may  be  completed  with  the  knife  or  with  curved  scissors.     ,Vny  vessels  which 

bleeil  may  be  secured  by  passing  a  fine  ligature  somewhat  widely  around  them 

with  a  curved  needle.     The  method  of  treating  the  wound,  and  th«*  ^juejutlon 

i»f  the  rephiccmeut  of  bone,  ha\t*  already  l>een  considered  in  Vol  I,»  p 

Ouring  the  op^.Tuttnn  the  |)ulse  and  it'spiratiou  must  be  cfirefully  wat« 

and  if  either  fail  the  skull  should  Iw*  opt*ned  as  n*pidly  as  po^sibK  «?  that 

rhf  intnieranial  pressure  may  be  relieved* 

Craniectomy.— In  certain  cases  of  idiocy  the  imperfect  development  oftlit 
Ljnental    faculties    is   associated   with    a   condition   of  microoephalun   due   CM 
qpi^maturc  os8ifictiti<m  of  the  cranial  sutures,  especially  the  coronal  an<l  siigittjin 
The  occurrence  of  this  synostosis  nece*«arily  interfere*  with  tlir  further  developj 
inent  of  the  brain,  and   is   regarxled  by  some  pathologists  n.^  the   primar^ 
I'ondition,   The  operation  of  craniectomy  haa  for  it«  object  the  formation  of  an 
Llirtificial  miute  by  the  removal  of  a  narrow  strip  of  bone  from  tlie  vertex  qffl 
Pthe  skull,  in  order  to  allow  subsequent  continued  development  of  the  bmiiiH 
In  18'Mj  LanmlonL^nie  I'ei-orded  two  eases  in  which  considerable  improvement 
appears  to  havt-  foilowi'd  the  operation.     The  first  case  ^m  a  child  I  yenre  of 
age,  which  presented  the  cbani<*teri8tic  condition  of  the  skulb  and  wiw  unable 
'ft*  walk  ulonc,  talk  plainly,  or  swallow  «olid  food,     A  striji  of  bone,  9  centi- 
linetnm  long  and  (i  millimetres  wide  was  removed  from  a  littk'  to  the  left  of  the 
Magittal  gtiture.     The  habit  of  incessant  crying  ceased  on  the  following  day. 
rimd  iu  five  weeks  **  tht'  t^hiUl  was  calmer,  trieil  to  talk,  and  to<ik  notice  of  ttt  _ 
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surroundiDgs."  The  operation  has  been  performed  in  25  cases  by  Lannelongue 
and  by  Horeley,  Keen,  McClintock,  and  others.  Of  83  cases  collected  by 
Bourne ville  in  1893,  15  died. 

Of  Lannelongne's  25  cases  24  recovered  ;  the  ages  varied  from  eight  months 
to  twelve  and  a  half  years  ;  the  greater  number  showed  evident  improvement 
after  the  operation.  In  most  cases  the  strip  of  bone  has  been  removed  from 
the  left  side,  but  in  some  a  second  strip  has  been  removed  from  the  right. 
The  bone  is  exposed  by  a  long  antero-posterior  incision  reaching  from  the 
Deighbourhood  of  the  frontal  eminence  a  varying  distance  backwards  and  an 
inch  from  the  middle  line  ;  the  incision  may  be  slightly  curved,  so  that  a  fla]) 
can  be  reflected.  A  strip  of  periosteum  corresponding  to  the  bone  to  be 
removed  is  next  cut  away,  and  the  bone  itself,  in  a  strip  4  to  6  inches  long 
and  half  an  inch  broad,  is  removed  with  Hofmann's  or  other  bone  forceps 
after  cutting  out  a  small  circle  of  bone  with  the  trephine.  In  one  of  Horsley's 
cases  a  second  strip  was  removed  transversely  over  the  coronal  suture  in  the 
hope  of  relieving  the  speech-centre.  The  operation  is  not  without  danger  in 
young  children,  and  two  cases  at  least  have  died  of  hyperpyrexia,  not  caused 
by  septic  processes  in  the  wound,  but  probably  due  to  disturbance  of  the  heat 
regulating  centres  in  the  cortex.  Even  at  some  risk  to  life  the  operation  is 
fully  justified  if  it  holds  out  even  a  small  hope  of  improvement  in  these 
distressing  cases,  and  certainly  the  results  so  far  recorded  seem  to  warrant  its 
farther  trial. 


DISSABBS    OF    THX    BAB. 

Xethod  of  Examination. — In  order  to  ascertain  the  patient's  power  of 
hearing,  a  watch  or  tuning-fork  is  most  commonly  used,  and  separate  estima- 
tions must  be  made  of  the  power  of  appreciating  sounds  conducted  through 
the  air  and  through  the  bones  of  the  skull.  In  this  way  the  cases  of  deafness 
due  to  some  obstruction  of  the  conducting  apparatus  can  readily  be  dis- 
tinguished from  those  in  which  the  essential  part  of  the  organ  of  hearing  is  at 
fault.  In  the  former  case  all  power  of  appreciating:  sounds  conducted  through 
the  air  may  be  lost,  whilst  sounds  transmitted  directly  to  the  auditory  apparatus 
through  the  bone  are  still  distinctly  audible  ;  in  the  latter  case  the  power  of 
hearing  is  diminished  or  lost  to  both  paths  of  conduction. 

The  degree  of  hearing  through  the  air  may  be  roughly  estimated  by 
comparing  the  maximum  distance  from  the  ear  at  which  the  ticking  of  a 
watch  is  heard  by  the  patient  as  compared  with  that  of  a  person  with  normal 
hearing  power.  The  patient's  eyes  should  be  closed,  and  a  finger  placed  over 
the  opposite  ear ;  the  watch  is  then  bnought  slowly  nearer  to  the  ear  under 
examination  until  its  sound  is  first  heard,  and  the  distance  noted. 

In  order  to  determine  the  power  of  hearing  through  the  bone,  a  vibrating 
tuning-fork  is  firmly  held  against  the  upper  part  of  the  mastoid  process.  If 
with  an  ear  deaf  to  sound  through  the  air  the  tuning-fork  is  now  heard,  it  is 
certain  that  the  conducting  channels,  and  not  the  auditory  apparatus  itself,  are 
at  fault.  If  the  vibrating  tuning-fork  be  pressed  against  the  vertex,  in  health 
it  is  heard  equally  in  the  two  ears  ;  if,  however,  one  meatus  or  one  Eustachian 
tube  be  blocked,  the  sound  will  be  heard  more  loudly  in  the  affected  ear. 

For  examining  the  membrana  tympani  or  tympanum  from  the  meatus,  the 
ordinary  silver  ear  speculum  will  be  found  as  eflScient  as  uny  of  the  more 


S76 


DISEASES    OF    THE    EAR, 


complicated  ingtrumetits  sometimes  ivcommetided.  The  light  must  be  thrown 
down  it  by  a  conrave  mirror  siiiiilar  to  tlmt  used  for  the  Iftrynjijoscope. 
If  necessary,  the  ear  must  first  be  carefully  cleaned  by  syringing  and 
afterwards  dried  by  meane  of  smatl  pieces  of  absorbent  wool  twisted  round 
the  end  of  a  bit  of  whalebone  or  woc^d*  The  membrane  in  health  is  of 
a  bluish-grey  colour,  and  the  handle  of  the  malleus  can  be  seen  crossing  it 

r  from  above  downwards  and  slightly  backwardn,  termrnutiug  a  little  beyond  it« 

'  middle*  The  membrane  i^  set  at  an  angle  uf  4*1  decrees  with  the  ilcmr  of  the 
meatus;  bnt  owinfr  to  its  concavity  !ookin[>^  outwards,  a  small  triang-iilar  part 
below  and  shghtly  in  front  of  the  end  of  the  handle  of  the  malleus  reflects  back 
the  light  to  the  eye  of  the  observer,  and  thus  appears  as  a  bright  spot.  The 
|>oints  to  be  observed  in  examining  the  membrane  are  its  degree  uf  upacity, 
its  colour,  and  degree  of  vascularity  ;  its  curvature,  whether  too  concave,  or 
convex  and  bulging  ;  and  the  presence  or  absence  of  perforation. 

The  instrument  known  as  Politzer's  bag  is  of  great  value  in  examining  the 
condition  of  the  Eustachian  tube  and  the  middle  ear.     It  consists  of  a  thick 

f  india-rubber  bag  with  a  blunt  noxzle,  and  is  used  thus  :  The  nozzle  is  inserted 
into  one  nostril,  and  both  nostrils  are  then  sciueezed  lietween  the  finger  and 
thumb,  80  as  efticiently  to  close  the  anterior  narea  ;  the  ])atient  tfjen  takes  a 
small  quantity  of  wiiter  into  the  montb  and  holds  it  till  directed  to  swhIIow  ; 
Bt  the  moment  he  swallows,  the  bag  is  squeezed,  and  the  upper  part  of  the 

^  pharynx  alx»ve  the  soft  pidate  is  thus  distended  with  air,  and  as  at  the  same 
time  the  Eustachian  tul)08  arc  opened  by  the  act  of  swallow ing»  the  air  rushes 
into  the  cavity  of  the  tympanum.  While  this  is  being  done  the  Surgeon  con- 
ne<'fcs  his  ear  with  that  of  the  patient  by  means  of  an  india-rubl^itjr  tril>e  about 
three  feet  in  length  with  an  ear-piece  at  each  end.  He  thus  hears  distinctly 
the  effect  jjroduced  by  the  distension  of  the  cavity  of  the  tympanum.  The 
cavity  of  the  tynxpauara  can  usually  be  distended  n|uuljy  well  by  Vulsalva'fi 
method,  in  which  the  patient  closes  tlie  motith  and  pinches  the  nostrils,  and 
then  makes  a  forced  effort  of  expiration.  The  following  are  the  chief  facta 
leanied  from  this  mode  of  investigation.  In  health,  the  Surgeon  hear*  the  air 
enter  the  tympanum  and  impinge  on    the   membrane  with   a  sharp  click, 

'  Rounding  to  the  patient  as  a  loud  crack.  If  the  Eustachian  tulw  is  rlomxl  by 
swelling  or  plugged  with  inspissated  pus  or  nnums  also  tilling  the  tympanum, 
this  will  \y^  entinfly  wanting.  If  the  cavity  is  tilled  with  tenacious  mttcua  op 
mnco-purulent  fluid,  a  crackling  bubbling  sound  will  be  heard  both  by  tha 
Surgeon  and  the  patient  as  the  air  en  tens  the  cavity.  If  the  membmoe 
h  perforated  and  the  Eustachiiin  tulm  [icrvioiia,  the  air  will  be  heard  {imiBtQg 
through  the  aj»erture. 

The  KtistnrhuiH  Catheter  h  useful  iti  tn^atmcnt  rather  than  in  diagnosis.     It 
consists  of  a  small  metal  or  vulctinite  tube  about  six  inches  m  length  with  a 

,  slight  curve  at  one  end  and  expanded  at  the  other  to  receive  the  noxzle  of  the 

■  small  india-rubUT  bag  used  for  injecting  fluid  or  air.  On  the  large  end  is 
a  ring  te>  show  the  {Kisttiun  t»f  the  point  while  it  is  in  the  na%\  It  i^  thai* 
passed  :  The  ix)ncavity  of  the  curve  being  turntHl  towanls  the  lUM>r  of  Uie  nasal 
fowa^  so  that  the  point  may  not  hitch  against  the  turbinate  bom.^.  the  cailiotsr 
is  passed  backwanls  through  the  nose  till  it  touches  the  posterior  wall  of  the 

'pharnix.  It  is  then  withdrawn  about  half  an  inch  and  its  jxiint  dir«»cted  out* 
wards  and  nliglitly  upwanl?*  iigainst  -e  uf  tic  The 

feurgeon  having  his  ear  i.'onnei'{4Hl  w  *4  the  [mr  nibb«r 
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tube  before  described,  can  then  ascertain  whether  the  catheter  is  in  the  tube  or 
not  by  blowing  some  air  through  it  from  a  small  india-rubber  bag. 

Affections  of  the  External  Eah  and  Meatus. — Xalformatioiui  of 
the  lobule  are  not  uncommon.  Absence  of  the  pinna  or  such  deformity  as 
completely  to  close  the  meatus  has  also  been  met  with.  Vsrpertropliy  of  the 
external  ear  is  sometimes  met  with  in  idiots  ;  and  in  gouty  subjects,  Tophi, 
or  Gouty  Concretions,  are  occasionally  deposited  in  it.  Paget,  Bruck,  and 
Yanzetti  have  described  a  Fibrous  Tumonr  that  occasionally  forms  in  the 
lobule  of  the  ear  from  the  irritation  produced  by  piercing  it,  as  **one  of 
the  penalties  attached  to  the  barbarism  of  ear-rings."  These  tumours  are 
semi-malignant,  like  the  warty  growths  of  cicatrices  ;  and,  after  excision — 
tte  only  treatment — are  somewhat  apt  to  return. 

Bloody  Tnmonrs,  or  Hssmatomata,  are  occasionally  developed  without 
apparent  cause  in  the  external  ear  of  the  insane  or  idiots,  and  are  not 
uncommon  in  other  patients  as  the  result  of  injury.  They  may  attain  a  large 
size,  and  are  often  multiple.  Unless  they  become  inflamed,  I  think  it  better 
to  leave  them  untouched,  when  they  will  gradually  be  absorbed.  If  inflamed, 
they  must  be  opened. 

Ecsama  of  the  External  Ear,  sometimes  extending  into  the  external 
meatus,  is  a  common  affection.  It  occurs  in  scrofulous  children  and  in  gouty 
adults.  The  constitutional  treatment  must  be  conducted  on  ordinary 
principles  ;  locally  the  application  of  glycerine  of  borax  or  of  boric  acid 
ointment,  to  which  a  small  quantity  of  extract  of  belladonna  maybe  added,  will 
be  found  most  useful. 

Concretions  in  the  Xeatns. — We  not  uncommonly  find  that  the  meatus 
becomes  blocked  up  by  accumulations  of  wax,  dark,  indurated,  and  pipe-Uke, 
or  forming  balls  and  masses  that  lie  in  contact  with  the  membrana  tympani. 
These  are  a  very  common  source  of  temporary  deafness  among  young  people. 
They  not  only  materially  impair  the  sense  of  hearing,  but  are  very  apt  to  give 
rise  to  noises  in  the  head,  and  to  crackling  sensations  on  opening  and  shutting 
the  mouth.  Their  presence  is  best  ascertained  by  examination  with  an 
ear-speculum.  The  Treatment  of  these  concretions  consists  in  softening  the 
wax  by  the  introduction  of  a  little  glycerine  into  the  ear  for  a  few  nights, 
and  then  repeatedly  washing  out  the  meatus  by  the  injection  of  tepid  soap 
and  water,  thrown  in  with  a  large  syringe ;  as  the  fluid  regurgitates  from 
the  membrana  tympani,  it  will  at  length  bring  away  dark  and  hardened 
ceruminous  masses. 

Thickening  of  the  Cuticle. — Occasionally  the  cuticle  of  the  external 
meatus,  and  that  covering  the  membrana  tympani,  becomes  thickened  and 
indurated,  iissuming  a  dull  white  appearance.  This  is  commonly  a  result  of 
eczema,  and  may  give  rise  to  some  degree  of  deafness.  In  these  circum- 
stances, glycerine,  citrine  ointment,  or  solution  of  nitrate  of  silver,  will  be 
useful  in  restoring  the  healthy  condition  of  the  part. 

Boils  or  Follicnlar  Abscesses  are  not  uncommon  in  the  external  meatus. 
They  may  arise  as  a  complication  of  eczema,  or  as  the  consequence  of  irritating 
discharges  from  the  middle  ear.  The  Treatment  is  to  apply  hot  fomentations 
to  the  ear,  and,  if  the  boil  can  be  seen,  relief  may  often  be  given  by  puncturing 
it  with  a  small  knife. 

Diifase  Inflammation  of  the  Xeatns  or  Otitis  Externa  is  most 
common  in  children,  and  may  occur  from  a  variety  of  causes,  amongst  which 
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are  measles  and  scarlet  fover>  eczema  or  injuries.  In  fiome  casea  the  inflamma- 
tion aflectft  the  pcrioeteuin,  and  in  ail,  unless  it  be  chocked  early,  it  tends  to 
implicsite  the  membrana  tynapani*  The  symptoms  are  redueas  niid  swellinfr, 
more  or  less  completely  closinp^  the  auditory  canal,  with  intense  pain, 
ac:g:ravated  in  many  cases  by  any  moveiueut  of  the  jaw.  After  a  time  a 
purulent  discharge  escapes,  when  s*>me  relief  usually  follows.  The  disease 
may  assume  a  chronic  form  with  di8«;hargo  from  the  ear,  forming'  one  of  the 
varieties  of  otorrhea.  In  other  cam^  aliscesB  forms  wbicii  may  lead  to 
disease  of  the  bouy  walls  of  the  canal.  In  some  ca^es  the  canal  becomes 
closed  by  the  swelling,  and  perforation  of  the  membrana  tympani  may  take 
place.  The  JVeahmrtl  in  I  he  etirly  stages  consists  of  leeches  behind  the  ear, 
followed  by  hot  foracutatioiis.  If  suppurjition  threatens,  the  pus  must  be  let 
out  early  by  a  free  iucisiou  made  deeply  to  the  bone  with  a  line  knife  pasned 
into  the  meatus. 

Sxostoses. — Small  exostoses  occasionally  form  in  the  ear,  springing  from 

tlic   bony    part  of    the    external    meatus.      These   may   cause   deafness  bj 

Lponjpletely  ol»8tru<*ting  the  canah     They  have  been  successfully  treat4^d  by 

PMatliewBon  of  New  York,  Field,  Dalby,  and  others  by  means  of  the  American 

dental  drill. 

Periosteal  TbiGkezimge,  the  result  of  syphilis^  are  cjcirasionally  met  with. 
Tlieae  usually  disapjxar  under  iodide  of  potassium. 

liiKKASKS  OF  THK   MiDitLE   Ear. — It  is  impossible  in  a  work  of  this  kind 

to  give  more  than  the  briefest  possible  description  of  the  aflections  to  which 

the  middle  ear  is  liable ;   for  fuller  information  the  student  must  refer  to 

special  works. 

The  diseases  of  the  middle  ear  are  commonly  classed  under  the  following 

^heudin^'s  :  Simple  ^lucous  Catarrh  and  Purulent  Catarrh,  and  each  of  iheae 

fls  <li\iilLMl  into  acute  and  chnuiic. 

Simple  Acute  Catarrb  is  usually  associated  with  catanhal  allections  of 
the  pharynx,  and  is  most  common  in  children.  It  is  characterized  by  at^utc 
hyperwraia  and  swelling  of  the  mucous  membrane  with  increased  secretion  of 
nmcus.  Ditliculty  of  hearing  is  an  early  symptom,  and  in  some  rases  tiiere  ia 
intense  ear-UL-he  nuliating  ovtjr  the  side  of  the  head.  Noises  and  throbbing  iu 
the  ear  are  seldom  absent.  Examination  of  the  ear  shows  the  external  meatus 
clear,  some  redness  of  the  membrana  tympani,  with  bulging  in  some  cases.  If 
left  unrelieved  the  membrane  occasionally  perforates,  after  which  cure  takes 
place  and  the  aperture  heals^  or  the  disease  may  become  chronic.  The 
Treatmiut  in  mild  cases  oousista  iu  the  application  of  leeches  behind  the  ear, 
and  hot  fomentations  externally.  .\t  the  same  time  the  air  should  be  blown 
into  the  tympanum  at  intervals  by  means  of  Politzer's  bag ;  the  mucus  will 
usually  escape  when  the  air  Regurgitates  from  the  cavity.  If  tJjere  is  mocb 
I  baiging  and  acute  pain,  relief  can  be  obtained  more  surely,  and  the  risk  of 
f  permauLUt  damage  to  the  ear  avoided  by  puncturing  th*j  membmne  by  mc«n» 
of  a  small  laneet-shaf)ed  knife  specially  constructed  for  this  pur|K3iie,  or  a 
catiiTuct  ni'cdle.  This  o^ieration  is  easy  of  performance  ;  the  B]>eculum  having 
been  passed,  and  a  good  view  of  Uje  membraue  obtained,  the  puncture  ia  to  be 
K  made  at  the  lower  part  of  the  membrane  behind  the  handle  <if  the  malleus. 
fThe  mucus  may  then  l)e  blown  uut  by  meauj*  of  air-douclKiifrom  Polilzcr**  bag* 
or  through  the  Enstachian  catheter.  Thcopt*mtion  is  usually  folUiW(*d  by  com* 
plele  rAu't.  utid  the  .small  puncture  soon  heal#,  lea\  m<:  the  hearing  unimpaired. 
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Chronic  Non7Fiinilent  Catarrh  is  a  veiy  common  disease  and  a  fre- 
quent cause  of  deafness.  Two  varieties  are  described  :  the  dry  and  moist.  Dry 
catarrh  is  a  term  applied  to  a  chronic  inflammation  of  the  mucous  membrane 
unaccompanied  by  any  excess  of  secretion.  It  is  most  commonly  met  with  in 
adults,  and  is  usually  associated  with  a  similar  condition  in  the  pharynx.  It 
leads  to  thickening  of  the  mucous  membrane,  and  finally  causes  deafness  from 
immobility  of  the  ossicles,  and  from  the  formation  of  adhesions  between  the 
membrane  and  the  promontory  on  the  inner  wall  of  the  tympanum.  In  moM 
catarrh  th^re  are  swelling  and  hyperoemia  with  excessive  secretion.  It  often 
affects  the  Eustachian  tube  chiefly,  and  may  lead  to  its  contraction  or  closure. 
If  this  takes  place,  the  air  in  the  tympanum  soon  becomes  absorbed,  and  the 
membrane  becomes  abnormally  concave.  Noises  in  the  ears  and  occasional 
pain  are  common.  It  is  most  commonly  associated  with  pharyngeal  catarrh. 
This  condition  is  the  common  cause  of  so-called  Eustachian  or  throat  deafness. 
The  treatment  of  chronic  catarrh  is  usually  not  very  satisfactory.  The  general 
health  must  be  attended  to,  and  the  catarrh  of  the  pharynx  relieved  by  astringent 
applications,  as  nitrate  of  silver,  glycerine  of  tannin,  &c.  At  the  same  time 
the  air  must  be  blown  into  the  tympanum  at  intervals  by  Politzer's  bag,  the 
Eustachian  catheter,  or  by  forced  expiration  with  the  nostrils  closed.  By  this 
means  the  strain  on  the  membrane  is  relieved  and  the  mucus  allowed  to  escape. 
Astringent  injections  into  the  tympanum  by  means  of  the  catheter  have  been 
used,  but  their  beneficial  efl^ect  is  somewhat  uncertain. 

Acute  Pnnilent  Catarrh  is  commonly  a  sequela  of  scarlet  fever  or 
measles.  The  symptoms  may  be  acute  like  those  of  the  acute  non-purulent 
form  already  described,  or  perforation  of  the  membrane  may  occur  without 
any  acute  symptoms  having  manifested  themselves,  the  first  symptom  being 
the  discharge  from  the  ear.  After  the  pus  has  thus  found  exit  the  opening  in 
the  membrane  may  close  and  recovery  take  place,  but  in  scrofulous  children  the 
suppuration  may  become  chronic.  It  is  very  important  in  all  cases  of  scarlet 
fever  or  measles,  especially  in  scrofulous  children,  to  keep  a  careful  watch  on 
the  ear,  as  in  many  cases  the  complete  destruction  of  the  membrana  tympani 
and  loss  of  the  ossicles  might  be  prevented  by  early  incision. 

Chronic  Pnrnlent  Catarrh  may  arise  as  a  sequel  of  acute  inflammation 
of  the  middle  ear,  or  as  the  result  of  extension  f^om  without  in  diffuse  in- 
flammation of  the  meatus.  In  these  cases  the  membrana  tympani  is  always 
perforated.  The  symptoms  are  merely  loss  or  dulness  of  hearing,  with  a 
chronic  muco-puruleut  discharge  from  the  ear,  often  having  an  extremely 
offensive  smell.  The  consequences  of  purulent  catarrh  are  frequently  serious, 
and  sometimes  fatal.  If  unchecked  the  disease  may  lead  to  necrosis  of  the 
small  bones,  or  to  their  becoming  ankylosed  and  fixed  by  adhesions  to  such  an 
extent  as  to  l>e  useless.  The  serious  complications  described  below  are 
especially  apt  to  occur  if  the  escape  of  the  discharge  is  prevented,  as  by  a  mass 
of  granulation  tissue  blocking  the  perforation  in  the  membrane.  In  some 
cases  the  disease  spreads  to  the  bone  surrounding  the  tympanum,  and  may 
cause  extensive  caries  or  necrosis.  It  is  especially  under  these  circumstances 
that  facial  paralysis  may  result  from  implication  of  the  seventh  nerve,  as  it 
lies  in  the  a^jueduct  of  Fallopius. 

In  the  Treatment  of  Chronic  Pnrnlent  Catarrh  of  the  middle  ear,  the 
essential  objects  aimed  at  are  complete  removal  of  the  purulent  secretion  as  soon 
as  it  forms,  and  prevention  of  its  decomposition.    As  the  secretion  diminishes, 
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ofitriiigeiit  applications  maj  be  o.sed  to  hasteu  its  cijasntiou.  The  removal 
of  the  punilent  Becjetion  ia  elfect^d  clnefly  bj  frequent  Bjmging  of  the  ear 
with  some  antiseptic  solution,  and  hy  blowing  tbroagb  the  cavity  either  by 
Politzer'fi  apparatus,  the  cutbeter,  or  simple  forced  expiration.  The  syringe 
mtiBt  not  be  used  forcibly,  efifwicially  if  the  opening^  in  the  membnme  in  larj^^J 
ilintoii  recommended  that  an  indla-rnbVier  bail  gjringe  with  a  nipple-lika 
nozzle  completely  filling  the  external  meatus  should  be  used,  by  means  of 
wh\ch  the  fluid  may  be  made  to  flow  through  the  ear  into  the  pharynx.  This 
should  he  done  with  steady  gentle  pressnre.  If  too  much  foix;e  be  uaed  it 
ctiusea  giddinese  or  faintuesjL  The  head  should  be  held  forwai-ds,  so  that  the 
fluid  that  etjtei*8  the  pharynx  may  pass  out  at  the  nose.  Deeorapoftifcion  is 
pnjveuted  by  the  use  of  anti»eptic  sohitions,  the  beet  being  chloride  of  zinc 
(gn  j  to  5J),  or  a  concentrated  solution  of  boric  acid.  After  the  ear  has 
been  syringed  the  meatus  should  l»e  carefully  dned  with  cotton- wooL  In 
ratmy  cases  great  benefit  is  obtained  from  blowing  into  it  a  small  quantity  of 
iodoform.  When  the  opening  in  the  membrana  tympani  is  of  sutticieut  size 
the  cavity  of  the  tympanum  may  be  cleaned  out  by  means  of  a  fine  probe  with 
some  cotton -wool  wrapped  round. 

Under  thia  treatment  the  dischai^  in  most  cases  gmdoftlly  caeases,  and 
Lnnless  it  l)e  too  large,  the  opening  in  the  membrane  heals.  In  cases  in  which 
Ihere  is  insufficient  exit  for  the  discharge  it  may  be  necessary  t-o  enlarge  the 
opening  in  the  tympanic  membrane  to  allow  of  more  jierfect  cleaning  of  the 
^cavity,  whilst  if  prttmint^nt  giivnulations  are  present  these  may  be  touched 
with  a  probe  coated  with  nitrate  of  silver,  or  with  a  small  woi>l  mop  moistened 
with  the  strong  sohitioo  of  pen'hloride  of  iron. 

Complications  of  Glironic  Suppnratioii  in  the  Middle  E&r. — ^rhronic 
suppuration  in  the  middle  eiir  derives  its  chief  surgical  interest  from  the 
serious  nature  of  the  complications  which  are  liable  to  occur,  among  which 
may  be  mentioned  mastoid  absooss,  suppuration  betw*een  the  dura  mater  and 
the  bone,  meningitis^  abscess  of  the  brain,  septic  phlebitis  of  the  lateral  sinus, 
and  pyemia. 

Kastoid  AbscoBs  results  from  the  direct  extension  of  the  suppumtion  IVoiu 

the  cavity  of  the  tympanum  into  the  mastoid  antrum  and  cells.     Here  the 

disc^harges  accumulate  and  decompose,  and  finding  an  imperfect  escape  on 

.account  of  the  irregularity  of  the  cavities,  the  pus  gradually  per fomtes  the 

*bone  and  appears  l)eneath  the  skin.     The  mastoid  antrum  may  be  regarded  as 

the  most  anterior  of  the  mastoid  cells,  communicating  in  fVout  with  the  cavity 

of  the  tympanuui  and  behind   with  the  other  cells.     It  may  correctly  lie 

regarded  ry*  a  recess  of  the  tympanum  and  dlfiers  from  the  *>ther  ccIIj*  id  Wing 

'present  at   birth,  and   thus  it  starves  as  the  sole  starting* point  of  mastoid 

(abscess  in  children.     The  collection  of  pus  is  but  imperfectly  drained  by  the 

I  opening  iutcj  the  tympanum,  for  as  Macewen  points  out,  this  is  above  the 

level  of  the  floor  of  the  antrum,     The  ^tfmptotm  of  ma8t4»id  al>scess  are  fever 

with  oocasionally  rigors,  puin  behind  the  ear  and  nuliating  over  the  side  of 

ilbe  head,  and  not  ran^ly  vomiting.     The  dist^'harge  from  the  meatus  often 

'eeases  or  is  diminished  in  amount ;  local  tenderness,  often  with  axiema  and 

redness,  is  present  over  the  mastoid  process,  and  there  may  be  enlargement 

of  the  mastoid  lymphatic  glantl  and  uf  those  lying  Iielow  the  ear. 

In  some  cases  the  severity  of  the  symptoms  suggests  more  serious  intm* 
orontal  oompUoatJons,  and  the  diagnosis  is  often  ofasoofed  by  the  al>sei]€e  of 
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the  local  signs  just  mentioned.  In  some  cases  the  pus  works  its  way  through 
the  outer  wall  of  the  antrum  and  forms  a  superficial  abscess  behind  the  ear, 
which  may  burst  spontaneously  and  leave  a  sinus. 

Treatment. — In  a  case  presenting  symptoms  of  pent-up  pus  in  which  no 
relief  has  followed  the  removal  of  any  existing  obstruction  in  the  external 
meatus,  and  certainly  in  every  instance  in  which  the  characteristic  signs  of 
mastoid  abscess  are  present,  the  Surgeon  should  at  once  proceed  to  open  np 
the  mastoid  antrum.  The  surrounding  scalp  having  been  shaved  and 
rendered  aseptic,  an  incision  should  be  made  about  half  an  inch  behind  the 
ear,  curving  slightly  forwards  at  the  upper  part  above  the  attachment  of  the 
auricle,  and  terminating  below  at  the  tip  of  the  mastoid  process.  The  pinna 
is  then  pulled  well  forwards  and  the  bone  exposed  and  examined.  In  rare 
cases  it  may  be  found  that  an  opening  has  already  formed,  which  must  then 
be  enlarged  with  a  gouge.  More  commonly  the  periosteum  is  loosened  or 
raised  by  pus  without  any  opening  existing.  To  reach  the  mastoid  antrum  the 
bone  must  be  cut  away  with  a  small  gouge,  at  a  point  immediately  above  and 
behind  the  intersection  of  two 
lines— one  drawn  vertically 
through  the  posterior  border 
of  the  auditory  meatus,  and 
the  other  horizontally  through 
its  upper  margin  (Fig.  668). 
This  point  lies  iu  the  area  for 
which  Macewen  has  suggested 
the  name  of  the  ''  suprameatal 
triangle;"  it  is  bounded  by 
the  posterior  root  of  the 
zygoma  abov^,  the  upper  and 
posterior  part  of  the  bony 
meatus  below,  and  an  imagi- 
nary line  drawn  }>erpendicu- 
larly  upwards  from  the  most 
posterior  part  of  the  meatus.  After  cutting  away  a  comparatively  thin 
layer  of  bone  the  antrum  is  reached,  after  which  the  remaining  cells  may  be 
broken  into  with  a  strong  probe.  All  inspissated  pus  and  granulation  tissue 
may  then  be  cleaned  out  with  a  small  sharp  spoon.  Various  special  instru- 
ments have  been  devised  for  cutting  away  the  bone,  such  as  small  trephines 
and  drills,  but  the  operation  is  much  more  safely  performed  with  a  gouge  and 
mallet.  If  the  bone  be  cut  away  too  far  back,  there  is  danger  of  wounding 
the  lateral  sinus  (Fig.  GG8),  and  for  this  reason  the  instrument  must  never  be 
directed  backwards.  After  the  cells  are  opened,  it  is  advisable  in  some  cases 
to  cut  away  part  of  the  bony  wall  of  the  meatus.  A  metal  or  india-rubber 
drainage-tube  is  then  inserted  and  some  antiseptic  solution  syringed  through 
it  daily.  By  the  timely  performance  of  this  operation  many  patients  may  be 
saved  from  the  dangers  of  intracranial  suppuration. 

Extradural  Abscess. — In  this  condition  suppuration  occurs  between  the 
dura  mater  and  some  part  of  the  temporal  bone,  often  as  the  result  of 
extensive  necrosis  of  the  tympanum  or  mastoid.  Barker  finds  that  the  two 
most  common  situations  of  extradural  abscess  are  the  neighbourhood  of  the 
petro-squamous  suture  and  the  lateral  sulcus,  the  former  especially  in  children. 


Fig.  r>4*>3.— Temporal  Bone  nhowing  poHiiion  of  Lateral  Sinni 
and  tlie  point  (x)  fntin  which  the  Mastoid  Antrum  may  be 
reached. 
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In  cither  eituation  there  is  great  danger  of  septic  raeuingitis,  and  when  the 
Uteral  9u1eiL<?  is  affected  there  is  the  additional  risk  of  scpiic  phlebitis  of  the 
i^iniiB.  An  extradunil  abscess  may  perforate  the  sfinamous  bono  above  and 
behind  the  meatus,  or  discharge  thniugh  the  roof  of  the  tjmpanum*  No  special 
Sffffiptams  are  caused  by  this  complication  beyond  those  due  to  pent-np  pus  ; 
it  is,  hciwever,  often  associated  with  more  serious  iutracrauial  mit^cbief,  the 
aymptoins  of  which  will  mask  those  of  the  abscess  itself.  The  Treaimmt  con- 
stats in  laying  open  the  mastoid  in  the  way  already  des^.TilHid*  and  affording 
drainage  to  any  extradural  collection  of  pus  by  the  careful  removal  of  bone 
with  tlie  gouge.  The  roof  of  tlic  tympanum,  and  the  superior  surface  of  the 
iwtrons  b^me,  may  readily  l>e  explored  by  applying  a  small  trephine,  as 
sagg^ted  by  BaHance,  at  a  point  a  short  inch  aLtove  the  centre  of  the  external 
auditory  roeatus,  and  carefully  separating  the  dura  mater  from  the  bone  at  the 
lower  border  of  the  oj>ening. 

Septic  Phlebitis  of  tlie  Lateral  Sinus  is  a  most  serious  complication  of 
chronic  suppunition  in  the  middle  ear,  inul  i:^  most  commonly  met  with  in 
adults.  The  inflammation  usually  affects  that  part  of  the  vein  which  lies  in 
the  groove  on  the  mastoid  :  it  may  be  due,  as  we  have  ah'cady  «^een,  to 
necroBis  and  extradural  abscess  in  the  lateral  sulcus,  but  may  occur  without 
thcfic,  as  the  result  of  the  spread  of  inflammation  along  the  small  veins 
entering  the  sinus  from  the  hont\  The  special  danger  of  this  complication  is 
euiholic  pytemia  due  to  the  disintegration  of  the  septic  thrombus. 

The  sifmptoms  of  septic  phlebitis  of  the  lateral  sinus  are  not  always  guffi- 
cientty  characteristic  to  distingnish  it  from  other  forms  of  intracranial  sup- 
puration,  with  which*  indeed,  it  may  be  associated.  Amongst  the  roott 
important  symptoms  may  be  mentiuned  irijegular  elevation  of  temperatune 
with  ofteu-re|ieated  rigors,  vomiting,  and  severe  pain  in  the  temporal  region. 
With  these  may  be  associated  ssvelliog  over  the  mastoid,  enlargement  of  the 
cervical  glands,  and  perhaps  tenderness  and  induration  along  the  up|>er  part 
of  the  internal  jugular  vein*  due  to  extension  of  the  inflammation  below  the 
jugular  foramen.  In  addition,  evidences  of  meningitis  or  pyaemia  often 
nuinifest  themselves,  so  that  ilacewen  recognizes  three  types  of  symptoms —  J 
pulmonary,  abdominal,  and  meningeal*  The  pulm unary  symptoms  are  thos^l 
due  tu  embolism  of  the  lungs,  whilst  in  other  cases  diarrhoDa  is  a  marked 
feature,  and  the  general  resemblance  to  typhoid  fever  may  be  close. 

The  Treahnent  will,  in  the  first  instance,  usually  be  exploratory,  and  direoted 

to  investigate  the  conditic^n  oj  the  sinus  in  a  case  in  which  septic  i ^ 

is  suspected,     Tbi.^  will  usually  be  done  by  carefully  enlarging  Inickv,  -  i 

opening  already  made  into  the  mast^did  antrum  (Fig*  i\\\^)^  but  if  it  be  dona  I 
independently  of  this  a  small  trephine  should  be  applied^  as  suggested  by" 
Ballanoe,  at  a  point  one  inch  behind  the  centre  of  the  external  aaditoty 
mcatuit  and  a  quarter  of  an  inch  above  He  id's  l^ase  line — a  line  drawn  from  the  i 
lower  border  of  the  orbit  through  the  centre  of  the  external  auditory  meatus,  * 
The  opening  may  l:*e  carefully  enlarged  with  Ixme  forceps  iti  the  direction  of 
the  sinus.     If  it  be  doubtful  whether  the  vein  is  thrombosed  or  not,  an  i 
exploring  needle  or  small  trochar  may  be  introduced,  when  the  escape  of  fluid  1 
bhxKl  will  clear  up  the  doubt.    If,  however,  the  vein  contains  a  septic  tin      *    -.  ' 
the  only  available  tn'atment  consists  in  freely  opening  the  sinus  and 
it  of  the  disintegrating  clot,  by  careful  (lushing  with   1   in  4000   mercurial 
»oUition«    The  risk  <*f  bleeding  is  smalJ,  as  the  coagnhim  extends  beyond  the  , 
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part  in  which  disintegration  has  occnrred ;  in  the  event  of  haemorrhage  it 
may  readily  be  arrested  with  antiseptic  gauze  plugs.  This  treatment  of  the 
sinus  is  necessarily  attended  with  considerable  risk  of  the  entry  of  septic 
matter  into  the  vein  on  the  cardiac  side  ;  a  danger  which  may  be  diminished 
by  the  preliminary  ligature  of  the  internal  jugular  vein  in  the  neck,  as 
suggested  by  Horsley.  This  has  been  done  in  a  considerable  number  of  cases 
by  Arbuthnot  Lane,  Ballance,  Rnshton  Parker,  and  others.  The  vein  should 
be  exposed  in  the  neck  before  the  lateral  sinus  is  opened,  and  divided  between 
two  ligatures,  care  being  taken  that  this  is  done  below  any  part  of  the  vessel 
which  is  inflamed.  This  treatment  has  been  adopted  successfully  in  several 
most  desperate  cases,  even  after  the  development  of  secondary  foci  in  the  lungs 
and  elsewhere. 

Septic  Meningitis  due  to  middle  ear  disease  is  often  associated  with  other 
complications,  and  as  a  rule  must  be  regarded,  as  necessarily  fatal.  The 
Symptoms  are  identical  with  those  of  the  form  which  sometimes  complicates 
fracture  of  the  skull  (Vol.  I.,  p.  771).  The  Treatment  will  as  a  rule  be  con- 
fined to  that  of  the  mastoid  or  extradural  suppuration  to  which  the  meningitis 
is  directly  due.  In  a  case  under  the  care  of  Barker,  in  University  College 
Hospital,  an  abscess,  apparently  resulting  from  a  localized  meningitis  in  the 
Sylvian  fissure,  was  successfully  treated  by  drainage.  The  patient,  who  was 
deeply  comatose  and  partially  hemiplegic  at  the  time  of  the  operation,  made  a 
complete  recovery.  It  is  certainly  open  to  question,  however,  in  this  case 
whether  the  primary  seat  of  the  suppuration  was  not  in  the  substance  of  the 
temporal  lobe. 

Abscess  of  the  Brain  is  a  complication  occasionally  met  with,  apparently  as 
a  consequence  of  septic  phlebitis.  It  is  most  commonly  seated  in  the  temporal 
lobe,  but,  especially  when  the  mastoid  is  implicated,  it  may  form  in  the  cere- 
bellum. The  relative  frequency  of  abscess  below  the  tentorium  is  said  to  be 
greater  in  adults  than  in  children.  When  the  temporal  lobe  is  affected  the 
abscess  will  usually  be  found,  according  to  Barker,  between  two  vertical  lines, 
one  through  the  tragus  and  another  two  inches  further  back  ;  cerebellar 
abscess  is  usually  found  in  the  anterior  part  of  the  lateral  lobe.  The  Symptoms 
'  of  abscess  of  the  brain  are  often  obscured  by  the  other  conditions,  such  as 
extradural  suppuration  and  meningitis,  with  which  it  may  be  associated.  In 
an  nncomplicated  case  the  signs  are  the  sam^  as  those  of  abscess  following 
injuries  of  the  head  (Vol.  I.,  p.  775).  The  most  marked  are  headache, 
vomiting,  slow  cerebration,  gradually  incrpasing  insensibility,  and  optic 
neuritis.  A  very  slow  pulse  and  a  temperature  often  below  normal  are  very 
characteristic  symptoms.  The  symptoms  as  a  rule  come  on  slowly  and 
insidiously,  but  their  onset  may  be  marked  by  a  severe  rigor.  Unless  relieved 
by  treatment,  abscess  of  the  brain  is  necessarily  fatal,  the  patient  either  gradually 
becoming  comatose  or  dying  somewhat  suddenly  as  if  from  apoplexy,  apparently 
from  bursting  of  the  abscess  into  the  ventricles. 

The  Diagnosis  of  Abscess  of  the  Brain  is  often  rendered  difficult  by  its 
association  with  other  intracranial  complications  such  as  septic  thrombosis 
and  meningitis.  The  diagnosis  can  be  made  with  comparative  certainty  when 
a  slow  pulse  and  low  temperature  are  present  together.  Optic  neuritis  cannot 
be  taken  as  proof  of  the  existence  of  abscess,  nor  does  its  absence  exclude 
abscess  if  the  other  characteristic  symptoms  are  present.  It  may  occur  in 
cases  of  meningitis  and  of  phlebitis  of  the  lateral  sinus,  and  has  indeed  been  met 
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with  in  caseB  of  chroDio  ear  diBease  m  which  no  clinical  evidences  of  intra- 
cranial coraplications  were  present.  Barker  ht*a  recorded  two  cases  of  tliis 
natnre,  in  both  of  which  there  was  mastoid  disease,  and  in  one  pas  in  the 
lateral  buIcus.  In  another  c4ise  tinder  the  care  of  Salnsbury  and  Battle 
symptoma  siigrgtstive  of  cerebral  abscess,  including  double  optic  neuritis,  were 
completely  relieved  by  treatment  of  the  tympanum  and  mastoid  cells. 

In  endeavouring  to  decide  whether  a  8Q8|)ected  abscess  of  the  brain  is  in 
the  temporal  lobe  or  in  the  cereljellum,  it  must  lie  remembered  that  in  either 

\  position  no  local izing  symptoms  are,  as  a  rale,  present.  A  large  abscess  in  the 
temporal  lobe  may  oc^casiou  weakness  of  the  opposite  side  of  the  body  from 
pressure  on  the  motor  cortex  or  internal  capsule,  paralysis  of  the  third  nerve, 

.  and,  when  the  left  side  is  aflected,  aphasia.     In  two  cases  of  large  cerebellar 

'nbaceas  Macewen  noted  a  c^mdition  of  extreme  depression  and  prostration, 
with  retractiou  of  the  head,  and  extreuiely  feeble  slow  pulse  and  respin^tion. 
There  was  also  rigidity  of  the  masseter,  and  in  one  case  paralysis  of  the  arm 
aad  leg  on  the  same  side  as  the  lesion, 

7V^/mwY,— Considering  the  severity  of  the  ayrapitoms  occasioned  by  the 
accumulation  of  decompt^sing  discharges  in  tiie  tympanum  and  mastoid,  it 
will  usually  be  advisable  to  opea  these  freely  Ijcfore  proceeding  to  other 
measures.  If  the  symptoms  point  clearly  to  abscess  of  the  brain,  the  only 
chance  of  saving  the  patient  is  to  trephiue  acid  let  out  the  pns.  This  operation 
has  now  been  performed  in  a  Iai*ge  number  of  cases  by  Hulke,  Barker^  Catrd, 
Macewen,  Berg;mann,  and  others. 

The  first  case  in  which  a  cerebral  abscess  aecondai-y  to  ear  disease  was 
diagnosed  from  localizing  symptoms  and  operated  upon  during  hfe  waa  under 
tiie  care  of  Macewen  in  IHnK  The  patient,  who  was  in  exlrenm  at  the  time 
of  the  operation,  died  bix  hours  afterwardb. 

The  tirst  successful  case  was  that  perforjned  by  A.  E.  Barker  on  a  patient 
under  the  care  of  Gowers  in  1  h8(i.  The  abscess  contained  nearly  an  ounce  of 
foetid  pus,  yet  the  patient  ])erfect]y  reco veiled  without  any  apparent  impairment 
of  function.  Barker  recommends  that  the  mastoid  foramen  should  be  ex- 
amined as  a  preliminury  8tep.  If  the  vein  passing  through  it  is  thrombofled* 
or  if  pus  is  escaping  l)eside  it,  it  is  probable  that  the  collection  of  pua  ia' 
below  the  tentorium.  If  Uiere  is  reason  to  believe  the  abscess  to  Ije  in  the 
temporo-Bphejiuidal  lobe,  Barker  advises  that  the  pin  of  the  trephine  l>e  pUcMffl 
an  inch  and  a  quarter  above  a  line  drawn  from  the  lower  margin  of  the  orbit 
through  the  centre  of  the  meatus  of  the  car,  and  the  same  distance  Liehind 
the  centre  of  the  auditory  meatus  (Fig.  ♦J»i4  1)>.     The  dura  mater  must  be 

[divided,  any  bnincbes  of  the  meningeal  artery  being  ligatured  and  the 
gubst^mce  of  the  brain  examined  by  means  of  a  hollow  needle  thi*ust  in  various 
directions,  or  better,  with  a  special  instrument  devised  by  Horsley  whtdi  hut 
fine  Idades  which  can  be  slightly  se|)arated  after  it  u  pushed  iuto  tho 
brain.     If  j»us  is  found,  the  oj^ening  may  be  enlarged  hy  means  of  sjima- 

||broe|W,  and  a  drainage-tube  insi^rted^     A  metal  tube  about  the  si2c  %A  a  No.  H 

^catheter  was  used  in  iiarkefs  case  and  found  to  kt^p  in  Intt*  r  than  the 
oniinary  india-rubber  tul)e. 

If  the  abecess  is  in  the  cerebellum.  Barker  has  found  by  uhNTxaiiMHb  ^n  tUe 
deiwl  bcKly  that  the  best  point  to  apply  the  ptn  of  the  trepliuie  is  an  inch  and 
a  half  liehind  the  centre  of  the  meatus,  and  an  inch  below  a  Imc  drawn 

^fn»m  the  lower  border  of  the  orbit  through  the  ccntn-  of  the  mcatiuj  of  the 
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ear  (Fig.  604  C).  This  will  avoid  the  lateral  sinus  completely.  The  boce  is 
exposed  by  an  incision  carried  backwards  from  the  mastoid  process  along  the 
superior  curved  line  of  the  occipital  bone  for  about  two  inches.  The 
periosteum  and  soft  parts  are  then  stripped  off  with  an  elevator  till  the 
inferior  curved  line  is  exposed,  immediately  below  which  the  opening  may  be 
made.  The  bone  here  is  excessively  thin,  and  can  easily  be  broken  through 
with  a  gouge. 

In  a  case  of  cerebellar  abscess  successfully  treated  by  Dean  the  trephine  was 
applied  at  a  point  an  inch  and  a  quarter  behind  the  external  auditory  meatus 
and  a  quarter  of  an  inch  above  the  base  line.  Through  this  opening  the  lateral 
sinus  was  first  examined.  By  enlarging  the  opening  upwards  and  forwards 
the  temporal  lobe  was  explored,  and  no  pus  being  found  the  opening  was  next 


Fig.  «i«.4.— Diagram  nhowing  iM)8ition8  for  Application  of  Trephine  in  Tenii>oral  Abscess  (D) 
and  Cerebellar  Ab8ce«s  (C).     A  B,  Keid'H  base  line. 

enlarged  downwards  and  backwards  and  pus  found  in  the  cerebellum  by 
incising  the  dura  mater  below  the  sinus.  The  same  method  was  successfully 
employed  in  a  case  recorded  by  Winter  aud  Deanesley. 

These  operations  have  on  the  whole  been  very  successful,  the  most  remark- 
able series  being  that  recorded  by  Macewen.  Of  9  cases  of  abscess  in  the 
temporal  lobe  operated  on  by  that  Surgeon,  8  recovered,  the  only  fatal  case 
l)eing  the  one  above  mentioned,  whilst  4  cases  of  cerebellar  abscess  submitted 
to  operation  were  all  successful. 

S^flBmia  as  a  result  of  middle  ear  disease  needs  no  special  description.  It 
is  especially  apt  U)  ocoiir  in  cases  of  septic  phlebitis  of  the  lateral  sinus  (p.  582) 
but  is  sometimes  met  with  independently  of  that  condition. 

Polypus. — Polypi  of  the  ear,  in  the  great  majority  of  cases,  spring  from 
the  tymjjanum,  and  project  through  an  opening  in  the  membrane  in  cases  of 
chronic  suppuration  in  the  tympanum.  They  are  rarely  met  with  springing 
from  the  external  meatus.  They  are  usually  firm  and  fleshy- looking,  though 
sometimes  soft  and  gelatinous,  and  composed  simply  of  granulation  tissue, 
sometimes  pedunculated,  but  at  others  situated  on  a  broad  base. 

They  may  be  a  source  of  danger  by  blocking  the  meatus  and  preventing 
the  escape  of  discharges.  Tlie  treatment  should  consist  in  removing  the 
polypus  with  a  wire  snare  or  small  sharp  spoon.     Before  doing  this  it  is 
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generally  advisable  to  lis©  antiseptic  injections  and  iodoform  for  a  few  daya 
preyiouBly.    After  the  operation  means  must  be  taken  to  cnre  the  purulent  j 
cattirrli  u|X)u  whidi  the  gi^ov\  tfi  is  dependent. 

HervonB  Dea&ess  ia  recojE^nized  bv  the  absence  of  the  gymptoms  of  any  I 
of  the  foregoing  diseases,  or  ^if  the  history  of  their  orcurrenf*e,  and  by  the] 
fact  that  a  vibrating  tuuinj^fork  is  either  not  heard  at  all  or  imperfa'tly] 
heard  when  it  is  placed  upon  the  vertex  or  on  the  mastoid.  As  it  is  not] 
amenable  to  snrgical  treatment,  it  is  needless  to  discnsa  here  itJi  oiuses  orl 
pathology. 

BI61IA8X6    OF    THB    KOBC. 

External  Affections  of  the  NosE^^-Acne  Bo&acea  is  an  affection  oi 
the  skin  of  the  nose,  in  many  cases  distinctly  resnlting  from  alcoholic  excesa,! 
in  others,  especially  iu  women,  teing  apparently   connected  with   chronic  J 
dyspepsia.     It  uonimences  as  a  ivd  spot  on  which  dilated  capillaries  arel 
visible,  and  extends  gradually  over  the  whole  tip  of  the  nose  and  often  to  thoj 
adjacent  parts  of  the  face.     At  first  the  sebaceous  follicles  are  not  afl'ected|l 
but  later  on  tliey  usually  become  enlarged,  makinfr  the  surface  moi'e  or  \eiBt\ 
tuberculated.      Some  thickening  of  the  skin  usually  occurs  at   this  stiigt*,! 
The  treatment  consists  in  ctaxecting  evil  habits  in  drinking  or  eating,  aniT 
attention  to  the  digestion  and  genera)  health.     Locally,  iodide  of  sulphtil 
ointment  is  useful 

"Lipoma  B'aai'*  is  a  chronic  hypertrophy  of  the  cntaneous  and  subcutaneou 


^{^trntm. 


atrnctnres,  forming  a  large  rt>ddi8h-bhie,  va»cttlar*looking»  fioft»  and  lobnl 
rnaas,  enveloping  the  end  of  the  no«e,  and  producing  excessive  deformity  < 
it.    There  are  all  degi*ec8  of  this  di^fcase,  fnmi  men*  clubbing  of  the  end 
the  organ,  to  the  formation  of  a  set  of  pendnknis  lobular  turnfiun*  uttaiThed 
It,    The  sebaixsous  glands  are  greatly  enlarged  in  this  JiRcwse*  often  reacbtD| 
the  size  of  small  peiw.    The  patient's  appearance  may  be  greatly  improved  \ 
the  removal  of  these  growths,  as  is  shown  in  Figs.  00*i,  iMy^,  taken  fnun 
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patient  operated  on  in  University  College  Hospital.  This  may  be  done  readily 
enough  by  making  an  incision  down  the  mesial  line  to  the  alar  cartilages,  and 
then  dissecting  the  hypertrophied  tissue  off  these  on  each  side  ;  especial  care, 
however,  being  taken  in  doing  this  not  to  encroach  upon  the  nostril.  This  is 
best  avoided  by  directing  an  assistant  to  keep  his  finger  in  it  while  the  dis- 
section is  being  carried  out,  so  that  he  may  warn  the  Surgeon  of  the  too  near 
approach  of  the  knife.    The  surface  is  then  left  to  granulate  and  cicatrize. 

Ziupusy  Squamous  Carcinoma,  Rodent  Ulcer,  and  Tertiary  Syphilitic 
Ulceration  are  all  common  in  the  nose.  Lupus  especially  may  be  looked 
upon  as  almost  specially  affecting  this  organ,  destroying  one  or  both  ate,  the 
columna,  or  perhaps  the  whole  of  the  nose.  The  consideration  of  the  nature 
and  treatment  of  these  affections  in  this  situation  presents  nothing  special 
{see  Chapter  XXXVII.,  Vol.  I.)  ;  but  the  cure  of  the  deformities  induced  by 
them,  which  is  full  of  interest  to  the  Surgeon,  will  be  considered  in  detail 
when  we  speak  of  the  plastic  operations  that  are  practised  on  the  face. 

Xncers  and  Fissures,  of  a  less  serious  character,  though  very  painful  and 


Fi^.  «i<;7.  — Nasal  Si"cruluin. 


Fig.  <)08.— Fiankel'H  Nasal  Sneculum. 


chronic,  often  occur  at  the  angle  of  the  ala  and  septum,  or  between  the  ala 
and  the  tip.  Their  Treatment  consists  in  touching  them  from  time  to  time 
with  nitrate  of  silver,  or  in  the  application  every  night  of  white  precipitate 
or  citrine  ointment;  at  the  same  time  that  the  general  health  is  attended 
to,  and  the  strength  restored,  by  the  administration  of  tonics. 

Affkction.s  of  the  Nasal  Cavity. — Examination  of  the  Nasal 
C^Tity- — The  nasal  cavity  may  be  examined  from  the  front  by  means  of  the 
nasal  speculum.  This  is  introduced  so  as  to  dilate  the  nostril,  and  a  strong 
light  is  then  thrown  in  by  means  of  the  laryngoscopic  mirror.  The  speculum 
shown  in  Fig.  6G8  will  be  found  most  convenient,  as  it  does  not  require  to 
be  held,  and  thus  leaves  the  Surgeon's  hands  free.  The  posterior  nares 
can  be  examined  by  the  laryngoscope,  the  mirror  being  held  in  the  reversed 
position.    The  patient  is  placed  in  the  same  position  as  for  examining  the 
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Iiirynx  (see  Diseases  of  the  Larjox),  but  the  tongue  \%  not  dravvu  out.  The 
uvala  is  then  drawn  forward  with  a  small  curved  s|>atultt,  or  the  patient  may 
be  told  to  bend  the  head  slightly  forwards,  breathe  out  through  the  nose,  and 
Bay  **  an  **  nasally  as  in  French.  The  mirror  is  then  inserted  till  it  is  cloae  to 
but  not  touching  the  posterior  wall  of  the  pharynx.  The  handle  may  be 
slightly  bent  witli  the  ooncavity  of  the  eorve  tc>ward8  the  tongue.  The  mirror 
shduld  l>e  of  small  size,  and  should  be  joined  to  the  stem  at  a  very  obtuse 
angle.  It  should  be  passed  first  on  ooe  side  and  then  on  the  other  of  tlie 
uvula,  the  shank  being  used  to  depress  the  tongue,  or  if  that  organ  is  difficult 
to  control,  a  tougae-depressor  should  he  used  with  the  left  hand,  whUst  ih^ 
(uirror  is  held  in  the  right.  The  examination  is  muefi  facilitated  by  rendertngi 
the  parts  insensible  with  a  20  per  cent.  8c>lation  of  foeaiue  applied  with  a 
Inrush.  The  posterior  nares  can  also  be  examined  digitally  !jy  i>assing  the 
finger  l)ehiud  the  soft  palate. 

2>6vi&tiaii   of  tlie  Septnm.^This   may  be   the  result   of   injary  or  % 
congenital  malformaLion.     It  is  •seldom  of  any  importance,  but  should  it  exi 
to  such  an  extent  as  to  obstruct  one  nostril  it  may  be  necessary  to  remedy  the 
deformity  by  operation.     This  may  l>e  done  by  forcibly  bending  the  septn 
into  its  proper  pofiition  with  some  blunt  instrument  passed  up  the  no«tri 
Should  this  be  impossible,  the  part  of  the  cartilage  obstructing  the  nostril  mar 
be  cut  away,  care  being  taken  not  to  remove  ho  much  as  to  c^use  sinking  in  of 
the  nose. 

Ckronie  Catarrli,  in  the  form  of  a  thin  watery  mucous  discharge^  lasting 
for  many  months,  is  occasionally  met  with,  more  particularly  in  young  women, 
independently  of  any  Btructura!  disease  of  the  mucous  membrane.  The  TrfaU 
ment  of  this  affection  cousistH  in  the  employment  of  tonics  and  means  ealcnlal 
to  strengthen  the  system  g^'nemlly,  and  (he  local  application  of  a^^ 
such  as  tannin,  chloride  of  zinc,  &c.  But  under  any  plan  of  treats 
airection  is  apt  to  prove  rebellious. 

Watery  Bucliarga  from  tlie  Hose. — Paget  has  recorded  a  i-ase 
which  a  clear  watery  tin  id  of  a  spccilic  gravity  of  10i»4,  contaitttng  a  tr»cc 
idbumeu  and  a  considerable  tpiantity  of  chloride  of  sodium,  flowed  stcndily 
the  rate  of  a  drop  every  five  or  six  seconds  from  the  left  noatrih  The  tiuii 
exactly  resembled  cerebro-spinal  tluid.  Following  the  iimctice  of  Brodie  in 
similar  case,  Paget  administered  sulphate  of  zinc  internally,  and  injectetl  tb 
nostril  with  a  solution  of  the  same  substance,  and  under  thi8  treatment  the 
discharge  ceased.  The  flow  commenced  six  months  aficr  a  8<*vere  bbw  on  the 
forehead.  The  patient  Hubsequently  died  of  meningitis,  the  inflmninaUoii 
being  most  marked  ab<jut  the  under  surface  of  the  frontnl  loli*%  but  no  ocmi- 
munieation  was  found  t>etween  the  nuaal  foasse  and  the  subarachnoid 
In  the  left  antrum,  however,  were  found  two  broad-baaed  poly|>oid  growi 
which  Paget  believes  to  have  \m^u  the  caus<*  of  the  dii<charge. 

Osie&a.— By  the  term  iJzjcna  is  meant  a  chronic  mucii-purulent  diecherj 
from  the  no&e»  having  a  peculiar  and  UH>8t  olfensive  smeiL     It  may  ariise 
some   cases   without   evident  cause,  and   is   then   called  aimpU ;    but   mi 
commonly  it  is  due  to  tft/philiiic  or  sirumous  disease  in  the  nasal  fiysam, 
nanied  by  ulceration  of  tl»e  mucous  niumbrano  or  necrosis  of  the  liones, 
^rtatffitni  necessarily  varies  with  the  cause  of  the  disease,  and  will  be  di 
with  the  affections  that  give  rise  U*  it,  but  from  whatever  crause  it  may  arite 
the  nasal  casity  muBt  be  thoroughly  wusht^d  nut  twice  a  day  at  h-rtsi  tn  rcmgn 
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the  oflfensive  discharge.  This  can  be  done  efficiently  by  means  of  the  "  tuisal 
douche.''^  This  consists  of  an  india-rubber  tube  about  three  feet  long,  to  one 
end  of  which  is  fixed  a  nipple  like  nozzle,  and  to  the  other  a  metal  tube  bent 
into  the  shape  of  a  siphon.  It  is  thus  used :  The  tube  is  first  filled  with 
water  and  the  siphon  end  hung  over  the  edge  of  a  jug  or  tumbler  containing 
the  fluid  to  be  injected  into  the  nose.  The  patient  then  holds  his  head  over  a 
basin,  and  breathes  through  the  mottth,  which  must  be  kept  open.  The 
nipple  end  of  the  tube  is  now  placed  in  the  nostril,  and  the  vessel  holding  the 
fluid  to  be  injected  is  raised  about  two  feet  above  the  patient's  head.  As  the 
patient  is  breathing  through  the  open  mouth,  the  soft  palate  is  curved  back- 
wards against  the  posterior  wall  of  the  pharynx,  and  shuts  off  the  nasal  part  of 
that  cavity ;  the  fluid,  therefore,  passes  out  at  the  opposite  nostril,  thus 
washing  out  both  nasal  cavities  and  the  part  of  the  pharynx  above  the  soft 
palate.  The  fluid  used  should  contain  some  antiseptic,  as  Condy's  fluid, 
chloride  of  zinc  (gr.  j  to  5  j),  a  concentrated  solution  of  boric  acid,  or  sulphate 
of  zinc  (gr.  ij  to  3  j).  After  the  nose  has  been  thoroughly  cleaned,  a  deodorizing 
solution  may  be  blown  into  it  by  a  nasal  apparatus,  which  should  be  fitted 
with  nozzles  adapted  both  for  the  posterior  and  the  anterior  nares.  In  using 
the  former  the  nozzle  must  be  passed  up  behind  the  soft  palate.  G.  V.  Poore 
recommends  the  following  powder  to  be  taken  as  snuff :  Biborate  of  sodium, 
nitrate  of  bismuth,  aa  5J  ;  disulphate  of  quinine,  gr.  x  ;  iodoform,  gr.  v. — 
The  snufl^  may  be  used  two  or  three  times  a  day,  care  being  taken  to  wash  it 
out  thoroughly  each  day  with  the  nasal  douche. 

Simple  Osana. — A  very  foetid  discharge  from  the  nose  will  occasionally 
occur  in  delicate  or  strumous  children  while  cutting  their  teeth,  and  may 
continue  for  several  years.  It  may  arise  also  after  one  of  the  acute  specific 
fevers,  especially  scarlatina  or  measles.  Sometimes  it  occurs  at  a  later  period, 
chiefly  in  women.  The  mucous  membrane  is  swollen  and  red,  but  the  disease 
is  not  necessarily  attended  with  ulceration,  although  this  may  take  place  if  the 
fonl  discharge  is  allowed  to  accumulate.  In  all  cases  of  obstruction  of  one 
nostril  with  offensive  discharge  in  children  the  presence  of  a  foreign  body 
should  be  suspected.  The  Treatment  consists  in  the  use  of  the  nasal  douche 
or  spray,  after  which  some  astringent  application  may  be  applied.  Glycerine 
of  tannin  will  often  be  found  of  great  use.  It  may  be  applied  by  means  of  a 
camelVhair  pencil  through  the  nostrils,  and  in  most  cases  it  is  necessary  also 
to  pass  a  long  brush  on  a  bent  stem  from  the  mouth  behind  the  soft  palate,  so 
an  to  reach  the  upper  part  of  the  pharynx  and  the  posterior  nares.  In  young 
children  the  teeth  and  stomach  must  be  attended  to. 

Chronic  Thickening  of  the  Schneiderian  Membrane  or  Hypertro- 
phic Catarrh. — The  mucous  membrane  of  the  nose  is  not  unfrequently 
chronically  inflamed,  especially  in  strumous  children  ;  that  portion  of  the 
membrane  covering  the  turbinate  bones  becoming  thick,  soft,  and  vascular, 
and  projecting  like  a  broad  fringe  from  their  surface.  It  is  usually  of  a 
bright  red  colour,  and  covered  with  muco-pus  without  offensive  odour. 
This  swelling  at  all  times  produces  snuffling  and  a  peculiar  intonation  of 
voice,  but  increases  in  wet  weather,  and  then  may  become  so  great  as 
seriously  to  obstruct  the  breathing. 

Vasal  Seilez  Neuroses.  —  Chronic  nasal  catarrh  with  hypertrophic 
changes  in  the  mucous  membrane  occasionally  gives  rise  to  various  reflex 
nervous  phenomena,  amongst  which  may  be  asthma,  spasmodic  sneezing  and 
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cough»  megrim^  snpra-orbital  nearalgia,  rascular  disturbances  of   the  faoe^j 
vertigo^  and  it  is  said  oven  epilepsy.     Tfiese  are  said  to  be  always  accompanied  ] 
by  hyperseniia  of  the  excessively  vasctilar  tissue  which  exists  in  the  niacoufti 
membrane  of  the  free  edges  of  the  inferior  and  middle  torbinate  bones, 
cure  may  be  efiFected  by  the  dcstractioe  of  the  swollen  mucous  niembraiidi 
with  the  galvanic  cautery,  or  by  the  application  of  a  strong  caustic,  such  \ 
chromic  acid.     There  can  be  little  doubt  that  the  frequency  of  these  rcflejcl 
neuroses  has  been  greatly  exaggerated  by  some  enthusiastic  specinlist-s,  partictt- 
larly  in  Germany,  but  at  the  same  time  the  evidence  that  they  occasional) jj 
occur  is  practic4vlly  conclusive.     In  all  cases,  therefore,  in  which  the  above j 
oonditions  are  met  with,  the  nasal  cavities  should  be  examined,  aud  if  the| 
mucous  membrane  covering  the  margins  of  the   turbinate   bones  appear* 
swollen  or  thickened,  it  may   be   cauterized  with  a  fair  hope   of  giving 
relief. 

Abscess  occasionally  forms  either  in  the  mucous  membrane  or  on  the 
septum,  and  thus  may  lend  to  necrosis  of  the  cartilages  and  bone^  sepinition 
of  these,  flattening  of  the  nose,  depression  of  its  bridge,  and  gi'eiit  deformity.  < 
These  various  forms  of  abscest*,  followed  by  necrosis,  are  commonly  syphilitic,] 
and    result    from  softening  gummata  beneath   the  mocoui^   membrane  or 
periosteum,  and  are  associated  with  ulcers  and  a  foetid  discharge,  which  \ 
a  tendency  to  cake  upon  the  surface,  forming  ilark  and  riiggetl  crusts,  con- 
stituting the  condition  known   as  Sf/philifir  Ozmia.     A   similar  condition  < 
may  be  met  with  also  without   any  evidence  of  syphilitic   infection.     Thiil 
most  commonly  occurs  in  strumous  subjects,  and  is  usually  associated  withf 
enlargement  of  the  glands  at  the  angle  of  the  jaw.     Such  a  condition  would  j 
be  described  as  Sirumom  Ozftma,     Ulceration  in  the  nasal  cavity  may  in  somsl 
cases  be  consequent  upon  the  irritation  of  decayed  teeth^  producing  diseaw- 
of  the  antrum,  and  escape  of  morbid  secretion  from  this  into  the  cavity  of  j 
the  nose. 

The  Trenimntt  oi  these  conditions  must  be  conducted  by  the  use  of  the  I 
nasal  douche  <tr  spruy,  followed  by  the  application  of  solution  of  nitrate  of  I 
silver,  sulphate  of  cop^>er  or  bichloride  of  mercury,  one  or  two  grains  to  the] 
ounce.     The  snull'  aUjve  mentioned  will  often  be  found  very  usefuL     la^ 
extreme  vm^  it  may  be  necessary  to  destroy  the  hypertrophied  mucous  mein* 
brane  covering  the  inferior  and  middle  spongy  bonea  by  the  galvanic  cautery 
or  by  the  application  of  some  caustic,  chromic  acid  being  one  of  the  U^st-     If 
this  is  not  succeasful,  a  portion  of  Iht*  «p<»ngy  bones  may  be  removed  so  a«  Co 
restore  the  passage  through  the  nose.     In  syphilitic  cases  the  genend  trost* 
ment  of  syphilis  must  be  carried  out,  iodide  of  potassium  or  mercury  beiof 
administered  according  to  the  condition  of  the  patient.     In  strumous  caa«^ , 
codliver-oil  and  iodide  of  iron  are  most  useful.     When  necrosis  occurs^  tij 
must  be  treati?d  m  described  l>eIow,  | 

Vecrosis  not  uufrctpitnitly  <xcurB  in  the  loose  bony  structures  lying  in  ibai 
nasal  fosste  or  in  the  nasal  liones  themselves.  In  these  esses  the  septum  nasi  \ 
participates  in  the  morbid  proci^  ond  commonly  separates  or  is  perfbmted.     j 

Necroffis  may  occur  in  these  situations  either  as  the  R^ult  of  syphilis,  the  j 
abuse  of  mercury,  or  from  external  injury.  It  is  also  met  with  in  workers  \ 
with  arecnic  or  chromic  salts.  I  have,  however,  teen  cases,  more  particularly  J 
in  women  and  cliildren,  which  are  not  referable  to  any  of  these  osilscBi  orl 
indeed  to  any  oth  1*1'  rxh-nial   ('xritiri^^'  raiis4\  and   in   which   siTofula   wmt  pro- I 
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bablj  the  occasion  of  the  disease.  Perforation  of  the  septum  has  also 
been  observed  as  a  congenital  malformation. 

The  presence  of  the  necrosis  may  be  suspected  from  the  great  foetor  that 
infects  the  breath,  of  which  the  patient  himself  is  unconscious  ;  and  its  exist- 
ence may  always  be  positively  determined  by  exploration  of  the  nasal  cavities 
with  a  probe. 

The  Treatment  is  simple,  and  must  be  conducted  on  ordinary  principles. 
If  the  general  health  be  impaired,  or  if  the  disease  be  specific,  appropriate 
constitutional  treatment  must  be  adopted.  The  foetor  may  be  lessened  by  the 
nasal  douche  and  antiseptic  applications.  As  soon  as  the  bone  is  loosened,  it 
must  be  extracted  with  polypus-forceps,  coming  away  in  soft  black  crumbling, 
offensive  masses.  There  is  often  abundant  haemorrhage  after  this  extraction, 
but  I  have  only  once  seen  serious  trouble  result  from  this  cause.  The  patient, 
who  was  of  intemperate  habits,  suffered  from  extensive  destruction  of  the  hard 
palate  and  bones  of  the  nose.  An  attempt  w^as  made  to  remove  a  sequestrum, 
when  a  sudden  gush  of  blood  took  place  which  rapidly  proved  fatal,  partly  by 
entering  the  lungs  and  partly  from  syncope.  If  haemorrhage  occurs,  plugging 
will  in  most  cases  easily  arrest  it. 

In  cases  of  obstinate  ozaena  in  which  necrosis  is  suspected,  or  in  which  the 
sequestra  cannot  be  removed  by  the  nostril,  Rouge,  of  Lausanne,  recommends 
that  the  nasal  cavity  should  be  opened  by  an  incision  made  from  the  month 
at  the  reflection  of  the  mucous  membrane  from  the  gums  to  the  upper  lip. 
The  cartilages  are  separated,  and  the  septum  cut  through  with  strong  scissors 
sufficiently  to  allow  the  upper  lip  and  nose  to  be  pulled  upwards  for  a  suffi- 
cient distance  thoroughly  to  expose  the  nasal  cavity.  By  removing  sequestra 
in  this  way,  Rouge  cured  several  cases  of  most  obstinate  ozaena.  After  the 
operation  the  nose  is  replaced,  and  no  scar  or  other  deformity  results. 

Calculi,  or  Bhinoliths,  are  occasionally  met  with  in  the  nasal  fossae, 
where  they  simulate  foreign  bodies,  and  may  keep  up  considerable  irritation 
and  offensive  discharge  ;  and  here  extraction  may  be  practised  with  a  pair  of 
forceps.  But  sometimes  they  are  situated  under  the  mucous  membrane.  Id 
two  cases  I  have  dissected  round  calcareous  bodies  of  this  kind,  of  about  the 
size  of  cherry-stones,  from  under  the  mucous  membrane  of  the  ala  of  the 
nostril  in  children. 

Epistaxis,  or  bleeding  from  the  nose,  is  very  common  in  children  and  in 
young  people  about  the  age  of  puberty,  more  particularly  in  girls,  antecedently 
to  the  menstrual  period  ;  it  may  either  be  active  or  passive,  but  is  most 
usually  dependent  on  congestion  of  the  mucous  membrane.  In  the  adult  it 
is  more  serious,  and  it  may  then  be  dependent  on  one  of  two  very  opposite 
conditions — either  on  a  state  of  plethora  with  tendency  to  cerebral  congestion,, 
or  on  an  anicmic  and  cachectic  state,  in  which  the  blood  is  thin,  and  does 
not  coagulate  readily.  In  the  first  condition,  it  is  often  a  salutary  relief  to- 
the  system,  but  when  occurring  in  cachectic,  anaemic,  and  especially  aged 
people,  it  becomes  of  very  serious  moment  ;  and  the  loss  of  blood  may  be  so 
considerable  that,  unless  active  means  be  adopted,  a  fatal  termination  may 
ensue.  When  epistaxis  proves  fatal,  it  is  by  its  constant  recurrence.  In 
these  cases,  I  believe,  the  nasal  haemorrhage  is  always  associated  with  a 
broken-down  and  unhealthy  state  of  the  constitution,  dependent  upon  chronic 
visceral  mischief,  especially  granular  contracted  kidney  and  cirrhosis  of  the 
liver.     The  worst  and   most  intractable  cases  that  I  have  seen  have  been 
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connected  with  hepatic  disease  and  jaundice*     Epistaxis  is  in   some 
associated  with   purpura  ;   more  rarely  it  occurs  in  pafcieuts  suffering  from 
fcaamophih'a.     It  is  B^vmetimes  a  prominent  symptom  in  sarcoma  of  the  bonea 
of  the  nose. 

TrmtnwnL — Epistaxis  must  not  be  treated  simply  as  a  local  disease  of  the 
noic.  It  is  usually  only  a  symptom  of  8ome  txmstitutional  condition  or 
vigoeral  disease  that  must  be  reme^lied  before  the  ha&morrhage  can  be  expected 
to  cease.  Hence  it  is  of  the  first  importance  to  treat  on  ordinary  medical 
priiiciplea  those  states  of  plethora  or  cachexy  with  which  it  may  he  associated* 
or  those  conflitions  of  disease  of  liver  or  of  Iddney  that  ai^  met  with  in  persona 
Huffering  from  it. 

In  yonng  people,  otherwise  healthy,  and  m  .«ilighter  cases,  rpistaxis  may 
commonly  be  arrested  by  the  employment  of  ordinary  domestic  means*  sucii 
as  pinching  the  nostrils  between  the  finger  and  thumb  or  the  application  of  | 
cold  to  the  nape  of  the  neck  and  forehead.  The  patient  should  b?  phiced  in 
the  reeumlx»ut  poeitiou  with  the  arms  raised  above  tlie  head.  Tlie  return 
of  the  epistaxis  may  lie  prevented  by  the  use  of  purgatives,  or  in  girls  by 
attention  to  the  proper  regulation  of  the  menstrual  function »  ^ 

In  plethoric  adults  t.he  flow  should  not  be  too  suddenly  checked*  especiaUy  ■ 
if  the  pulse  be  very  hard  and  incompressible.    Should  it  prove  very  abaodaot, 
dry  cupping  between  the  shoiildci^s,  and  the  application  of  an  ice-bag  to  the 
forehead,  with  rest,  will  be  required. 

Id  anaemic  subjects,  and  in  old  people,  the  haemorrhage  is  often  dangerous, 
and  requires  the  use  of  active  measures  for  its  suppression.  In  these  cases 
the  following  plan  should  he  adopted.  The  head  should  be  raised,  an  ice-bag 
aj  phed  to  the  forehead,  complete  qui<4udc  en  joined,  and  gallic  acid  in  ten- 
grjiiu  doses,  or  half -drachm  doses  of  the  tincture  of  ergot  or  of  tincture  of 
haraamelis,  administered  at  frequent  intervals.  Hhould  the  bleeding  still  be 
profuse  and  continuous,  a  current  of  iced  water  may  be  made  to  flow  through 
the  nose  by  means  of  the  nasal  douche,  or  the  interior  of  the  noBe  may  be 
sjM.ngcd  out  with  a  solution  i>i  perchloride  of  iron  or  tannin.  Ergotine  msjbe 
given  in  three-grain  doseg  as  an  injection  into  the  muscles  of  the  back.  If 
the  nose  be  carefully  dried  with  cotton-wool  and  examined  with  a  spiK*uhim^ 
it  may  happen  that  a  definite  bleeding  point  can  l>e  sei.*n  to  wbicji  the 
aetnal  cautery  or  some  styptic  sf»lution  can  be  appli^^d.  If  none  of  tbeiie 
means  succeed,  it  will  l>ecome  necessary  to  plug  one  or  both  nostrils.  Thii 
may  be  done  hy  carefully  pushing  into  the  nostril  some  stri|i«  of  lint 
soaked  in  a  strong  solution  of  tannic  acid.  Each  strip  should  have  a  slfiog 
attached  to  it  to  tnake  sure  that  it  is  not  lost  in  the  nasal  c*avity,  A 
piece  of  dried  sponge,  having  a  quill  or  a  piece  of  gnm  catheter  paawd 
through  it  for  lireathing  pur|ioses,  may  b«»  used  instead  of  lint.  Perehloride 
of  iron  sboidd  Iw*  ubcmI  only  as  a  Inst  resource,  as  it  is  apt  to  came 
nUx*ration  of  the  mucous  membmnc.  Various  fonns  of  nasal  tampon  hate 
been  devised  ;  the  eawential  featurr-  of  all  being  a  thin  india-rubber  bag,  which 
can  be  intro<luced  in  the  collapsed  state  into  the  nostril  and  disti-nded  with 
air  or  watiT*  If  any  one  of  these  be  at  hand  it  forms  by  far  the  best  means 
of  !  the  anterior  nni-es. 

>  *•  htvmorriutge  still  continue*  the  blood  passing  back  into  the  thrniit^ 

and  fierhaps  being  swsillowcd,  the  poi?tcrior  nares  require  to  be  pluggt.*d  as 
well    This  operation  should,  however,  be  deferrt^  until  it  become**?  absolutely 


I 

I 
I 

1 


POLYPUS    OF    THE   NOSE. 


593 


necessary  for  the  preservation  of  life.  Plugs  in  the  posterior  nares  behind 
the  soft  palate  are  a  source  of  very  great  distress  to  most  people,  and  in  old 
persons  will  rapidly  cause  exhaustion  by  interference  with  the  breathing  and 
sleep.  I  believe  that  by  attention  to  proper  constitutional  and  by  per- 
severance in  milder  local  treatment  plugging  of  the  posterior  nares  may 
commonly  be  avoided.  When  absolutely  required  it  is  best  done  by  carrying 
a  long  piece  of  strong  whip-cord  along  the  floor  of  the  nose  through  the 
posterior  nares  into  the  pharynx,  by  means  of  Beliocq's  sound  (Fig.  669),  or, 
if  this  be  not  at  hand,  by  threading  the  cord  through  an  elastic  catheter,  and 
carrying  this  into  the  pharynx,  then  seizing  the  cord  as  it  appears  behind  the 
soft  palate,  and  drawing  it  forwards  into  the  mouth,  at  the  same  time  thac 
the  catheter  is  taken  out  of  the  nostril.  In  this  way  the  string  will  pass 
through  the  nose,  round  the  back  of  the  soft  palate,  and  out  of  the  mouth 
(Fig.  670).     To  the  middle  of  the  piece  of  string  that  hangs  out  between  the 
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flR.  «J«W.  — Bellorq'MiSmiHl. 


Fijj.  070.  -Diagram  of  Plugging  tln«  Nostril  by  meant  of 
Bellocq's  Sound. 


lips,  a  j)lug  of  lint,  about  the  size  of  the  first  joint  of  the  thumb,  or  better  still, 
a  piece  of  compressed  sponge,  should  be  firmly  tied  ;  this  is  then  drawn  up 
into  the  posterior  nares  by  pulling  on  the  end  of  the  ligature  that  hangs  from 
the  nose,  being  guided  in  its  passage  behind  the  palate  by  the  fingers  introduced 
into  the  mouth.  When  the  bleeding  has  ceased,  it  may  readily  be  withdrawn 
by  means  of  the  string  that  hangs  out  of  the  mouth.  As  the  epistaxis  is  very 
apt  to  recur,  it  is  a  wise  precaution,  when  the  ping  is  removed  from  behind 
the  palate,  to  leave  a  loop  of  string  in  the  nose  and  mouth,  which  may  be 
knotted  and  fixed  by  a  slip  of  plaster  behind  the  ear.  In  this  way  the  plug 
may,  if  necessary,  be  readily  replaced  without  the  necessity  of  re-introducing 
the  sound  or  catheter  through  the  nose. 


TUMOURS    OF    THB    NASAL    FOBSiE. 


Polypus. — Tumours  of  very  different  structure  and  composition  are  met 
with  in  the  nostrils  :  and  to  all  of  those  which  possess  the  common  characters 
of  being  pendulous  and  blocking  up  these  passages,  the  term  Pohjptis  is  given. 
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Thus  Snrgcons  commonly  speak  of  the  BeniffU,  the  &//,  tbe  fHatinauM,  or 
Mucom  Pofffp,  as  will  bb  the  Sarcomatous,  or  Fleshy^  and  the  Maliffnani  Polt/p. 
The  term,  however,  shouUl  prop»erly  be  confined  to  a  soft  and  pendulous 
mucous  growth  ;  the  Heshy  and  malignant  polvpi  being  mere  varietioa  of 
fibrous^  myeloid  or  other  sarcomatous  tumours,  springing  from  the  bonea  in 
the  naaal  fossjE,  or  from  the  ethmoidal  and  sphenoidal  colls. 

The  true  Mncoas  Kasal  Folypns  is  a  soft,  moist,  gelatinoos  tumour,  of  a 
greyiBh-yellow  cul*'ur  when  lodged  ia  the  nasal  fos^a?  ;  but  when  it  descends 
into  the  anterior  uares,  or  beyond  them,  and  is  exposed  to  the  air,  it  becomes 
of  a  ruddinh-brown  or  purple  tint,  and  somewhat  gbri veiled  on  the  surface* 
It  ia  usually  lt»l*rjlated,  pedunculated,  or  bottle-eha]>ed  :  nrid  not  very  vascular 
exi'cpt  at  the  root,  where  it  is  ptrniiated  by  thin- walled  veaseU  that  bleed 
freely  on  the  aliglitest  touch.  In  structure  it  is  soft  and  homogeneous  to 
the  naked  eye.  If  cut  across  and  squeezed  a  large  quantity  of  sticky  fluid 
flows  from  it,  and  the  mass  becomes  reduced  to  a  small  proportion  of  its 
original  bulk.  Mucous  polypi  are  covered  completely  by  mucous  membrane 
with  ciliated  epithelium,  the  cilia  of  which  may  be  seen  in  active  movement 
under  the  microscope  after  removah  The  mucous  membrane  may  or  may 
not  contain  glands  ;  occasionally  tbe  surface  is  pitted  by  the  orifices  of 
glands  of  considerable  size.  The  tissue  which  forms  the  bulk  of  the  tumour 
is  composed  of  delicate  bauds  of  connective  tissue  8eparat»>d  from  each 
other  by  an  abundant  ujttcous  fluid,  .\mong8t  the  fibres  ai-e  nomerons  cells 
either  rounded  or  presenting  the  stellate  form  found  in  true  myxomatons 
tissue  (see  Myxoma,  Vol.  I.,  p.  10^0).  The  whole  mass  is  abundantly 
supplied  with  vessels.  ()ccasiou«Jly  polypi  are  found  growing  from  the  lower 
part  of  the  nares,  covered  with  tessdated  epithelium.  The  tumour  may 
gmw  from  any  point  of  tljc  surface  of  the  turbinate  and  ethmoid  bones,  and 
baa  indeed,  though  very  rarely,  been  observed  to  project  into  the  nose  from 
the  frontal  sinuses  and  antrum.  Polypi  most  frequently  grow  from  the 
middle  spongy  bone,  sometiuies  from  the  inferior  turbinate  bone*  and  in 
rare  cases  they  are  said  t^)  have  been  seen  springing  from  the  roof  of  tbe  nare«, 
but  never  from  the  septum.  They  arc  usually  numerous  and  of  all  siEes  ;  as 
they  increase  they  coram  only  extend  forwards  into  the  anterior  nares*  bot, 
when  large,  they  may  be  seen  to  reach  into  the  pharynx,  hanging  down  bebiod 
the  palate. 

The  SymptomB  occasioned  by  the  presence  of  nasal  polypi  depend  on  the 
interference  with  respiration  and  speech  which  they  occasion.  Bespimtion 
through  the  affected  nostril  is  i»npeded,  the  patient  being  unable  to  blow 
through  it  when  directed  to  do  so  ;  and  his  spcoch  is  thick  and  nasal.  There 
is  snuffling  with  mucous  discharge  from  the  nostril ;  and  all  these  symptomk 
are  wors*;  in  damp  than  in  dry  weather.  On  examining  the  interitjr  of  the 
nose  with  the  na^td  speculum  {Fig.  dCiH)^  and  then  dii'ecting  the  patient  to 
blow  down,  the  lower  end  of  the  polyp  raay  be  distinctly  seen,  and,  if  large, 
will  des*^end  to  a  level  with  or  even  beyond  the  nasal  aj)erture.  By  the 
introduction  of  a  probe,  the  size  and  extent  of  the  tumour,  together  with  the 
{losition  of  its  pedicle,  may  be  readily  ascertained.  As  it  gn^iws,  it  impresses 
changes  on  the  shape  of  tioi^bbuuring  bones,  producing  cx|mn«ion  and  flatten* 
iog  of  the  mm* ;  jind,  interfering  with  the  flow  of  tears  down  tbe  nml 
duct,  occasions  a  watery  sUite  of  the  eyes,  which,  together  with  the  change  of 
ihspe  in  the  feeiurcs,  and  the  peculiar  chartti?ter  of  voice  and  respiration,  may 
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enable  the  Surgeon  at  once  to  recognize  the  nature  of  his  patient's  disease. 
Polypi  occur  chieBy  in  young  adults  after  the  age  of  puberty :  but  they  are 
not  unfrequently  met  with  at  later  periods  of  life. 

Their  Causes  are  very  obscure.  Most  commonly  they  are  referred  either 
to  a  blow  or  to  a  prolonged  catarrh.  They  are  more  common  in  women  than 
in  men. 

Diagnosis. — 1.  Mucous  nasal  polypi  may  be  distinguished  from  chronk 
thickening  of  the  mucous  membrane  covering  the  spongy  hones,  by  the  absence 
in  the  latter  of  any  pedunculated  growth  around  which  a  probe  can  be  passed, 
by  the  florid  red  character  of  the  thickened  membrane,  and  by  the  fact  that 
the  subjects  of  this  thickening  are  almost  invariably  strumous  children.  2.  In 
abscess  of  the  septum,  the  history  of  the  case,  and  the  fact  of  a  polypus  never 
being  attached  to  this  part  of  the  nose,  will  establish  the  diagnosis.  3.  Devia- 
tion of  the  septum  to  one  side  may  be  at  first  a  little  puzzling  ;  but  here  the 
examination  of  both  nostrils,  and  the  discovery  of  a  depression  of  one  side  of 
the  septum  corresponding  to  the  projection  on  the  other,  will  reveal  the  true 
nature  of  the  case.  4.  The  fibrous  and  malignant  tumours  of  the  nostril  will 
be  found  to  differ  sufficiently  in  consistence  and  appearance  from  the  ordinary 
polypi  to  prevent  their  being  confounded  with  them  in  many  cases  ;  yet  in 
some  instances  much  care  will  be  required  in  coming  to  a  definite  opinion  as 
to  their  true  nature.  5.  In  one  recorded  case  a  meningocele  projecting  into 
the  nasal  cavity  was  mistaken  for  a  polypus. 

Treatment. — The  spontaneous  separation  and  expulsion  of  nasal  polypi  is 
of  rare  occurrence.  I  have,  however,  seen  one  case  in  which,  after  the 
aasiduous  use  of  chloride  of  zinc  injections,  a  very  copious  discharge  of  large 
sloughy  polypoid  masses  took  place  from  one  nostril  which  had  been  blocked 
up  by  them  for  many  months  previously,  and  from  which  they  had  even 
descended  into  the  pharynx. 

Nasal  polypi  may  generally  be  most  readily  removed  by  avulsion  with 
forceps  ;  occasionally,  but  rarely,  when  they  are  very  large,  with  a  broad  base, 
and  especially  when  they  extend  into  the  throat,  they  require  the  application 
of  the  ecraseur.  In  removing  these  growths  by  the  forceps,  instruments  of 
good  length  but  very  slender  construction  should  be  used — those  generally 
sold  are  too  thick  ;  the  interior  of  the  blades  should  be  properly  serrated,  and 
have  a  longitudinal  groove,  so  that  the  root  of  the  tumour  may  be  tightly 
grasped.  Tlie  mucous  membrane  should  first  be  rendered  insensible  by  the 
application  of  a  20  \wv  cent,  solution  of  cocaine  by  means  of  a  camel's  hair 
pencil.  The  patient  should  be  made  to  sit  on  a  rather  low  chair ;  and,  as 
there  is  generally  a  good  deal  of  bleeding,  a  towel  should  be  pinned  over  his 
clothes,  and  a  basin  i)laccd  Ixifore  him  to  receive  the  blood.  The  Surgeon 
then,  having  ascertained  by  the  introduction  of  a  probe,  or  by  means  of  the 
blades  of  the  forceps,  the  situation  of  the  pedicle  of  the  polypus,  grasps  this 
firmly  and  removes  it  with  a  twisting  movement  of  the  hand.  He  proceeds  in 
this  manner,  twisting  off  rather  than  pulling  away  polyp  after  polyp,  until  the 
whole  of  the  nostril  is  cleared,  which  may  be  ascertained  by  examination,  and 
by  directing  the  patient  to  compress  the  sound,  and  to  blow  through  the 
affected,  side  of  the  nose.  The  bleeding,  which  is  often  very  free,  stops  on 
the  application  of  cold  water.  It  seems  to  be  lessened  by  the  use  of  cocaine. 
When  the  bleeding  has  ceased,  the  nose  may  be  dried  with  cotton-wool,  and 
the  stump  of  the  polypus,  if  it  cm  be  seen,  may  be  touched  with  nitrate 
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of  silver  or  destroyed  with  the  galvanic  cautery,  to  diminish  the 
return.  At  about  the  eud  of  a  fortnight  the  patient  should  be  c 
again,  as  it  not  unfrequently  happens  that  small  polypi,  which  t 
prevented  from  descending  into  the  nares  by  the  presence  of  the  lai^ 
now  come  down  and  require  removal.  These  procedures  must  be  had 
to  from  time  to  time,  until  all  tendency  to  fresh  formations  of  this  1 
ceased.  When  the  polypus  is  very  large  and  hangs  down  into  the 
the  forceps  may  be  guided  to  its  ba«e  by  the  forefinger  of  the  left  ban 
from  the  mouth  behind  the  soft  palate. 

Polypi  may  also  be  removed  by  the  galvanic  rcraseur.  To  do  this 
is  first  rendered  insensible  by  cocaine.  A  speculum  is  then  insertc 
strong  light  thrown  up  the  nostril.  The  loop  of  wire  is  then  paan 
the  polypus  and  tightened  up  on  its  base.  The  current  is  then  tume 
the  pedicle  is  rapidly  cut  through  without  pain  or  bleeding.  Larj 
passing  down  into  the  pharynx  may  also  be  removed  by  the  sim] 
ecraseur  or  snare.  The  loop  of  wire  is  passed  through  the  nose  and  < 
in  the  throat  by  the  finger  passed  into  the  mouth.  It  is  then  tigh 
and  the  pedicle  cut  through.  In  some  instances  the  poly^pi  attaii 
size,  producing  absorption  of  the  nasal  bones,  and  of  the  nasal  procc 
superior  maxilla.  In  such  cases  it  may  be  necessary,  in  order  to  extn 
to  slit  up  the  nose,  and  clip  away  with  forceps  the  osseous  surface  frc 
they  spring. 

Fibrous  Polypus. — Ha^o-pliaryngeal  Fibroma. — The  term 
polypus ''  is  applied  to  a  fibroma  springing  in  exceedingly  rare  cases 
periosteum  of  the  bones  entering  into  the  walls  of  the  nasal  cavity, 
commonly  from  the  base  of  the  skull,  especially  from  the  basilar  p 
the  occipital  bone  and  the  under  surface  of  the  body  of  the  sphenoid, 
polypus  is  a  disease  of  early  life,  seldom  commencing  before  the  tent 
after  the  twentieth.  As  the  tumour  increases  in  size  it  gradual l\ 
upper  part  of  the  pharynx,  and  extends  into  the  posterior  part  of  i 
cavity.  Its  surface  is  lobulated  and  covered  by  mucous  membrane  ; 
and  resisting  to  the  touch.  In  the  earlier  stages  its  form  and  siz 
ascertained  only  bydigitnl  examination  from  the  mouth,  the  finger  beii 
up  behind  the  soft  palate.  In  the  later  stages  the  tumour  may  be  s 
the  nostrils,  and  may  appear  below  the  soft  palate,  pushing  this  fon 
seriously  interfering  with  deglutition  and  finally  with  respiration 
tumours  bleed  freely,  and  may  even  be  fatal  directly  from  loss 
Microscopic  examination  shows  that  they  are  composed  of  fibrous  tis 
a  varying  number  of  flattened  or  oat-shaped  cells  between  the  fibre 
usually  contain  large  tortuous  dilated  vessels,  which  form  so  proi 
feature  in  their  structure  that  it  has  sometimes  been  suggested  to 
growth  fihro-angioma.  When  these  vessels  are  opened  by  ulceration 
operation  for  removal  of  the  growth,  they  bleed  exceedingly  free 
unable  to  contract  or  retract  owing  to  the  density  of  the  structure 
they  lie. 

The  prognosis  is  extremely  unfavourable.  If  left  unrelieved  che« 
usually  cause  death  sooner  or  later  either  by  haemorrhage  or  by  aspby 
some  cases  by  erosion  of  the  base  of  the  skull  giving  rise  to  brain  %i 
In  some  instances,  however,  they  cease  growing  and  undergo  dimii 
Bize, 
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The  Treatment  consists  in  their  removal  whenever  this  is  possible.  When 
Uie  tmnoar  is  pedunculated  it  may  be  possible  to  pass  the  loop  of  a  galvanic 
nsramir  or  of  a  common  wire  ecraseur  round  the  pedicle  from  the  nose.  This 
it,  however,  seldom  practicable.  Electrolysis  is  said  to  have  been  successfully 
need  in  the  destruction  of  these  tumours,  but  its  efficacy  is  somewhat  doubtful. 
VHien  any  cutting  operation  is  adopted  it  is  always  safer,  as  great  haemorrhage 
may  be  expected,  to  do  a  preliminary  tracheotomy  and  to  plug  the  trachea 
irifch  Trendelenburg's  obturator,  or  to  pass  a  large  sponge  into  the  pharynx, 
!)feberw]se  death  may  be  caused  by  entrance  of  blood  into  the  lungs.  The 
iiiethod  generally  recognized  as  being  most  generally  applicable  at  the  present 
Isy*  i*  removal  by  means  of  Paquelin's  red-hot  knife  ;  but  in  order  to  do  this 
it  18  iieoeasary  to  expose  the  tumour  fully,  and  several  plans  have  been  sug- 
psled  of  doing  this,  of  which  the  following  are  the  most  important. 

Ill  1862  William  Lawrence  exposed  the  nasal  fossae  for  the  removal  of 
polypi  by  carrying  an  incision  round  the  nose,  commencing  on  one  side  just 
intetnal  to  the  lachrymal  sac  and  terminating  at  the  same  point  on  the  other 
tide,  paasing  below  between  the  alae  nasi  and  the  upper  lip.  The  alae  nasi 
irerc  then  separated  from  the  bone  and  the  nasal  process  of  the  superior 
maxilla  divided  in  the  incision  with  cutting  forceps.  The  septum  being  then 
dbi  lod,  the  nose  was  tunied  upwards.  The  nasal  cavity  is  thus  very  fully 
expend  and  the  space  obtained  may  in  some  cases  be  sufficient  for  the 
removal  of  a  naso-pharyngeal  tumour  of  considerable  size. 

Oilier  recommends  a  somewhat  similar  operation,  but  carries  his  incision  in 
the  opposite  direction,  commencing  at  the  ala  on  one  side,  passing  up  the  side 
of  the  nose  to  the  level  of  the  low^er  margin  of  the  orbit,  then  across  the 
bridge  and  down  the  opposite  side,  terminating  at  the  ala.  The  nasal  bones 
lad  the  nasal  process  of  the  superior  maxilla,  so  far  as  it  is  concerned  in  the 
bnnoiir,  are  then  cut  through  w^ith  a  fine  saw  and  the  nose  turned  downwards, 
fcf  which  the  upper  part  of  the  nasal  cavity  is  very  fully  exposed.  In  both 
IfceK  methods  the  nose  is  replaced  alter  the  operation  and  very  little  deformity 

MtltS. 

Bonge's  operation  (p.  501)  might  in  some  cases  give  sufficient  access  to  the 
■ml  cavity. 

Manne  of  Avignon  in  1711  attempted   to  reach  these  tumours  from  the 

■OQth  by  dividing  the  soft  palate.    Nelaton  extends  the  operation  thus : 

A  tmnsverse  incision  is  first  made  across  the  hard  palate  at  the  level  of  the 

•oond  bicuspid  teeth ;  from  the  middle  of  this  a  second  incision  is  carried 

IbirkwmrdB,  dividing  the  soft  structures  of  the  hard  palate  and  the  soft  palate. 

-By  means  of  the  periosteal  elevator  and  scissors  the  two  flaps  thus  formed 

HiR  separated  from  the  bone  and  turned  downwards  and  outwards,  out  of 

Ik  way.     The  exposed  part  of  the  hard  palate  is  then  removed  with  a  chisel 

Hd  mallet,  and  thus  the  posterior  part  of  the  nasal  cavity  and  the  upper  part 

i>  the  pharynx  are  brought  very  fully  into  view.     After  the  removal  of  the 

ittiOQr  the  flaps  are  united  by  sutures  as  in  the  operation  for  congenital  clefl 

Complete  removal  of  the  superior  maxilla  by  Syme,  Flaubert,  and  others, 

Hi  been  adopted  as  a  preliminary  step  to  removal  of  the  fibrous  tumour  when 

If  BDOsnal  size.    Langenbeck  and  others  have  perfonned  partial  excisions  of 

ke  upper  jaw,  with  replacement  of  the  bone  after  the  operation.     These  pro- 

Miijgg  are  more  fully  described  in  Chapter  LVI. 
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All  these  operations  are  more  or  less  difficult  and  dangerooB,  and  sho 
be  undertaken  unless  the  tumour  threatens  death  from  its  size  or  froni 
blood,  or  shows  evident  signs  of  active  growth.  According  to  Le  Fort, 
polypi  tend  to  cease  growing  with  the  growth  of  the  patient,  and 
destruction  of  the  tumour  by  cauterization  or  electrolysis  will  soi 
succeed  in  arresting  the  further  progress  of  the  growth. 

Malignant  Hasal  Tomonm. — There  is  a  I'emarkable  connexion  I 
the  ordinary  benign  nasal  polypus  and  tumours  of  a  sarcomatous  or  c 
raatous  character,  developing  in  the  nasal  cavity.  I  have  several  tini 
in  children  and  young  adults  tumoura  of  the  above-mentione<l  cl 
developing  rapidly  in  the  orbit,  the  sphenoidal  cells,  or  behind  the  e 
maxilla,  after  the  extraction  of  perfectly  and  anatomically  benign  nasal 
The  questions  to  be  solved  are  these  : — Are  these  tumours  the  result 
irritation  of  the  operation  of  extraction  ?  or  are  they  the  primary 
lying  concealed  in  the  deep  cavities  of  the  face,  the  benign  nasal  polyp 
in  reality  secondary,  though  more  apparent,  and  consequent  on  the  ir 
set  up  by  the  graver  and  yet  latent  tumour  ?  In  whatever  way  future 
gators  may  answer  this,  the  feet  remains  certain,  that  a  connexion  do 
between  the  two  forms  of  disease. 

Tumours  of  rapid  growth,  malignant  in  their  course  (sometimes 
malignant  polypus),  either  carcinoma  or  sarcoma,  occasionally  form  pi 
in  the  middle  of  the  nasal  cavity  or  about  the  posterior  nares.  Th< 
rapidly,  wnth  great  expansion  of  the  bones,  much  discharge,  often  < 
tensive  pain,  and  often  excessive  haemorrhage.  They  attack  childr 
j)ei-sons  advanced  in  life.  A  tumour  of  this  kind  may  be  developed 
fereut  situations.  Thus,  in  some  cases,  it  extends  into  the  pharynx 
the  soft  palate,  giving  rise  to  a  n/tso-pharifngeal  tumour ;  in  others 
tendency  to  protrude  through  the  nasal  or  lachrymal  bones,  occa 
obstruction  of  the  nostril,  divergence  and  protrusion  of  the  eye-ba 
disturbance  of  vision,  and  severe  neuralgic  pains  in  the  head  and  face,  l 
in  this  case  a  naso-orbital  tumour.  If  the  growth  is  a  carcinoma,  th€ 
under  the  angle  of  the  jaw  soon  become  enlarged.  These  growths,  es 
when  occurring  in  young  people,  speedily  prove  fatal.  Death  may  < 
various  ways,  according  to  the  nature  of  the  growth  and  the  directio 
development :  by  haemorrhage  ;  by  the  implication  of  the  brain  ;  by  as] 
or  by  constitutional  cachexy. 

Treatment. — It  is  seldom  that  anything  very  effectual  or  fit'niian 
be  done  by  oj)eration  ;  and  it  should  be  i)orne  in  mind,  that  some 
malignant  growths  which  ])roject  into  the  nostrils  take  their  origin  fi 
sphenoidal  or  ethm(>idal  cells,  or  even  from  within  the  cranium,  and  t 
nasal  portion  is  only  the  external  i)rotnision  of  a  deeply-seated  t 
.Should  the  tumour  he  slow  in  its  growth,  with  an  absence  of  se* 
deposits,  the  Surgeon  may  endeavour  to  extirpate  it  by  laying  open  t 
of  the  face  freely,  making  an  incision  from  the  inner  angle  ot  the  ei 
the  side  of  the  nose,  and  then  across  the  cheek,  dissecting  up  this  tri 
flap,  cutting  across  the  superior  maxilla  above  the  line  of  the  alveoli, 
narrow-bladed  saw  and  cutting-forcei)S,  and  hen  in  a  similar  way  ii 
orbit  beyond  and  through  the  nasal  hones,  and  the  nasal  process  of  the  s 
maxilla  above  the  tumour,  and  thus  extirpating  the  growth.  In  this  op 
tlwiv  is  often  free  bleeding,  which  may  Ihj  arrested  by  the  actual  c 
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he  additional  advantage  of  destroying  any  portions  of  the  tumour 
in  the  irregular  cavities  of  this  region.  In  other  cases  it  may  be 
2zpo8e  the  tumour  sufficiently  by  OUier's  or  Lawrence's  operation. 
he  upper  part  of  the  pharynx  is  free,  it  should  be  plugged  before 
I  the  operation  by  a  sponge  passed  behind  the  soft  palate  in  the 
'  described  (p.  593).  It  must  not  be  roo  large,  lest  it  push  the 
fon^ards  against  the  tongue  and  impede  respiration. 
Utal  Tumonrs  commence  in  the  upper  part  of  the  nasal  fossa  or 
oidal  cells,  perforate  the  thin  inner  wall  of  the  orbit  and  extend 
iterior  of  that  cavity,  displacing  the  eye  forwards,  downwards, 
Vision  is  often  but  little,  if  at  all,  disturbed.  The  nostril  on  the 
e  is  blocked  up  by  a  polypoid  growth.  But  the  outline  of  the 
axilla  and  of  the  hard  palate  is  normal,  no  projection  of  the  bone, 
in  part,  being  perceptible.  In  fact,  the  disease  and  the  deformity 
•y  it  occupies  a  part  of  the  face  which  is  above  a  horizontal  line 
38  the  cheek  on  a  level  with  the  upper  or  orbital  border  of  the 
xilla.  The  disease  always  com- 
marily  in  the  nose  or  in  th(i 
itiguous  to  it,  and  the  extension 
rbit  may  not  occur  for  many 
t  occurs  at  all  periods  of  life, 
childhood  to  commencing  old 
ret  it  may  pi-esent  the  ordinary 
>f  a  simple  nasal  polypus.  This 
,  recui-s  rapidly,  is  again  re- 
h  much  haemorrhage,  and  then 
implication  is  developed. 
fnosis  of  the  naso-orbital  from 
laryngeal  tumour  may  be  made 
placement  of  the  eyeball  and 
all   tumour    behind  the  soft 

he    first    case;      whilst,    in    the  Fig.  en.— Naso  OrWtal  Tumour. 

ngeal,  the  orbit  is  intact,  the 

of  the  pharynx  being  occupied  by  the  gi'owth,  and  the  superior 
isibly  pushed  bodily  forwards  or  to  one  side.  In  the  naso-orbital 
t  deformity  is  above  the  horizontal  line  of  the  upper  edge  of  the 
ixilla  ;  in  the  naso-pharyngeal,  it  is  below  this. 
lire  of  the  tumoui*  varies.  It  is  usually  a  large  or  small  spindle- 
ma,  but  it  may  be  a  squamous  carcinoma. 

\L — The  operation  for  the  removal  of  naso-orbital  tumour  may  be 
Qows  :  An  incision  should  be  made  from  the  root  of  the  nose, 
?u  along  the  side  and  round  the  ala,  so  as  to  open  the  nasal  cavity, 
rts  on  the  orbital  side  of  this  cut  are  then  dissected  down  into  the 
5  blade  of  a  cutting  forceps  being  passed  into  the  nose,  along  the 
jr  of  the  nasal  bone,  the  articulation  between  this  and  the  nasal 
he  superior  maxilla  is  cut  through.  An  oblique  cut  upwards  should 
de  across  the  nasal  process  of  the  superior  maxilla  deeply  into  the 
3at  bones  widely  separated,  and  the  nose  turned  completely  over 
d  aide  of  the  face.  The  tumour  at  the  nasal  side  of  the  orbit  may 
,  the  eye  being  held  to  the  outer  side  and  protected  with  a  retractor. 
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The  orbital  tumour  may  now  be  enucleated  with  the  finger  and  curved  i 
The  nostril  is  then  cleared  by  means  of  a  polypus-forceps.  The  bleedini 
be  arrested  by  plugging  ;  and,  after  all  the  morbid  growth  has  beei 
extirpated,  the  nose  should  be  pushed  back  and  moulded  into  sbapi 
soft  parts  are  then  brought  together  with  a  few  points  of  suture,  i 
similar  operations,  the  posterior  nares  must  be  plugged  to  prevent  th 
finding  its  way  into  the  trachea. 

Occasionally  the  disease  has  extended  into  the  int^uments  at  th 
angle  of  the  eye.  Then  the  operation  becomes  more  complicatec 
following  cases,  operated  on  by  me  at  University  College  Hospital,  ai 
illustrations  of  this  operation. 

The  first  case  was  one  of  carcinoma,  springing  deeply  from  the  etl 
cells,  passing  out  through  the  lachr}'mal  bone  and  the  orbital  plate 
ethmoid  into  the  orbit,  blocking  up  the  right  nostril,  and  extending  so 
down  the  cheek,  overlying  the  superior  maxilla.  It  was  growing  n^i< 
woman  44  years  of  age,  and  required  extensive  removal  of  the  bony  sti 
in  the  situation  from  which  it  sprang. 

The  next  case  was  one  of  a  woman  ()4  years  of  age,  in  whom  a  f 
developed  with  great  rapidity  in  the  situation  of  the  lachrymal  sac,  ii 
the  nose  and  orbit,  and  destroying  the  upper  and  inner  part  of  the  f 
maxillary  bone.  The  eye  was  pushed  outwards,  the  eyelids  became  im] 
in  their  nasal  third,  and  an  ulcerated  opening  formed  over  the  centre 
tumour.  Its  growth  was  attended  by  very  severe  tensive  pain.  The  oj 
consisted  in  dissecting  away  the  diseased  part  of  the  integument,  in 
the  nasal  third  of  each  eyelid,  then  turning  down  a  flap  from  the  ch 
cutting  away  with  forceps  the  osseous  structures,  including  the  inner 
the  floor  of  the  orbit,  a  considerable  portion  of  the  superior  maxilla,  a 
of  the  nasal  bones.  In  order  to  repair  the  gap  made  by  the  rem 
diseased  skin  at  the  side  of  the  nose  and  by  the  removal  of  so 
])ortion  of  the  eyelids,  a  flap  of  integument  was  dissected  off  the  bridg 
nose  and  drawn  over  the  aperture,  to  the  edges  of  which  and  to  the 
it  was  fixed  by  metallic  sutures.  Good  union  took  place,  and  the 
made  an  excellent  recovery.  The  immediate  effect  of  the  operation 
these  cases  was  to  relieve  the  patient  of  the  agonizing  pain,  pn 
occasioned  by  the  tension  in  the  bones  of  the  face  produced  by  the  gr 
the  tumour. 

Busch  has  described  a  case,  in  which  the  patient,  a  man  aged  7^ 
malignant  tumour  of  the  size  of  a  fist,  occupying  the  middle  of  the  fac< 
symptoms  at  the  commencement  were  those  of  nasal  polypus.  In  remc 
it  was  necessary  to  cut  close  to  the  cribriform  plate  of  the  ethmoid  be 
SIS  far  ba^k  as  the  posterior  nares.  A  flap  of  skin  was  transplanted  fi 
forehead,  not  so  much  to  form  a  new  nose  as  to  cover  in  the  cavity  lef 
patient  was  able  to  leave  the  hospital  in  a  few  weeks, 

Coloninar  Papilloma. — I  have  once  met  with  this  form  of  growtl 
nasal  fossae  in  a  lady  past  sixty.  It  grew  from  the  roof  of  the  nasal 
and  formed  a  mass  blocking  the  nostrils  and  projecting  into  eac 
laterally.  Much  relief  was  obtained  for  a  time  by  removing  the  pn 
part  of  the  tumour  by  avulsion  with  polypus-forceps,  but  the  grow 
returned.  A  second  operation  was  performed,  but  death  took  place 
third  day  from  septic  meningitis.     The  post-jnortem  examination  shon 
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biiform  plate  had  been  absorbed  by  the  pressure  of  the  growth  which 
me  directly  in  contact  with  the  dura  mater.  The  cause  of  death  was  a 
rent  in  the  membrane.  The  tumour  was  papillaiy  in  structure,  and 
1  with  non-ciliated  columnar  epithelium.  Sections  of  the  growth  under 
3n)8cope  closely  resembled  those  of  papillary  growths  from  the  rectum. 
bet  produced  by  the  growth  on  the  surrounding  parts  seemed  merely 
alt  of  pressure  and  not  of  infiltration,  consequently  the  growth  may  be 
xi  rather  as  a  papilloma  than  a  columnar  carcinoma. 
Frontal  Sinuses,  though  rarely,  are  occasionally  the  se^t  of  disease. 
M  may  form  here,  with  much  pain  and  expansion,  and  possibly  caries  of 
uterior  wall,  attended  with  the  local  signs  of  inflammation  and  with 
of  concomitant  inflammation  of  the  membranes  of  the  brain.  In  such 
stances  it  may  be  proper  for  the  Surgeon  to  remove  with  a  trephine  the 
r  wall  of  the  sinus,  and  thus  give  exit  to  the  retained  pus.  In  other 
es  the  anterior  wall  of  the  sinus  may  be  necrosed  and  perforated,  the 
«  being  felt  under  a  puffy  tumour  of  the  scalp.  Here  also  the  trephine 
ired.  Distensioii  with  serous  fluid  has  been  described  as  having 
d  in  some  cases.  There  are  a  few  cases,  recorded  in  surgical  writings, 
fpi  springing  from  these  sinuses,  and  finding  their  way  down  into  the 
ter  producing  expansion  of  it  and  much  inconvenience.  Here  likewise, 
jpriety  of  trephining  and  so  extracting  the  morbid  mass  would  have  to 
lidered. 
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chief  diseases  met  with  in  the  cheeks  are,  Naevi  (p.  69),  Atheromatous 
Vol,  I.,  p.  1006),  Subcutaneous  Tuberculous  Abscesses  (Vol.  I.,  p.  1092), 
7  Syphilitic  Sores  (Vol.  I.,  p.  1 128),  Tertiary  Syphilitic  Ulcers  (Vol.  1., 
0,  Lupus  (Vol.  II.,  p.  5),  Squamous  Carcinoma  (Vol.  I.,  p.  10C9),  and 
i  Ulcer  (Vol.  II.,  p.  10).  The  symptoms  and  treatment  of  all  these 
»ns  have  already  been  described.  On  the  inner  surface  of  the  cheek 
s  cysts,  which  can  easily  be  dissected  out  from  the  inside,  are  not  un- 
^n.  Epithelioma  also  is  not  rare.  Malignant  tumours  afl^ecting  the 
thickness  of  the  cheek  can  seldom  be  operated  on  with  any  advantage. 
maj  Fistula. — One  of  the  most  troublesome  surgical  affections 
i  in  the  cheek  is  Salivary  Fistula^  occurring  in  consequence  of  injury, 
\,  or  operation,  by  which  the  parotid  gland  or  duct  has  been  opened,  so 
ftuse  a  trickling  of  saliva  through  the  external  aperture  made  into  it. 
)W  of  saliva  in  these  cases  is  always  to  a  great  extent  and  often  entirely 
ittent,  ceasing  in  the  interval  between  meals,  and  becoming  very  abun- 
nring  mastication. 

Treatment  is  by  no  means  satisfactory,  the  attempt  at  union  of  the 
I  in  the  cheek  being  frustrated  by  the  escape  of  saliva  through  it.  If 
ila  be  very  small  and  recent,  the  electric  cautery  may  be  employed  with 
;  or  the  external  aperture  may  be  touched  from  time  to  time  with  a 
stick  of  nitrate  of  silver.  Should  these  means  fail,  the  fistula  having 
chronic,  operative  measures  will  be  required.  The  closure  of  an  old 
fistala  in  the  cheek  is  a  very  troublesome  matter.  In  these  cases  the 
peara  to  be  obstructed  or  partially  closed  ;  and  it  is  useless  to  attempt 
de  the  opening  in  the  cheek  until  a  proper  aperture  has  been  made 
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of  silver  or  destroyed  with  the  galvanic  cantery,  to  diminiah  the  riak  of 
return.  At  abont  the  end  of  a  foilnight  the  patient  should  be  examined 
again,  m  it  not  iinfret|uently  happens  that  small  polypi,  which  had  been 
prevented  from  desi^ending  into  the  nares  by  the  presence  of  the  larger  onei?» 
now  come  down  and  require  removal.  These  procedarea  miiat  be  had  recourse 
to  from  time  to  time,  uutrl  all  tendency  to  frej^h  formations  of  thi»  kind  has 
ceased*  When  the  polypus  is  very  large  and  han^s  down  into  the  phiurynx 
the  forceps  may  be  gruided  to  its  base  by  the  foretinger  ^f  the  left  baud  parsed 
from  the  month  Ijehind  the  soil  palate* 

Polypi  may  also  be  removed  by  the  (falvank  nraseitr.  To  do  this  tbe  noec 
18  fin!t  rendered  insensible  by  cocaine.  A  B[X'cnlinn  is  then  inserted  and  u 
Rtronjf  light  thrown  up  tire  nostril.  The  loop  nf  wire  is  then  passed  ronnd 
the  polypus  and  tightened  up  on  its  base.  The  current  is  then  turned  on  and 
the  |)edicle  is  rapidly  cut  through  without  pain  or  bleeding*  Large  polypi 
j)aB8ing  down  into  tlie  pharvnx  may  also  U»  I'euioved  by  the  simple  wire- 
rcraseur  or  snare.  The  loop  of  wire  is  passed  through  the  nose  and  expanded 
in  the  throat  by  tlie  finger  passed  into  t!ie  month.  It  is  then  tightened  op 
and  the  pedicle  cut  through.  In  some  instauces  the  polypi  attain  a  {*real 
aize,  producing  absorption  of  the  naaal  hones,  and  of  the  nasal  process  of  the 
superior  maxilla.  In  such  cases  it  may  be  necessary,  in  order  to  extract  them, 
to  slit  up  the  nose^  and  clip  iiway  with  forcep«  the  osseous  surface  from  which 
they  spring. 

Fibrous  Polypus. -Waso-pharyngeal  Fibroma,— The  icnn'^fibrouji 
polvpuB  *'  is  applied  to  a  tihroraa  springing  in  exceedingly  rare  caaes  from  the 
periosteum  of  the  bones  entering  int4>  tlie  walls  of  the  nasal  cavity,  but  more 
comniouly  from  tht*  base  of  the  skull,  especially  from  th«-^  liasilar  proce«  of 
the  occipital  bone  and  the  under  surface  of  the  body  of  the  sphenoid.  Pibroua 
|)olypU8  i8  a  diseai^c  of  early  life,  seldom  ecinuuencing  lief  ore  the  tenth  year  or 
nfter  the  twentieth.  As  the  tumour  increases  in  sise  it  gradually  fins  the 
upper  part  of  the  pharynx,  and  extends  into  the  posterior  part  u^  the  nagnl 
cavity.  It.s  surface  is  lobulated  and  covered  by  mucous  membrane  ;  it  m  firm 
and  resisting  to  the  touch.  In  the  earlier  stage*  it^  fntru  and  sine  esa  bs 
HSfXTtatnedonly  bydigitid  examination  from  tht;  mouth*  the  linger  l>eing  psjued 
up  behind  the  soft  palate.  In  the  later  stages  the  tumour  may  be  seen  from 
the  nostrils^  and  may  api>ear  below  the  soft  palate,  pushing  this  forward  and 
serioasly  interfering  with  dej^lutition  and  finally  with  rei?piration.  These 
tumours  bleed  freely,  and  may  even  be  fatal  direttly  from  Krss  uf  blood. 
MitToscnpic  exumiiuition  shows  that  they  are  comi»o»*.d  of  fibrnus  ti«fiue,  with 
ji  varying  number  of  flattened  or  oat-shaped  cells  betwcxu  the  tibrea,  Tber 
usually  contain  large  tortuous  dilated  vcfisela,  which  form  so  prominent  a 
feature  in  their  structure  that  it  has  Bometimca  been  fuggested  to  term  tbs 
growth  Jlbto-angioma.  When  these  vessels  are  opened  by  ulct*nition»  or  in  an 
i»{)eration  for  removal  of  the  growtii,  they  bleed  excr'e4lingly  fn.*ely,  beili]^ 
unable  to  contract  or  retract  owing  to  the  density  i»f  the  structure  in  which 
they  lie. 

The  frognvai^  is  extremely  unfavourable.  If  left  unrelieved  these  growUis 
usually  cause  death  ftt>oner  or  later  cither  by  ha?nioiThage  or  l»}  in 

•4(irue  ca^cN  by  erosion  uf  the  base  of  the  skull  giving  riae  to  1  _  r*. 

In  some  inslanceg,  however,  they  cease  growing  and  undergo  dunmuiion  in 
me. 
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The  Treatment  consists  in  their  removal  whenever  this  is  possible.  When 
the  tumour  is  pedunculated  it  may  be  possible  to  pass  the  loop  of  a  galvanic 
ecraseur  or  of  a  conmion  wire  ecraseur  round  the  pedicle  from  the  nose.  This 
is,  however,  seldom  practicable.  Electrolysis  is  said  to  have  been  successfully 
used  in  the  destruction  of  these  tumours,  but  its  efficacy  is  Fomewhat  doubtful. 
Wlien  any  cutting  operation  is  adopted  it  is  always  safer,  as  great  haemorrhage 
may  be  expected,  to  do  a  preliminary  tracheotomy  and  to  plug  the  trachea 
with  Trendelenburg's  obturator,  or  to  pass  a  large  sponge  into  the  pharynx, 
otherwise  death  may  be  caused  by  entrance  of  blood  into  the  lungs.  The 
method  generally  recognized  as  being  most  generally  applicable  at  the  present 
day,  is  removal  by  means  of  Paquelin^s  red-hot  knife  ;  but  in  order  to  do  this 
it  is  necessary  to  expose  the  tumour  fully,  and  several  plans  have  been  sug- 
gested of  doing  this,  of  which  the  following  are  the  most  important. 

In  1862  William  Lawrence  exposed  the  nasal  fosssB  for  the  removal  of 
polypi  by  carrying  an  incision  round  the  nose,  commencing  on  one  side  just 
intemal  to  the  lachrymal  sac  and  terminating  at  the  same  point  on  the  other 
side,  passing  below  between  the  alse  nasi  and  the  upper  lip.  The  alse  nasi 
were  then  separated  from  the  bone  and  the  nasal  process  of  the  superior 
maxilla  divided  in  the  incision  with  cutting  forceps.  The  septum  being  then 
divi  led,  the  nose  was  turned  upwards.  The  nasal  cavity  is  thus  very  fully 
exposed  and  the  space  obtained  may  in  some  eases  be  sufficient  for  the 
removal  of  a  naso-pliarjngeal  tumour  of  considerable  size. 

Oilier  recommends  a  somewhat  similar  operation,  but  carries  his  incision  in 
the  opposite  direction,  commencing  at  the  ala  on  one  side,  passing  up  the  side 
of  the  nose  to  the  level  of  the  lower  margin  of  the  orbit,  then  across  the 
l)ridge  and  down  the  opposite  side,  terminating  at  the  ala.  The  nasal  bones 
and  the  nasal  process  of  the  superior  maxilla,  so  far  as  it  is  concerned  in  the 
tumour,  are  then  cut  through  with  a  fine  saw  and  the  nose  turned  downwards, 
by  which  the  upper  part  of  the  nasal  cavity  is  very  fully  exposed.  In  both 
these  methods  the  nose  is  replaced  alter  the  operation  and  ver}'  little  deformity 
results. 

Rouge's  operation  (p.  501)  might  in  some  cases  give  sufficient  access  to  the 
nasal  cavity. 

Maune  of  Avignon  in  1711  attempted  to  reach  these  tumours  from  the 
mouth  by  dividing  the  soft  palate.  Nelaton  extends  the  operation  thus : 
A  transverse  incision  is  first  made  across  the  hard  palate  at  the  level  of  the 
second  bicuspid  teeth  ;  from  the  middle  of  this  a  second  incision  is  carried 
backwards,  dividing  the  soft  structures  of  the  hard  palate  and  the  soft  palate. 
By  means  of  the  periosteal  elevator  and  scissors  the  two  flaps  thus  formed 
are  separated  from  the  bone  and  turned  downwards  and  outwards,  out  of 
the  way.  The  exposed  i)art  of  the  hard  palate  is  then  removed  with  a  chisel 
and  mallet,  and  thus  the  posterior  part  of  the  nasal  cavity  and  the  upper  part 
of  the  phar}'nx  are  brought  very  fully  into  view.  After  the  removal  of  the 
tumour  the  flaps  are  united  by  sutures  as  in  the  operation  for  congenital  cleft 
palate. 

Complete  removal  of  the  superior  maxilla  by  Syme,  Flaubert,  and  others, 
has  been  adopted  as  a  preliminary  step  to  removal  of  the  fibrous  tumour  when 
of  unusual  size.  Langenbeck  and  others  have  performed  partial  excisions  of 
the  upper  jaw,  with  replacement  of  the  bone  after  the  operation.  These  pro- 
ceedings are  more  fully  described  in  Chapter  LVI. 
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All  these  operations  are  more  or  les^  difficult  and  dan*feruus,  and  should  not 

be  undertaken  unless  fche  tumour  threatens  death  from  its  size  or  from  Iosr  of 

blood,  or  sfjowe  evident  signs  of  ac*tivL*  frmwth.    Aecordinic  ti*  Le  Fort,  fibrous 

polv|*i   tend  to  eeaee  p'owin^  with  the  jrrowth  of  the   patient,  and  pttiiial 

L-destruetion  of   the   tumour   hy  cauterization  or   electrolysig  will   somefcimeR 

rmin  i*ed  in  arrestin^^  the  furtlier  process  of  the  irrowth. 

Malignant  Nasal  Tumours. — There  ii^  a  I'etnarkable  connexion  between 
the  i*rdinary  l>t^!u;»n  nana  I  polypus  and  trmiorini  of  n  BavcoinatouB  or  r-arcino- 
mat<ui8  eharactiT,  developing  in  the  na^al  cavity.  I  liave  several  time?*  seen 
in  children  and  younj]^  adults  tumoui's  of  the  above-nientroaed  character 
developing  rapidly  in  the  orbit,  the  sphenoidal  cells,  or  iiehind  the  superior 
maxilla,  after  the  exti-action  of  f>eiiectly  and  anatomically  Iw-ni^n  nas4il  [>ofypi. 
The  cjueiitions  to  be  solved  ai-e  these  : — Are  these  tumours  the  ii?imlt  of  the 
irritation  of  the  operation  of  extnu-tion  ?  or  are  they  the  primary  distjarie 
Llyirifr  concealed  in  tlie  deep  cavities  of  th<'  face,  iht-  benign  nnnal  pulypi  Iteing 
rin  reality  F<condury,  though  more  apparent,  and  cr)n8e<]iient  on  the  imtation 
set  up  l>y  the  j^raver  and  yet  latent  tumour  ?  In  wfmtever  way  future  investi- 
j*Htors  may  answer  this,  tlie  fiict  remains  certain,  that  a  connexion  <locs  exist 
between  the  two  fonns  of  disease. 

Tumours  of  rapid  <,n'owth,  nialiirnaiit    in   their  course  (Hometimes  called 

nialijijnunt  poly  putt),  either  carcinoina  i»r  garci»ma,  occasioually  form  primarily 

in  the  mttJdle  of  the  nasal  cavity  or  about  the  posterior  nares.     They  grow 

rapidly,  with  j?rcat  expansion  fd"  the  Ikuics,  much  discharj^e,  often  extreme 

tensive  jwiin,  an<l  oft<?n  excessive  bffiraorrha^e.     They  atttw^k  children  ami 

L persons  advanced  in  life.     A    tumour  of  this  kind  may  be  developed  in  dif- 

nerent  8ituatit^ns,     Thus,  in  some  ciu>es,  it  extends  into  the  pharynx  behind 

the  soft  palate,  »riviri2  rise  to  a  nam-phnrtfntfml  tumour;  in  others  it  has  a 

tendency   U>  protrude   throu|xh    the   nasal   or   lachrymid  bones,  occasitunn^r 

obstruction  of  the  nostril,  divcriyencc  nnd  protrusion  of  the  eye- ball,  with 

disturbance  of  vision,  and  severe  neuralgic  pains  iu  the  head  and  fac*\  tbrminp 

in  this  case  a  naso-orbital  tumour     If  the  e:rowth  is  a  carcinoma,  the  glands 

under  the  an^le  of  thf  jaw  soon  b<*eorne  cnhir^'ed.     These  growths,  esiiociollj 

when  occurring  in  young  i>eoplo,  speedily  provr  fatal.     Death  nu»y  occur  id 

various  ways,  according  to  the  natuiv  of  the  growth  and  the  direction  of  itij 

L  dcvelnjinient  :  by  haemorrhage  ;  by  the  implication  of  the  brain  ;  by  asphyxia  ; 

for  by  constitntiomil  eacliexy. 

Treatment* — It  is  sehhnn  that  anything  very  effidual  or  |ienniinent  can 

he  ihme  by  u|>eration  ;  and  it  shituld  be  iKinu'  in  mind,  that  some  of  the 

malignant  grosvths  which  jiroject  into  the  nostrils  take  their  origin  from  the 

r  ftlilunoidal  or  etiimoidnl  cells,  or  even  fri*m  within  tlie  crnninni,  and  (hat  tl 

ltia>taf   portion  is   only  the   external    proini»i<>n    of  a  deeply-sea t^nl    tnmotti 

ii^hotdd   the  tumour  be  slow   in   its  growth,  with    an  ali^^^nce  of  «»'i'onciar 

rdcpositfi,  the  Hurgeon  may  endeavour  to  extirp«ite  it  by  laying  open  the  aide' 

of  the  f^%*  freely,  making  an  incision  fronj  the  inner  angle  of  the  eye  down 

tia*  side  of  the  tiosi*,  and  i\\m  across  the  cheek,  disstH^ting  up  tins  triangnlar 

flnp»  cutting  iicn>«s  the  su|KTior  maxilla  alM>Vi/  the  line  of  the  ulveoli.  with  a 

Luarrow-blmicd  s:iw  and  cut  ting- forceps,  and    hen  in  a  simitar  way  into  the 

Rirbit  beyond  and  through  the  Uiisal  bones,  and  the  naaal  process  of  the  sujierior 

maxilla  above  the  tnmonr.  and  thus  extirpating  the  gntwth.     lu  Uiis  ojteratHiti 

then'  is  often  free  blee»ling*  which  may  U*  arreste<i  by  the  wi^tual  cautery. 
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which  has  the  additional  advantage  of  destroying  any  portions  of  the  tumour 
left  behind  in  the  irregular  cavities  of  this  region.  In  other  cases  it  may  be 
possible  to  expose  the  tumour  sufficiently  by  OUier's  or  Lawrence's  operation. 
Whenever  the  upper  part  of  the  pharynx  is  free,  it  should  be  plugg^  before 
commencing  the  operation  by  a  sponge  passed  behind  the  soft  palate  in  the 
way  already  described  (p.  593).  It  must  not  be  r.oo  large,  lest  it  push  the 
soft  palate  forwards  against  the  tongue  and  impede  respiration. 

Ha4M>-Orbital  Tumonrs  commence  in  the  upper  part  of  the  nasal  fossa  or 
in  the  ethmoidal  cells,  perforate  the  thin  inner  wall  of  the  orbit  and  extend 
into  the  interior  of  that  cavity,  displacing  the  eye  forwards,  downwards, 
outwards.  Vision  is  often  but  little,  if  at  all,  disturbed.  The  nostril  on  the 
affected  side  is  blocked  up  by  a  polypoid  growth.  But  the  outline  of  the 
superior  maxilla  and  of  the  hard  palate  is  normal,  no  projection  of  the  bone, 
in  whole  or  in  part,  being  perceptible.  In  fact,  the  disease  and  the  deformity 
produced  by  it  occupies  a  part  of  the  face  which  is  above  a  horizontal  line 
drawn  across  the  cheek  on  a  level  with  the  upper  or  orbital  border  of  the 
superior  maxilla.  The  disease  always  com- 
mences primarily  in  the  nose  or  in  the 
cavities  contiguous  to  it,  and  the  extension 
into  the  orbit  may  not  occur  for  many 
months.  It  occurs  at  all  periods  of  life, 
from  early  childhood  to  commencing  old 
age.  At  first  it  may  present  the  oixlinar}' 
characters  of  a  simple  nasal  polypus.  This 
is  removed,  recurs  rapidly,  is  again  re- 
moved, with  much  haemon*hage,  and  then 
the  orbital  implication  is  developed. 

The  Diagnosis  of  the  naao-orbital  from 
the  naso-pharyngeal  tumour  may  be  made 
by  the  displacement  of  the  eyeball  and 
alisence  of  all  tumour  behind  the  soft 
jmlate  in  the  first  case  ;  whilst,  in  the 
naso-pharyngeal,  the  orbit  is  intact,  the 
upper  part  of  the  pharynx  being  occupied  by  the  gi'owth,  and  the  superior 
maxilla  possibly  pushed  bodily  forwards  or  to  one  side.  In  the  naso-orbital 
tumour,  the  deformity  is  above  the  horizontal  line  of  the  upper  edge  of  the 
H:if)erior  maxilla  ;  in  the  naso-pharyngeal,  it  is  below  this. 

The  nature  of  the  tumour  varies.  It  is  usually  a  large  or  small  spindle- 
celled  sjircoma,  but  it  may  be  a  squamous  carcinoma. 

Trmlmeni, — The  operation  for  the  removal  of  naso-orbital  tumour  may  be 
done  as  follows  :  An  incision  should  be  made  from  the  root  of  the  nose, 
directly  down  along  the  side  and  round  the  ala,  so  as  to  open  the  nasal  cavity. 
The  Sijft  parts  on  the  orbital  side  of  this  cut  are  then  dissected  down  into  the 
orbit.  One  blade  of  a  cutting  forceps  being  passed  into  the  nose,  along  the 
outer  border  of  the  nasal  bone,  the  articulation  between  this  and  the  naaal 
process  of  the  superior  maxilla  is  cut  through.  An  oblique  cut  upwards  should 
then  Ije  made  across  the  nasal  process  of  the  superior  maxilla  deeply  into  the 
orbit,  the  cut  bones  widely  separated,  and  the  nose  turned  completely  over 
to  the  8^>und  side  of  the  face.  The  tumour  at  the  nasal  side  of  the  orbit  may 
now  be  felt,  the  eye  being  held  to  the  outer  side  and  protected  with  a  retractor. 


6oc 


TUMOVHS    OF    THE    NASAL    FOSSAE. 


1 


The  orbital  tumour  may  now  be  enurleated  \\\i\\  the  fingor  and  curved  §cit 
The  nostril  is  Llicn  elcaivd  Ijy  rnean&  of  h  polypiis-fortseps.  Tho  lilccdin"^^  should 
be  arrested  by  plugjiing  ;  and,  after  all  the  niurbid  trj'owth  \\n&  been  fairly 
extirpated,  the  nose  shoidd  l:>e  pushed  buck  aud  nioMldfd  into  abape.  The 
soft  part«  are  then  bront^dit  together  with  a  11- vv  i>oiiit*  of  suture,  :Vb  in  all 
similar  ujKjriitioiift,  the  jNititoriMr  narcs  must  be  phij^^a-d  toppneul  the  bh.Mid 
findinir  itg  way  inUi  the  trachea. 

Ocaisionally  the  disease  hag  extended  into  the  intcgu melius  at  the  inner 
angle  of  the  eye.  Tlien  tlie  oi)eration  becomes  m^ire  eomplicatcHl.  The 
following  eases*  ojiemted  on  by  me  at  Univeiiaity  College  Hospital,  are  good 
illustrations  of  this  oj^enition. 

The  first  case  was  one  of  eareiuonni»  springing  deeply  from  the  ethmoidal 
cells,  pi4ssing  out  through  tlie  hicbrymal  bjne  and  ibe  orbital  plate  of  the 
etlmioid  into  the  orbit,  blocking  up  the  right  nofltril,  and  extending  some  way 
down  the  cheek,  overlying  tl»e  superior  muxilla.  It  was  growing  rapidly  in  a 
woman  14  yearfi  of  age,  and  required  extensive  removal  of  the  bony  structures 
in  the  sittnition  from  which  it  sprang. 

The  next  case  wa»  one  of  a  woman  (14  years  of  age,  in  whom  a  sarcoma 
developed  mth  great  ra|)idity  in  the  situation  of  the  luehrymal  sac,  invadtug 
the  no^e  and  orbit,  and  destroying  the  upi>er  and  inner  |>art  of  the  gnperior 
Uiaxillury  bone.  The  eye  was  pushed  outwanla,  the  eyelids  became  implicate*! 
in  their  misiil  third,  und  nw  ulcerut^Hl  opining  formed  over  tlie  crtitiv  of  the 
tumour.  Its  growth  wtis  attended  by  verysevea^  tensive  pain,  I'be  oi>eration 
t^insinted  in  dissecting  away  the  diset*sed  part  of  the  integument,  including 
the  niisal  thiixl  of  each  eyelid,  then  tnruirrg  down  a  flap  from  the  cheek  and 
rutting  awjiy  witli  forccfis  the  ossi^ous  Htructures.  including  the  inner  jiart  i>r 
the  floor  of  the  orbit,  a  eon^ider^lble  |M>rtion  uf  the  su]»erit»r  nnuilla,  and  part 
of  the  juuHul  l«)jies.  In  ordt*r  tc)  rejiair  the  ga]>  made  by  the  removal  of 
rlisejised  skit)  at  the  si(}e  of  the  nose  and  by  the  removal  of  so  large  a 
|>ortion  of  the  eyelids,  ii  flap  of  integument  waa  diseiH*te<l  off  the  bridge  of  the 
}\om  Hud  draw^u  over  the  ai»crturc,  to  the  edges  of  which  and  t<»  the  eyelida 
it  was  fixed  by  metallic  sutures.  G«t<xI  union  took  place,  and  the  {latient 
mtule  an  ext-ellent  n^overy.  The  immediate  effect  of  the  operation  \n  \n\i\x 
thest*  c*kHi.*g  WHS  til  relieve  the  (mtient  of  the  agonizing  jun'n,  pn.*viotuily 
occasioned  by  the  tension  in  the  l^ones  of  the  fu***?  pr<Hbieed  hy  the  growth  of 
the  tumour* 

liuseh  has  described  a  ca»e,  in  which  the  patient,  a  man  aged  7K,  hail  a 
malignant  tumour  of  tlie  sij&e  of  a  fist,  occupying  the  middle  of  the  fHCi\  The 
symptoms  at  the  comrrteia-ement  were  those  uf  ua^al  p4>ly[vu8.  In  removing  it, 
it  wns  netresisary  to  cut  v\imj  U\  tlie  cribriform  plate  of  the  ethtnoid  lx>ne,  and 
na  far  back  i\»  the  p<i»tcrior  tmrea,  A  flap  of  *kin  was  tnuisplanti'd  from  the 
fon'hcjid,  not  jjo  much  to  form  a  new*  nose  si«  U»  cover  in  the  cavity  left,  Thi* 
patient  was  able  to  leave  the  hc»8pital  in  a  few  weeks. 

Galiimiiar  Fapilloma. — 1  have  once  met  with  this  form  of  grt»wth  in  the 
nasal  fosaa?  iu  a  lady  [nist  sixty.  It  grew  from  the  roof  of  the  mtsal  canty, 
and  formed  n  mass  blocking  the  nostrils  and  projei'tfng  into  each  orbit 
lateiully*  Aluch  relief  was  obtained  for  a  titne  by  removing  the  projectinjr 
part  of  tlie  tumour  by  avulsion  with  polypus-forceps,  but  the  growth  soon 
returned*  A  second  operation  waa  |ier formed^  but  death  took  place  on  the 
third  day  from  Mptic  meningitis*     Tht  /^jsl*mm  ti m  examination  showed  tlmt 
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the  cribriform  plate  had  been  absorbed  by  the  pressure  of  the  growth  which 
had  come  directly  in  contact  with  the  dura  mater.  The  cause  of  death  was  a 
small  rent  in  the  membrane.  The  tumour  was  papillary  in  structure,  and 
covered  with  non-ciliated  columnar  epithelium.  Sections  of  the  growth  under 
the  microscope  closely  resembled  those  of  papillary  growths  from  the  recJtum. 
The  effect  produced  by  the  growth  on  the  surrounding  parts  seemed  merely 
the  result  of  pressure  and  not  of  infiltration,  consequently  the  growth  may  be 
regarded  rather  as  a  papilloma  than  a  columnar  carcinoma. 

The  Frontal  Sinuses,  though  rarely,  are  occasionally  the  se^t  of  disease. 
Abscess  may  form  here,  with  much  pain  and  expansion,  and  possibly  caries  of 
their  anterior  wall,  attended  with  the  local  signs  of  inflammation  and  with 
danger  of  concomitant  inflammation  of  the  membranes  of  the  brain.  In  such 
circumstances  it  may  be  proper  for  the  Surgeon  to  remove  with  a  trephine  the 
anterior  wall  of  the  sinus,  and  thus  g\\^  exit  to  the  retained  pus.  In  other 
instances  the  anterior  wall  of  the  sinus  may  be  necrosed  and  perforated,  the 
aperture  being  felt  under  a  puffy  tumour  of  the  scalp.  Here  also  the  trephine 
is  required.  Distension  with  serous  fluid  has  been  described  as  having 
occurred  in  some  cases.  There  are  a  few  cases,  recorded  in  surgical  writings, 
of  Polypi  springing  from  these  sinuses,  and  finding  their  way  down  into  the 
nose  after  producing  expansion  of  it  and  much  inconvenience.  Here  likewise, 
the  propriety  of  trephining  and  so  extracting  the  morbid  mass  would  have  to 
be  considered. 


DISEASES    OF    THE    OHEEKS. 

The  chief  diseases  met  with  in  the  cheeks  are,  Xaevi  (p.  69),  Atheromatous 
Oysts  (Vol.  I.,  p.  lOOG),  Subcutaneous  Tuberculous  Abscesses  (Vol.  I.,  p.  1092), 
Primary  Syphilitic  Sores  (Vol.  I.,  p.  11:^H),  Tertiary  Syphilitic  Ulcers  (Vol.1., 
p.  1141)),  Lupus  (Vol.  IL,  p.  3),  Squamous  Carcinoma  (Vol.  I.,  p.  10G9),  and 
Rodent  Ulcer  (Vol.  II.,  p.  10).  The  symptoms  and  treatment  of  all  these 
affections  have  already  been  described.  On  the  inner  surface  of  the  cheek 
niucous  cysts,  which  can  easily  be  dissected  out  from  the  inside,  are  not  un- 
common. Epithelioma  also  is  not  rare.  Malignant  tumours  affecting  the 
whole  thickness  of  the  cheek  can  seldom  be  operated  on  with  any  advantage. 

Salivary  Fistula. — One  of  the  most  troublesome  surgical  affections 
situated  in  the  cheek  is  Salivary  Fiatulay  occurring  in  consequence  of  injury, 
abscess,  or  operation,  by  which  the  parotid  gland  or  duct  has  been  opened,  so 
as  to  cause  a  trickling  of  saliva  through  the  external  aperture  made  into  it. 
The  flow  of  saliva  in  these  cases  is  always  to  a  great  extent  and  often  entirely 
intermittent,  ceasing  in  the  interval  between  meals,  and  becoming  very  abun- 
dant during  mastication. 

The  Treatment  is  by  no  means  satisfactory,  the  attempt  at  union  of  the 
opening  in  the  cheek  being  frustrated  by  the  escape  of  saliva  through  it.  If 
the  fistula  he  very  small  and  recent,  the  electric  cautery  may  be  employed  with 
success ;  or  the  external  aperture  may  be  touched  from  time  to  time  with  a 
pointed  stick  of  nitrate  of  silver.  Should  these  means  fail,  the  fistula  having 
become  chronic,  operative  measures  will  be  reijuired.  The  closure  of  an  old 
salivary  fistula  in  the  cheek  is  a  very  troublesome  matter.  In  these  cases  the 
duct  appears  to  be  obstructed  or  partially  closed  ;  and  it  is  useless  to  attempt 
to  occlude  the  opening  in  the  cheek  until  a  pro]jer  aperture  has  been  made 
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into  the  mouth  ;  the  escape  of  a  few  drops  of  saliva  through  the  fistulons 
opening  rendering  the  attempt  to  close  it  completely  nuffatorj,  Thr  plan  of 
treatmeat  which  I  have  found  to  answer  best  is  a  modifieatiou  of  Desault's, 
It  consists  in  passing  a  small  hydrocele  trwhar  into  the  fistula  in  the  cheeky 
poahiDg  this  obliquely  forwards  and  inwards  into  the  month,  as  nearly  as 
possible  in  the  direction  of  the  parotid  du€t»  withdrawinjL'  the  troohHr,  and  then 
passing  a  horsehair  si^ton  thron^h  the  cHimuUv,  r<»  as  to  liring  one  end  out  of 
the  mouth,  and  the  other  through  the  fistula  in  the  cheek.  The  cannula  is 
then  withdrawn,  and  the  eeton  tied  loosely.  It  should  be  left  in  for  about 
three  weeks,  so  as  to  establish  a  sinus  into  the  mouth.  It  is  then  to  lie  cat 
and  withdrawn,  and  the  sinus  in  the  month  kept  patent  by  the  daily  introdiic* 
tion  of  a  probe,  by  leaving  a  small  piece  of  gum  catlu^ter  in  it,  or,  if  it  show 
much  disfjosition  to  close,  by  the  introdnetiiHi  ni"  a  laminaria  tent*  In  this 
way  the  saliva  is  diverted  frtim  the  external  opening  and  made  to  flow  into  the 
month.  The  extenial  aperture  in  the  cheek  may  now  be  eloped  by  touching 
its  edges  with  a  pointed  stiek  of  nitrate  of  silver  or  the  galvanic  cautery  ;  or, 
if  lai^,  they  may  be  pared  and  stitched  together. 


DI6E:A8E8    of    THX    I^IPfi. 

Congenital  Malformation  of  the  I-ipi  is  of  oommott  occnn-ence.  Coft- 
^^milal  vonirdi'tion,  or  even  t-omplett!  closui'e  of  tli*'  orifif^e  uf  the  mouth,  has 
met  with  at  birth  ;  such  a  condition  must  be  remtMiied,  according  to  cir- 
camstances,  by  the  Rkill  of  the  Surgeon.  The  opjXJsite  condition  is  \vU^  ooca^ 
sionally  observed,  the  opening  itf  the  mouth  extending  on  one  side  too  far  into 
the  chet^k,  constituting  the  conditit^u  known  as  Mnrro^^hma,  It  must  be 
remedied  by  a  plastic  operation.  By  far  the  most  common  mulfornitit.ion, 
however,  i^  the  condition  termed  Htttr-lfp,  which  ^vill  he  noticed  it)  dttuil  in 
the  eliapter  on  tfie  Plrtstie  iSurgery  of  the  Face  and  Afoiitb. 

Sy^rtrophy  to  a  ^rcat  extent  occnsionully  occtirs  in  either  nr  m  ooth 
lips.  It  is  especially  common  in  the  upper  lip  in  Bcrofulous  children,  forming 
the  condition  known  as  ** strumous  lip/'  It  is  often  of  an  ccdematouH 
character,  being  kept  up  by  tlie  irritation  of  fissures  »*r  cracks;  if  w>,  thc^* 
mast  be  cured,  when  the  Bi*e  of  the  lip  will  gradually  diminish.  Sometime*, 
however*  it  becomes  j^>ennanent.  continuing  after  the  cnn^  of  the  fissure  ;  in 
these  circumstances  it  may  be  necessary  to  excise  an  elliptical  portion  of  the 
muccjuH  membrane  of  the  lip  in  a  horizontal  direction,  and  then  to  bring  the 
edge**  toL^ether  by  means  of  sutures. 

Xnoeration  is  not  unfrequently  met  with  on  the  prolabium,  freipiently  of  a 
simptc  character,  though  chronif%  It  is  often  dependent  on  a  disordered  state 
of  the  digestive  organs.  It  will  commonly  yield  to  the  application  of  nitrale 
of  silver,  to  jjroper  constitntional  treatment  having  for  if-  Jie  improTC- 

ment  of  the  digestion,  and  in  very  chronic  eases  to  the  a-i  ^moh   of  t( 

preparations  of  arsenic, 

Primaiy  Syphilitie  Sores*  cHninninlcati*d  by  kissing,  arc  by  ir 
uncommon  on  the  lip«»  Their  peculiar  character  has  already  been  d^ 
(Vol  1.,  p.  1128). 

Qysta  and  IfieTi. — The  lipa  may  be  the  seat  of  cy^ta  and  erectile  tnmount, 
requiring  cxtirtNition  by  the  knite  or  ligature.  In  dealing  with  tliese,  th^ 
Sargeon  must  be  guided  by  the  circumstamx'^  of  the  imiividual  caae  ;  but  he 
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should,  if  possible,  avoid  cutting  through  the  whole  thickuess  of  the  lip  ;  and, 
if  compelled  to  do  so,  he  must  act  as  will  be  described  in  speaking  of  cancer 
of  this  region.  (Seep.  605.)  These  growths  most  frequently  occur  on  the 
lower  lip. 

Cysts  are  usually  small  and  transparent,  with  thin  walls,  containing  a  glairy 
straw-coloured  fluid.  These  should  always  be  dissected  out ;  mere  excision  of 
a  portion  of  the  wall  being  followed  by  recurrence  of  the  disease. 

Nctvi  of  the  lip  and  their  treatment  have  already  been  fully  described  (p.  77). 

Warty  Growths  arc  common  on  the  lip,  and  are  apt  after  existing  some 


Fig. 


t>7J.— Extendi v«'  Warty  Epitlieliunia 
of  the  Up. 


Fig.  673.— Lines  of  Incision  for  Removing 
V-sliaped  Piece  of  Lip. 


time  to  become  carcinomatous.  Sometimes  crusts  of  epithelium,  forming 
horn-like  projections*,  are  developed  on  the  surface.  They  are  best  treated  by 
early  removal,  no  local  application  being  of  much  use,  and  the  danger  of  their 
becoming  malignant  being  very  considerable. 

Bquamons  Carcinoma. — The  structure  of  epithelioma  has  been  so  fuUy 
d^scrilxjd  in  Vol.  I.,  p.  \i)i\\\  that  it  need  not  detain  us  here. 

Epithelioma  of  the  lip  commences  either  as  a  warty  growth,  which  gradually 


Fi^'.  ti74.     Kpitli»'lir)ina  of  I/«m«T  Lij* : 
Lin^.s  of  InciHioii. 


Fig.  675.— Lip  afti^r  reinowl  of 
Bpitlielioiua. 


ulcerates,  or  as  an  indurated  crack  or  fissure,  the  edges  of  which  have  a  ten- 
dency to  spread.  The  submaxillary  lymphatic  glands  tend  to  become  early 
involved  ;  and  the  disease,  if  unrelieved  by  operation,  will  eventually  prove 
fatal  by  the  pain,  exhaustion,  and  constitutional  irritation  thus  induced.  The 
disease  almost  invariably  occni-s  in  men,  and  in  the  lower  lip  ;  I  have  never 
met  with  a  case  affecting  the  lower  lip  of  a  woman.  It  is  met  with  after 
the    middle    period  of  life.     Of    twenty   consecutive    cases    in    which   I 
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operated,  otid  of  which  I  have  ootes,  thirteen  were  above  sixLj,  and  six  between 
ftfty  and  sixty  years  of  age :  in  one  case  uiily  did  the  dim-ase  occur  under 
thirty.  This  disease  is  at  first  entirely  local,  ofteti  being  itidiicetl  by  some 
irritation»  as  by  a  rugjjfed  bnikeu  tooth,  or  by  smoking  a  clay-pipe;  and  when 
completely  removed  it  does  not,  1  believe,  very  commonly  recnr.  At  leasts  of 
the  very  many  patients  that  have  )>een  operated  upon  at  the  University 
College  Hospital,  I  have  kuuwu  hut  few  to  return  with  a  recurrence  of  the 
disease  ;  I  cannot,  therefore,  but  come  to  the  conclusion  that  the  o[>eration 
for  epifchehoma  of  the  lower  lip  frequently  rids  the  patient  jiierraanently  of 
his  disease. 

When  return  does  take  place,  it  is  not  always  in  the  cicatrix  or  in  the 
adjacent  glands.  I  have  seen  recurrence  at  the  angle  of  the  mouth  and  inside 
the  cheek  of  the  side  opposite  to  that  on  which  the  primary  disease  had  declared 
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Uiies  uf  lodJiioiu 


itself  and  been  remo%*ed,  and  this  not  till  three  or  four  years  after  the  operaticmT' 
In  these  oases  the  tumour  was  probably  a  fresh  primary  »,'rowth. 

When  the  glands  are  enlarged^  the  advisability  of  ojterating  will  depend 
upon  the  extent  of  the  glandular  implication.  It  must  bi*  reniend)cred  ibit 
the  internal  organs  arc  aflct'ted  in  epitheliuma  only  in  exceptional  i.^aaea^  sad 
thus  we  may  hope  occasionally  to  cure  the  jmtient  perninuently  even  aftn- 
implication  of  th*^  lymphatic  glands.  If  merely  the  submaxilbry  lymphatic 
glands  are  enlarged,  they  shouM  be  fully  exposed  by  a  curved  iDcision  oarHrd 
from  near  the  symphysis  to  the  level  of  the  hyoid  Ix^ne  and  bm*k  to  the  edpf 
of  the  stenici-mas^Urid.  The  fucial  artery  and  vein  will  pntbably  Ik^  diridiodt* 
and  s*>metime8  it  is  necessary  tt*  n*raove  the  Fubmnxillitry  glau<l  which  may  be 
implicated  by  cxten«i*m  fn.>ni  the  ncighlwurinfj  lympfjatic  glands,  A  gland 
most  also  be  sought  for  between  the  genio-hyoid  muscles  If  enlarged  glands 
uan  be  felt  beneath  the  Htemo- mastoid,  it  la  rarely  wise  Co  operate,  aa  these  can 
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seldom  be  safely  removed  owing  to  their  adhesion  to  the  carotid  sheath.  If 
the  glands  are  extensively  adherent  to  the  skin,  no  operation  should  be 
attempted. 

Operation. — When  once  the  true  nature  of  the  disease  has  been  ascer- 
tained, the  operation  should  be  performed  without  delay  ;  but  before  it  is  done 
it  is  well  that  any  very  prominent  or  broken  tooth*  should  be  removed,  and 
the  tartar  cleaned  away  from  the  incisors.  The  operation  requires  to  be  some- 
what mocfified,  according  to  the  situation  and  extent  of  the  affection  (Fig.  674). 
If  this  be  tolerably  limited,  a  V"Shaped  cut,  extending  widely  round  it,  and 
carried  sutficiently  low  to  include  any  indurated  prolongation  in  the  lymphatics, 
should  be  made  :  the  edges  of  the  cut  should  then  be  brought  together  by 
two  hai*e-lip  pins  with  a  twisted  suture,  as  in  the  case  of  a  simple  hare-lip, 
or  with  silver-wire  sutures.  When  the  disease  occupies  a  considerable  longi- 
tudinal extent,  but  does  not  dip  down  very  deeply,  a  slice  of  the  lip  should  be 
shaved  off,  including  the  whole  of  the  morbid  structure  ;  and  it  is  often 
surprising,  in  these  circumstances,  to  observe  how  the  tissues  of.  the  lip  will 
speedily  rise  to  their  natural  level,  no  material  deformity  being  left  (Pig.  675). 
In  some  cases  the  disease  occupies  a  square  surface,  and  then  it  is  necessary 
to  excise  a  portion  of  the  lip  ;  when  this  is  done  a  considerable  gap  is  left, 
requiring  to  be  filled  by  some  plastic  operation  of  the  kind  that  will  be  con- 
sidered in  a  subsequent  chapter,  which  may  be  most  conveniently  done  at  the 
time  when  the  excision  is  performed.  When  the  disease  occurs  at  the  angle  of 
the  mouth,  it  assumes  a  mure  intractable  character  than  when  affecting  the  free 
part  of  the  lip.  Tiie  same  operation — that  of  free  excision — may  be  applied  to 
it  here  as  in  the  former  case  ;  but  with  less  prospect  of  success.  Should  the 
disease  be  as  extensive  as  in  Fig.  676,  the  lines  of  incision  must  be  so  planned 
as  completely  to  surround  and  to  isolate  it. 

C.  Heath  has  very  successfully  extended  this  operation  to  cases  in  which 
the  cancer  of  the  lip  had  invaded  the  gum,  and  had  involved  the  lower  jaw, 
by  removing  a  portion  of  the  implicated  bone,  together  with  the  disease  in 
the  soft  parts.  Fig.  iul  gives  a  good  idea  of  the  cases  to  which  this  operation 
is  applicable. 

DISSASSS    OF    THK    PAROTID    QLAND. 

Mnrnps  or  Parotitis  is  an  acute  specific  disease,  the  local  manifestation 
of  which  is  inflammation  of  the  parotid  and  sometimes  of  the  other  salivary 
glands.  It  ia  common  in  children,  though  it  not  unfrequently  occurs  in 
adults.  It  is  hijrhly  infectioup,  and  frequently  epidemic  ;  and,  as  in  the  other 
acute  specific  diseases,  one  attack  generally  protects  the  patient  from  the 
disease  for  the  rest  of  his  life.  It  has  an  incubative  period  of  from  two  weeks 
to  twenty-two  days,  hut  three  weeks  is  the  most  common  time.  It  commences 
usually  with  some  febrile  disturbance  and  malaise  lasting  about  twenty-four 
hours,  but  this  may  be  wanting.  At  the  end  of  that  time  one  parotid  gland 
becomes  swollen  and  painful ;  the  swelling  continues  to  increase  till  about 
the  fourth  day,  at  which  time  it  reaches  from  the  zygoma  to  the  angle  of 
the  jaw.  The  swollen  socia  parotidis  can  usually  be  clearly  felt  over  the 
masseter  and  forms  a  valuable  diagnostic  sign,  distinguishing  parotitis  from 
inflammation  of  the  lymphatic  glands  behind  the  jaw.  When  the  swelling  is 
at  its  height,  mastication  is  extremely  painful.  There  is  usually  elevation  of 
temperature,  reaching  102^  F.  or  lO.S"^  F.    When  one  gland  begins  to  subside 
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that  on  tbe  opposite  side  uguully  begins  to  swell  and  runs  the  game  coi 
but  occafiionfllly  both  glands  swell  aimultaneoiialy.  Supporation  nirely,  if 
ever,  takes  place,  unless  it  be  in  the  lymphatio  glands  of  the  nei^hbourh<>o«L 
As  the  parotid  affection  subsides,  but  tiumettnieR  simulmneuusly  with  it, 
inflanmiation  of  the  testjclo  in  the  male,  or  of  the  ovary  in  the  female,  may 
take  place.  Inflammation  of  the  breast  and  labia  has  also  been  described. 
These  so-called  metastAsea  are  very  rare  in  chihlreu.  The  orclutis  U 
frequently  followed  by  partial  or  complete  atrophy  of  the  testicle  ;  but 
fortunately,  m  the  disease  scarcely  ever  affects  both  sides,  sterility  rarely 
results.  InHiiramation  of  the  membnines  of  the  brain  has  been  said  to  have 
been  met  with  as  a  complication  of  mumps» 

The  I'rmimmt  of  this  affection  is  simple.  If  it  be  severe,  the  application 
of  hot  fomentations  and  the  administration  of  salines,  and,  when  the  affection 
is  on  the  declini',  frictions  with  camphorated  oil,  will  hasten  its  resolution. 
The  orcliitis  miij^t  be  tn/attd  with  hot  foaientiitiona,  belhidoiina  and  rest. 

Parotitis  after  injury  or  Bisease  of  tk«  Abdomen  or  FelTis* — 
Inflammation  of  the  parotid  ^laud,  frequently  terminating  in  suppuration,  has 
long  been  known  to  be  a  not  uncommon  com  pi  i  eat  ion  of  injuries  of  the 
abdomen  and  pelvis,  and  has  usually  been  re^rarded  as  pvjcmic,  Stephen  E^agtrt 
h.iB,  however,  shown,  by  a  careful  analysis  of  I»>l  such  ensc's,  that  thi^  <.xp)ana* 
tion  is  not  altogether  satisfactory.  Of  the  H)l  case^,  10  followt'd  injuries  or 
diaeaies  of  the  urinary  tract ;  18  injuries  or  d leases  of  the  uHinentary  canal ; 
23)  injuries  or  inflammation  of  the  abdominal  wall,  peritoneum  and  pelvic 
cellular  tissue;  and  TM)  injuries,  diseases  or  opemtious  on  the  p:enerative 
orjifans  ;  27  of  these  being  operations  on  the  ovary.  After  a  very  prolonged 
st^arch  8.  Paget  succeeded  in  finding  only  18  cfisi»s  of  secondary  parotitis 
arising  from  operation  or  injuries  of  other  parts  of  the  Ixxly,  and  in  all  of 
these  it  merely  formed  a  part  of  general  pyiBmia.  In  the  hi>ttorica  of  the 
101  cases  the  presence  of  septictemia  or  pya?mia  is  mentioned  in  only  15,  and 
in  7  only  of  tiie  fatal  cases  were  secondary  centres  of  suppuration  found  elsr- 
where.  The  iiiUunjmation  of  the  parotid  commences  at  very  varying  |M.*rirM]s 
after  the  operation  or  injury  of  which  it  formed  a  complication.  In  78  ca«€« 
in  which  the  fact  was  definitely  recorded  sup|turation  mx'urred  in  45,  the 
remainder  undergoing  resohition.  As  a  rule  the  [wirotitis  was  not  accompanied 
by  very  severe  fever,  and  rigors  were  very  rare*  Of  the  lul,  87  died,  IH  ftt^m 
scptittagrniu  or  pytcmia  and  the  rest  from  various  cnuses  not  directly  coiia€H,*tt»d 
with  the  partjtitis.  The  treatment  in  mild  cases  consists  in  the  external 
application  of  iielladonna  and  hot  fomentations.  If  sup|vuration  thrcitent^ii 
shonid  be  anticipated  by  a  fre«e  incision  into  the  gland.  The  exptanation  of 
tliis  curious  a»socuitii)ii  <»f  parotitii*  with  injuries  of  the  abdomen  and  ^\\m 
cannot  be  given  in  the  prrs<*tit  state  c>f  «»ur  knowledge*. 

Tnmotira.— Tumours  of  the  paroti<i  glatid  itsi.df  ati'  not  so  fret|uefit  as 
thu8<^  situated  upon  it  or  in  its  vicinity.  The  tumours  met  with  in  tbit 
regfion  may  Ik*  simple  or  malignant.  The  aimpto  tumoun!  most  freqn^oHf 
present  a  i^Kt^uliar  ^tnieture  rarely  met  with  in  any  otht-r  fjart  of  the  liody. 
They  <V^>nsi8t  of  mixed  cwrtilage,  tibrtms  tissue,  myxomatous  tissue,  and  glan- 
dular tissue,  im|n*rfe<'lly  re^^^mbling  that  of  a  racemu^  gland.  When  small  tiiey 
are  firm,  and  somewhat  elastic  to  the  feel,  smooth  or  slightly  lobutatcd  on  Uift 
Horfaoe,  and  frcisly  movable  on  the  j>arts  liemratlL  As  they  ineroaae  in  01x0 
iliietiiating  areas  U^come  pciccptibkv  olWn  pn'jecting  above  the  rest  of  ih« 
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growth,  Th^e  may  be  actuftl  cysts  coutainiTig  a  sjlairy  tlmd  formed  by 
mucons  softeniug  of  the  cartilftge,  or  they  may  be  due  to  the  presence  of  u 
mass  of  gelatinous  tissue,  prescating:  under  the  microscope  the  typical 
branched  t^ells  and  mucous  iuterctlliilar  substance  of  a  myxoma.  These 
tumonis  grow  slowly,  often  taking  njany  years  to  reach  tlie  size  of  a  walnut, 
but  at  any  time  they  may  take  on  active  p:rowth  and  I'eiujh  a  large  sisw?  in  a 
€3om|mratively  short  time,  UTomin^  even  as  largo  as  a  cocoa-nnt.  The  skin 
covering  thenj  becomes  thin  but  not  adherent,  and  not  nnfreqnently  a  network 
of  veins  covers  the  mass.  The  simple  tumours  being  distinctly  eucapsuled 
very  rarely  send  any  deep  pr< elongations  behind  the  jaw  or  come  into  relation 
with  the  large  blood-vessels.  The  facial  nerve  may  be  adherent  to  the  under 
surface,  but  is  seldom  implicated  in  such  a  way  as  to  cause  paralysis.  Besides 
the  ordinary  "parotid  tumour"  puR^  cartilaginous  growths  are  not  uncommon. 


Fig.  tfTO.—SJinitl*  '*  PftTtfUd  Tiiiiiour'* :  Back  Vl#w 


and  more  ran^Iy  pure  Hi>romar,a  aud  myxomata  ai'e  met  with.  Cysts^  except 
«s  jie'MXidary  n»rmHtifins  in  <ir»Hd  runintirs,  arc  very  rare, 

Kaligiiaiit  Tumours  of  th<'  parotid  are  of  moderately  frequent  occurrenoe, 
Tb«y  are  most  commonly  soft  ghxndular  caiTinomata  (encephaloid).  but 
noifrhns  hns  been  met  with  in  this  situation.  They  originate  iu  the  gland 
ttwslf  and  not  in  the  strocttjres  superficial  to  it,  aa  is  the  case  with  the  liinple 
gri:»wths.  Tliey  present  the  ordinary  rapid  growth  «>f  «uuh  tumours  ;  they  are 
from  the  firdt  fixed  and  deeply  seated,  and  early  implicate  the  skin. 

Spindle-celled  and  round-eelled  Harcomata  ar»^  occasionHlly  met  with  in  this 
iTgiou  springing  from  the  bones  or  fascial.  They  grow  rapidly  and  implicate 
th«  Burrfmnding  fwtrt*?.  They  frequently  send  pmlongatitms  under  the  ramus 
of  the  jaw  and  occupy  the  whole  ttf  the  space  lauwei^in  its  angle  and  the 
mastoid  pnKiess.  They  nvr  often  lirmfy  lK;und  il(»wn  k*neath  the  fascia  cover- 
ing the  parotid  and  Hurround  the  large  vessels  at  an  early  ^K?riod  of  their 
growth*  As  they  incrc^i^e  in  size  they  implicate  the  styloid  process  and  its 
loiiactea  and  come  into  relation  with  the  internal  carotid  and  the  internal 
jugnliir  vein^  and  may  at  last  press  upon  the  plamnx  and  project  into  the 


6oS 


DISEASES    OF    THE    PAHOTIB    GLAND. 


fauces,  as  was  tbe  case-  with  Uie  |>aticnt  from  whom  the  auiiexcd  out  (Fig.  6d0) 
was  token.  The  fftcial  nerve  i«,  nf  conrse,  surnniDded  by  the  ^row  th  and  is 
frp<|lieiitly  paralysed,  a  condition*  a 6  before  st^iteil,  rarely  met  with  as  a  coaae* 
t|Uence  of  a  simple  tumour.  If  tliese  tomours  am  too  deeply  seated  to  be 
removed  the  patient  eventually  dies,  UHiially  in  congetpieiice  nf  disturbance  nf 
th(?  Cerebral  circulation,  or  of  compression  of  tlie  pharynx  and  larynx  ;  or  the 
skin  may  at  last  become  adherent  and  ^'ive  way,  j»rofu9e  haemorrhage  iifter- 
wards  taking  place  from  the  ulcerating  tumour. 

Dia^oaiB.— It  ib  of  g^reat  importanee  to  ef!H*t  the  diagnosis  between 
the  non-malignant  and  the  nmli^nnnt  tumour?  in  the  |mrotid  region.  In 
the  mtifiU  tumours  theR*  ig  always  nnd>ility  t  and,  although  the  attachment 
may  be  deep,  the  skin  is  nc»t  involved  to  any  extent.  The  cmtline  of  the  mam 
is  usually  we!l  defined  and  8om«*what  lobiilated.  The  j)rogres8  of  the  growth 
is  very  slow,  often  occupying  mMuy  yeare  l^efore  it  atUiins  any  considerable 
bulk,  as  iu  the  annexed  cut«*  (Figp.  fJ7s*  <;7'.*  k  representing  a  tumour  of  flixteen 

yeara'  standing  \>'hich  I  excised.  In  the 
tmtliffftant  grouihs  there  is  less  mobility^ 
and  the  ma^s  may  be  solidly  tixe^i  ;  its 
outline  is  ilklefineil,  tlie  skin  soon  nssumeii 
a  reddish  ]»uriile  crdour.  is  brawny,  and 
presentii  the  usual  chanieters  indicative  of 
a  J^ubjacent  malignant  grtjwth.  Soft 
carciuomata  grow  with  considerable  ra- 
pidity, feel  soft  and  pulpy*  and  are 
ruunded  and  ill -de  fined  in  their  outline. 
especially  under  the  ear  and  by  the  ruma< 
of  the  jaw.  Paralysis  of  the  facial  nerve 
early  in  the  disease  is  indicative  of  a  direp- 
seated  maUgnant  growth,  but  the  absence 
f>r  thi^  symjjrora  is  no  pnwd'  that  the 
tumour  is  simple. 

The  lynij^hatic  gland,  which  Hes  ju!*t  in 
front  of  the  neck  of  the  h>wer  jaw 
und  those  sitf>erficia)  Ui  the  parotid,  when  chronically  enlargml,  may  often 
closely  re^iemble  a  simple  parotid  ainionr.  Their  mobility  fs  usually  lt«8  than 
that  of  the  simple  pan>lid  tnmtmr,  tiny  an-  s^ligbtly  tender  when  prened 
upon,  and  it  is  very  seldom  that  a  single  gland  is  attect^^d.  It  may,  how- 
ever, ln'  im [possible  to  make  a  certain  diagnosis  till  the  tumour  ia  i^moveil. 

Treatments — In  the  treatment  of  these  tumours,  extirpation  ia  nei^eflsarilj 
the  only  t^ourae  that  <*an  Ik?  adtjptiHl  :  and  this  should  certainly  not  be 
attempt<*d  if  the  diw^ase  lie  malignant  unh'ss  at  a  very  I'arly  stage  ;  for,  aa  It 
would  be  impossible  to  ivmovr  the  dcejier  nttaehmcnt**  i»r  thr  growth  it  wonld 
sj>ee<lily  return.  Even  if  the  tumour  W  simple,  care  must  be  taken  that 
every  lolmie  and  prolougatiou  be  extirpated :  for*  if  any  lie  left,  however 
small,  it  will  bc*come  the  nucleus  of  a  new  growth.  In  nuuoving  tuinoun 
in  this  situation,  the  ttufierfieial  inrisiou!^  ^tliould  lie  fre«.%  so  that  the  whole 
mass  may  tve  fairly  ex[vosi^d.  It  is  not  wist*  to  removi?  intrgumenr,  however 
redundant  thi?  may  appear  tt>  be,  unless  it  has  undergone  inrorponttion  witlt 
the  tniciour»  or  change  of  structure  ;  and  even  then  as  little  as  |K>8sible  ahonld 
be  taken   awm.     The   fibrous  investments  of  the   tumuur  must    he   fiiiriy 
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opened,  and  the  edge  of  the  knife  must  then  be  directed  against  it,  and  the 
dissection  carried  on  from  below  upwards,  or  from  behind  forwards,  so  that 
one  division  of  the  blood-vessels  supplying  it  may  be  sufficient  After  the 
tumour  has  been  well  loosened  by  the  division  of  investing  fascisd  and 
structures  (and  it  is  surprising  how  movable  it  often  becomes  after  this 
has  been  done,  though  it  may  previously  have  appeared  to  be  incorporated 
somewhat  solidly  with  the  subjacent  tissues)  it  should  be  taken  hold  of 
with  the  hand  or  a  large  double  hook,  and  drawn  well  forwards  whilst  the 
deep  dissection  is  being  carried  on.  In  prosecuting  this,  the  Surgeon  must 
guard  against  wounding  the  temporo-maxillary  vein,  the  external  carotid 
artery  and  the  facial  nerve,  which  are  especially  exposed  to  injury.  In  some 
cases  the  division  of  these  cannot  be  avoided,  as  they  are  incorporated.  Hsb- 
morrhage  from  the  divided  vein  or  artery  will,  however,  be  easily  arrested 
by  ligature.  In  most  instances,  however,  by  keeping  the  edge  of  the  knife 
carefully  against  the  tumour,  and  by  drawing  it  well  forward,  so  as  to  loosen 
it  in  its  areolar  bed,  removal  of  the  morbid  mass  may  be  eflfected  without  the 
division  of  any  important  vessel  or  nerve.  It  is  of  more  consequence  to  avoid 
a  wound  of  the  facial  nerve  and  its  chief  branches  than  even  of  the  vein 
or  artery  ;  as  incurable  paralysis  of  the  face  would  result  from  such  an  in- 
jury. Division  of  the  nerve  is  best  avoided  by  dissecting  out  the  tumour 
by  incisions  parallel  to  its  main  trunk  and  chief  branches,  and  especially  by 
drawing  the  mass  well  forward,  and  directing  the  knife  towards  it. 

In  attempting  the  removal  of  a  malignant  tumour  it  must  be  remembered 
that  the  styloid  process  marks  the  limit  beyond  which  no  operative  procedure 
can  safely  be  carried.  The  vessels  superficial  to  this  are  easily  secured  if 
divided.  If,  therefore,  the  tumour  extend  beyond  the  styloid  process  the 
operation  must  be  abandoned. 

If  the  tumour  have  been  allowed  to  attain  an  enormous  size,  with  large 
lobes  lying  behind  and  under  the  ramus  of  the  jaw,  in  close  relation  with  the 
pharynx,  the  internal  carotid,  and  jugular  vein,  it  will  not  be  prudent  to 
attempt  its  removal. 

Exoiaioii  of  the  Parotid  Gland  itself  is  occasionally  spoken  of,  but  is 
very  rarely  done.  I  believe  that  in  most  cases  in  which  it  is  stated  that 
complete  removal  of  this  gland  has  been  accomplished,  tumours  overlying  and 
compressing  it  have  been  mistaken  for  it.  Godlee,  in  one  case  in  University 
College  Hospital,  completely  removed  the  gland  for  an  infiltrating  growth. 
The  operation  was  tedious  and  difficult,  and  the  facial  nerve  and  carotid 
artery  were  necessarily  di\nded.  The  wound  healed  well,  but  the  growth 
returned  and  ultimately  proved  fatal.  Thompson  of  Rome  has  also  removed 
the  entire  gland  in  one  case. 

DISEABBS    OF    TKB    NEOK. 

Ckmgenital  FistnlsB  in  the  Veok  are  of  rare  occurrence.  They  are  most 
common  at  the  side  of  the  neck  but  may  be  met  with  in  the  middle  line. 
Those  which  are  placed  laterally  arise  from  imperfect  closure  of  one  of  the 
branchial  clefts,  and  are  called  Branchial  Fisinhz  (see  Fig.  355,  Vol.  I.  p.  1012). 
Of  the  three  cervical  branchial  clefts  the  lowest  most  commonly  remains  as 
a  fistula,  which  opens  in  the  skin  near  the  sternal  origin  of  the  stemo* 
mastoid.     It  is  lined  with  mucous  membrane  and  discharges  a  small  quantity 
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of  mncotis  fluid,    A  fine  probe  can  usoallr  be  passed  a  cousiderttble  disti 
upwards  towards  the  hyoid  bone,  and,  in  rare  cases*  can  be  made  to  enter 
pharynx.     Sometimes  the  external  orifice  is  marked  by  a  '* cervical  aoricle 
which  consiats  of  a  small   prominence  of  skin  containm|(  cartitasre  in 
oeiitrt\     As  these  fistiihe  canse  n<*  incoiiveaiiMiee  they  are  bettor  lefl  aloue  as 
it  is  usually  impossible  to  close  the  whole  tnick  ;  oblitenition  of  the  orilice 
would  probably  he  followed  by  the  diiatatif^n  of  the  remainder  into  a  cyst. 

Median  an '  ual  fm  t  u  hv  are  very  rare,  T  he  i  r  mod  e  of  o  ri  g  i  n  pro  ba  b ly  di  fiers. 
but  the  two  structni'es  in  connexion  with  which  they  appear  to  arise  are  the 
**  sinus  precervicalis/'  a  blind  recess  from  the  frorit  of  the  pharynx  connected 
with  the  development  of  the  thmius  <i:land,  and  the  '' thyreo-j^^lossal  duct'* 
tir*' canal  of  His''  wliich  leads  downwards  from  the  forciinen  ct^cum  of  the 
tongue  behind  the  hyoid  bone  and  is  concerned  with  the  development  of  the 
thyroid  body*  These  fistulas  are  not  neoessariiy  present  at  birth  but  rosy 
arise  secondarily  as  the  result  of  suppui-atiou  around  the  blind  extremity  of 
the  nnobliterated  duct.  In  several  cases  the  li*wt'r  part  of  a  pei-sistent  thyr^o* 
hyoid  duct  has  Iteen  dissected  u]i  to  the  hyoid  bi>ne  and  the  part  above  this 
destroyed  with  the  i^id van o -cautery. 

Cystic  TnmoTirs  in  the  Keck. — Six  varieties  of  cyst*  Jtre  met  with  to  tlw? 

neck:  1,  the  ctmi^enitfll  multilocular  cysts  or 
cystic  liytjroma :  "1^  unilocular  serous  cysts  or 
hydrocele  of  the  neck  :  5J,  hluod-cysts  :  4, 
dennoid  cysts  ;  '»,  bursal  cysts :  and  »;,  true 
hydatid  cysts. 

1 .  The  Congsnital  Mtdtilocnlar  Cysttf  or 
Cystic  Hygromsta  an-  often  situated  in  th« 
middle  line  in  the  ^subcutaneous  tissue  in  front 
of  the  trachea,  whi-re  they  may  attain  a  good 
size.  Their  supposed  origin  and  their  structun; 
have  already  been  described  (Vol,  I„  p.  Uyt^Xu 
If  not  too  larjre  or  too  deeply  att^'bcd  thoy 
may  be  remnvrd. 

In  many  cases^  however,  no  operative  inber* 
ference  is  jxissible,  as  in  tlie  case  rejireHouted  in 
Fig.  k\H\,  but  not  uncommouly  tlut  tutnotir 
gradually  diminishes  in  sis&e,  sometimes  after  repeated  attncks  of  inthunmation, 
2.  The  UnilcciilAr  Bsroms  Cyst  or  Hydrocele  of  the  ISTeck  is  of  soine- 
what  donlilful  origiti,  but  it  is  ustmlly  supposed  to  iwm-  in  a  spaiv  left  by  tbe 
imperfect  closure  of  a  brunch iai  cleft.  These  tumours  were  accurately 
descril>ed  by  Mannoir  and  H.  Phillips.  They  may  be  congenital,  but  more 
Ciunroonly  appear  in  children  or  in  early  adidt  life*  The  cyst  is  usiudly  situated 
in  the  ptjsierior  inferior  triangle,  hm  has  »ls<i  Ijitu  luet  with  in  fi*ont  of  the 
fitemo-mastoid  between  that  nnisele  and  the  jau\  fonniriju  a  rounded  tumour, 
smooth,  ten8f%aTHl  clasiit%  and  filli.nl  with  a  yellow  or  ch*:KMlate-coloured  serous 
fluid.  It  may  attain  so  large  a  ^h^  as  to  interfere  with  deglutition  snd 
respiration.  The  largest  I  have  seen  was  of  the  sijte  nf  an  orange.  The  skin 
cx)wring  this  tumour  is  n<a  discoloured,  and  is  in  some  t»a§es  of  naiursl  tluek- 
ness,  in  others  thin  and  exj^mded,  »o  a^  to  give  a  bimider-like  appeanaos  10 
the  growth. 

Tli*'  Titnbiu'iii  of  this  tumour  ronsii-tH  In  i.Mp^iint/,  \\]\v\\  complete  cotbnw 
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of  the  cyst  takes  place  :  it  however  soon  fills  again.  A  permanent  cure  may 
be  effected  by  injection  with  iodine,  or  by  opening  the  cyst,  sponging  it  out 
with  chloride  of  zinc  (gr.  xl  to  3j),  attaching  the  wall  to  the  skin  by  sutured 
and  inserting  a  drainage-tube.  It  is  usually  impossible  to  dissect  the  cyst  out 
owing  to  the  depth  of  its  attachments  and  the  thinness  of  its  wall. 

3.  Blood-Cyst  or  HsBmatocele  of  the  Veck. — This  may  be  merely 
one  of  the  cysts  just  described  into  which  hiemorrhage  has  accidentally  taken 
place.  The  true  blood-cysts,  however,  are  much  more  serious :  when  punc- 
tured true  blood  escapes,  sometimes  almost  arterial  in  tint,  and  even  if  the 
cyst  be  emptied  it  speedily  fills  again.  They  have  been  met  with  in  close  con- 
nexion with  the  great  vessels  of  the  neck.  Their  origin  is  not  certainly 
known,  but  some  have  supposed  them  to  originate  from  a  cyst-like  dilatation 
of  one  of  the  large  veins  of  the  neck.  In  others  no  communication  has  been 
found  with  any  large  vessels,  but  the  lining  membrane  was  highly  vasctflar* 
The  Treatment  consists  in  puncturing  the  cyst  with  a  fine  trochar  and  in- 
jecting iodine  or  perchloride  of  iron.  If  the  cyst  could  be  partially  emptied 
by  pressure,  showing  communication  with  a  large  vein,  this  would  evidently 
not  be  justifiable.  Gay  successfully  dissected  one  out,  which,  lay  in  close 
contact  with  the  carotid  sheath. 

4.  Dermoid  Cysts  are  rare  in  the  neck.  That  variety  which  is  occa- 
sionally met  with  in  the  middle  line  pushing  upwards  beneath  the  tongue,  will 
be  considered  later  (p.  701).  The  other  position  in  the  neck  in  which  these 
cysts  occur  is  the  anterior  border  of  the  sterno-mastoid.  They  are  then 
situated  deeply  beneath  the  cervical  fascia,  and  probably  owe  their  origin  to 
distension  of  an  unobliterated  portion  of  one  of  the  branchial  clefts  with 
the  position  of  which  they  correspond  (see  Vol.  I.,  p.  1014).  A  dermoid  cyst 
apparently  connected  with  the  second  branchial  cleft,  was  recently  removed 
by  (lodlee  in  University  College  Hospital.  The  patient,  a  woman  aged 
twenty-six,  had  noticed  a  swelling  in  the  neck  for  ten  months.  The  cyst  lay 
behind  the  angle  of  the  jaw  on  the  right  side  of  the  neck,  and  was  overlapped 
by  the  sterno-mastoid.  During  its  removal  the  carotid  vessels  were  freely 
exposed.  The  cyst  contained  milky  fluid  with  abundant  cholesterine  ;  the 
cyst  wall  was  lined  with  a  stratified  epithelium  covering  imperfect  papillae ; 
no  hairs  or  glands  were  present. 

The  only  Trealnwnf  for  these  cysts  consists  in  removing  them  ;  a  pro- 
cedure which,  as  in  the  al)ove  case,  may  involve  an  extensive  dissection. 

5.  The  Bursal  Cysts  occur  in  the  middle  line  about  the  hyoid  boae  and 
the  front  of  the  larynx.  They  have  already  been  described  with  disease- of 
hursaj  (p.  507). 

G.  True  Hydatid  Cysts  sometimes  form  in  the  neck.  A  woman  was 
under  ray  care  in  the  Hospital  for  a  hydatid  tumour  of  the  liver,  which  I 
tappt^l  ;  seven  years  afterwards  she  presented  herself  with  a  thin-walled 
elastic  semi-transparent  cyst  in  the  posterior  triangle  of  the  neck,  about  the 
size  of  an  oranj^^e.  This  was  found  to  contain  clear  serous  fluid,  with  the 
remains  of  echinocociM.  In  another  case,  that  of  a  lad  aged  about  18,  other- 
wise healthy,  I  removed  a  hydatid  cyst  as  large  as  a  shaddock  from  the  neck, 
where  it  was  deeply  seated  under  the  trapezius,  growing  apparently  in  the 
substance  of  the  complexiis  or  splenius  capitis,  and  lying  close  upon,  the 
cervical  spine  and  the  occipital  bone. 

Solid  Tmnoiirs  of  the  Veck. — Fatty  tumours  and  the  various  forms  of 
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sarconiB,  may  occur  in  the  su^KsttUneous  tissue  and  fascia  of  the  neck  as 
where,  but  they  prcseut  nothing  speciaL  TJic  neck  is  the  favourite  sent  of 
lymphadeuoma,  the  tumours  iu  this  situation  often  reachiui?  an  enormous  size, 
BO  as  t«^i  endanger  life  by  their  pressure.  In  the  submaxilfurv  region,  tumouni 
ore  oecjisionallj  met  with  similar  in  character  to  the  parotid  tumour  already 
described.     The  suixmayjllary  gland  itself  is  rarely  the  seat  of  disease, 

TiunourK  iu  these  situations  may  mtcsisionally  attain  a  coosiderable  si  see,  and 
if  beneath  the  fascia,  may  extend  deeply.  In  some  ea6<»  when  the  integu- 
ments and  superficial  structures  covering  the  growth  are  divide^],  it  may  be 
isolated  with  sufficient  facility,  its  fixity  Mng  iu  a  great  measure  due  to  its 
l)eing  bound  down  by  the  investing  fascia  rather  than  to  its  having  contracted 
deep  adhesions.  Occasionally  a  slowly-growing  tumour  develops  deeply  in  the 
anterior  triangle  of  the  neck,  lying  l)etween  the  Bterno-mastoid,  the  trachea, 
and  the  pharynx,  possibly  even  uiider  the  carotid  eheath,  with  the  artery 
poshed  on  one  side,  or  even  running  over  the  anterior  convexity  of  the 
growth.  In  some  cases,  the  question  of  removal  reijuii-es  to  be  approached 
with  the  ntmt»st  caution.  If  the  tumour  be  movable  above  the  vessels^  it 
may  generally  be  taken  out  ;  if  it  lie  below  the  sheath,  even  though  not  fixed 
to  the  spine,  its  extirpation  is  not  prac^tieablc.  Before  determining  njion  Uie 
removal  of  a  tumour  situat>ed  in  one  of  the  triangles  of  the  neck,  it  is  indeed 
always  very  necessary  that  a  diaguftsts  ol  its  nature  be  made,  and  that  some 
opinion  be  formed  of  the  probable  extent  of  its  deep  att.achments. 

The  first  point  to  ascertain  is  whether  it  lie  simple  or  malignant.  If  simple, 
it  will  usually  have  Ijeen  niany  years  in  growing  ;  it  will  be  hard  but  not 
stony,  lobulated  or  somewhat  square-shaped  ;  the  jiatieut's  general  health 
being  good.  It  will  generally  be  found  to  be  movable,  though  not  perhaps 
to  any  great  extent,  and  will  ^iresent  no  sign  of  incor|^K)ratiou  with  neighbour- 
ing stnietures.  If  it  be  su}>erHcial,  the  fibres  of  the  platysma  will  not  appear 
to  spread  over  it,  and  the  sterao-mastoid  muscle  may  be  traivd  to  one  side  of 
or  below  it.  In  such  circumstances,  removal  of  the  tumour  may  be  Ilnd€^ 
taken  with  every  prospect  of  success.  Bui  if  the  tumour  be  of  stony  hardDes«, 
have  implicated  the  skin,  and  be  immovable,  the  wh(tle  head  being  moved  on 
any  attempt  at  drawing  it  aside,  if  it  Ix*  ill-detined  under  the  jaw  and  ear, 
or  rapidly  growing,  soft  and  pulpy  to  the  feel,  deeply-seated  under  the  angle 
of  the  jaw,  evidently  Ijelow  the  platysma  and  deep  fascia  of  the  neck,  and 
possibly  beneath  the  sterno-mastoid,  then  do  attempt  at  extirpation  should  be 
oodertaken,  as  the  mass  could  either  not  be  removed  with  siifety,  or.  if  it  were 
by  any  possibility  extirpated,  the  already  existing  contamination  of  the  neigh- 
bouring parts  would  certainly  lead  to  a  speedy  ri'ctirrentr  of  the  disease. 

In  removing  mbmaxtUary  Uimmirs^  a  free  superficial  incision  nearly  pamlkl 
to  the  margin  of  tlie  lower  jaw,  but  below  this,  will  usually  allow  ready 
extirpation  of  the  mass.  In  these  opemtions  the  facial  artery  is  generally 
sufficiently  under  cover  of  the  bone  to  fseajie  injury,  but  there  may  be,  and 
usually  i'?.  free  venon*^  hiemorrha«.''e, 

Kttmatoma  of  the  Stemo-ioaetold.— Under  the  name  of  ''coog^niu! 
tumour  of  the  sterno-mastoid,"  a  localiged  thickening  and  induration  of  the 
miiBcle  has  long  been  recognized.  It  is  usually  noticed  soon  after  birth,  and 
atltoti  especially  the  lower  and  sternal  part  of  the  muscle,  more  commonly  on 
the  right  side  than  the  left*  The  lump  in  the  child's  neck  is  usually  die* 
mvered  aecident^dly,  and  as  a  rule,  it  disappears  in  Uie  course  of  a  few  wedEl 
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or  months,  but  occasionally  it  seems  to  have  an  important  relation  to  the 
subsequent  development  of  wry-neck  (see  p.  529). 

Many  views  have  been  expressed  concerning  the  nature  of  the  *'  congenital 
tumour  of  the  sterno-mastoid/'  some  regarding  it  as  a  gummatous  infiltration 
due  to  congenital  syphilis,  others  as  inflammatory,  and  others  again  as  a  con. 
genital  hypertrophy.  In  1838,  Stromeyer,  first  traced  the  connexion  between 
the  lesion  and  difficult  delivery,  and  it  is  now  generally  agreed  that  the 
swelling  is  the  result  of  rupture  of  the  muscle  fibres  with  extravasation  of 
blood  within  the  sheath.  This  has  indeed  been  demonstrated  microscopically 
by  Herbert  Spencer.  The  damage  to  the  muscle  can  generally  be  traced  to 
traction  on  the  head  in  breech  presentations,  or  to  the  use  of  the  forceps  in 
vertex  presentations.  In  nearly  300  autopsies  made  by  Spencer  on  children 
which  were  still-born  or  died  soon  after  birth  haemorrhage  into  the  stemo- 
mastoid  was  found  fifteen  times.  Ten  of  these  were  cases  of  breech  or 
footling  presentation,  and  in  two  others  forceps  had  been  used.  In  a  cass 
recorded  by  F.  Taylor,  the  swelling  was  found  to  be  due  to  a  new  growth  of 
fibrous  tissue  between  the  bundles  of  muscular  fibres  ;  this  had  probably 
developed  in  the  seat  of  the  damage  to  the  muscle.  The  child  was  syphilitica, 
and  the  case  was  also  one  of  breech  presentation  at  birth.  No  Treatment  is 
required,  unless  any  signs  of  wry-neck  manifest  themselves. 

Diffuse  Cellnlitis  of  the  Neck.  Ludwig's  Angina  has  been  described 
in  Vol.  I.  at  p.  i)r)t;. 

DISSASSS    OF    THS    THYROID    QLAND. 

The  thyroid  gland  is  subject  to  various  simple  chronic  enlargements, 
which  commonly  go  by  the  name  of  Bronchocele  or  Goitre.  The  gland  is 
composed  of  closed  vesicles,  lined  by  a  single  layer  of  cubical  epithelium, 
containing  a  clear  albuminous  fluid.  The  vesicles  are  held  together  by  areolar 
tissue,  supporting  numerous  vessels  of  considerable  size.  Virchow  has  shown 
that  all  forms  of  bron(;hocele  commence  by  a  true  hypertrophy  of  the  gland- 
substance,  but  as  the  enlargement  progresses,  one  or  other  of  the  constituent 
elements  of  the  gland  may  increase  out  of  proportion  to  the  others.  If  ail 
the  constituents  continue  to  increase  ecjually,  the  Simple  Bronchocele  results  ; 
if  the  contents  of  the  vesicles  accumulate,  unduly  distending  the  cavities,  the 
disease  assumes  the  form  known  as  Cystic  Bronchocele;  whilst  if  there  is  a  great 
increase  of  the  fibrous  tissue,  the  condition  is  known  as  Fibrous  Broncfwcele, 
Pulsating  Bronchocele  is  usually  said  to  arise  from  great  dilatation  of  the 
blood-vessels  of  the  inland  ;  it  is,  however,  doubtful  whether  this  actually  occui-s 
or  whether  the  pulsation  of  the  goitre  is  not  due  merely  to  the  excessive  pulia- 
tion of  the  vessels  of  the  neck  generally.  Secondary  changes  also  may  modify 
the  structure  of  the  tumour.  Of  these  the  most  common  is  a  substitution  of  a 
gelatinous  colloid  material  for  the  albuminous  fluid  normally  found  in  the 
vesicles  of  the  gland.  Calcification  also  is  common  both  in  the  walls  of  the 
cysts  in  cystic  bronchocele,  and  in  the  masses  of  fibrous  tissue  in  the  fibrous 
goitre. 

The  Causes  of  bronchocele  have  been  much  discussed.  The  most 
generally  received  belief  is,  that  the  disease  is  directly  occasioned  by  some 
impurity  in,  or  peculiarity  of,  the  water  that  the  patients  drink  ;  and  it  has 
been  supposed  that  water  coming  through  chalk  or  limestone  is  particularly 
apt  to  occasion  bronchocele  in  this  country,  and  that  water  resulting  from 
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mdted  snow  in  its  oo<tasiotiing  canBC  in  Switzertutid.  But  these  ideas  am 
frrouiidlciis.  Hard  water  is  drunk  largely  in  tliis  cnuntry  in  districis  where  no 
bixmchucele  occurs,  and  «now- water  is  never  used  in  Switscerland,  apring^- water 
of  tht?  purest  kind  onlv  bein*^  drunk.  It  would  apj>ear  that  air  jitkI  h^culity 
have  much  more  to  do  witli  the  occurrent^t?  of  bronchocelc  than  water.  In 
mountain  cms  countries  the  disease  occnrs  aimont  entirely  amount  the 
inhabitants  of  vallep,  where  the  air  is  moist  and  slai^nant^  the  inhabitants, 
especiHlly,  of  valleys  that  run  north  and  south,  iuto  niiich  the  suu  does  not 
penetrate  readily,  or  fi>r  many  hours  in  the  day,  which  are  always  in  the  shade 
of  oeiglibouring  and  overhan^'in*^  mountains,  are  e*?pec(ally  pr*»ne  to  it.  This 
is  well  known  to  l)e  the  cane  in  Switzerland,  where  the  disease^  is  endemic.  Sa 
also  in  krp:e  ti)wns,  it  oecur?*  chiefly  amongst  the  jxxir  who  live  in  cellaii?  and 
kitchens,  or  in  damp,  ill-vent ihUed  streets  and  conrU.  When  it  is  met  with  m 
the  richer  classes,  it  is  found  mainly  amoni^st  children  and  youuj^  [.eople  shut 
up  in  «djoul-roonm  itr  condenuied  to  a  sedent^iry  and  indoor  life.  It  is  rarely,  if 
ever,  met  with  amou;^'st  those  whu  lead  o|)en*air  and  active  lives.  Bad  focKj 
and  low  living  no  donbt  conduce  to  it.  The  tendency  is  probably  hereditary 
in  »c»me  case^ ;  wlieu  a88o<;iuted  with  idiiJcy,  constituting  that  wretched 
condition  **  cretinism/*  it  undouhtedly  is  so.  Every  race  of  men  is  liable  to 
brouehocele,  and  it  (>ccur8  in  uU  latitudes,  from  the  Arctic  region  to  the  tropics. 
Thus  Franklin  found  lironchooele  auiougst  the  inhabitAut*  of  thi*  pdar 
regi<»nR,  tind  Mungo  Park  among.^t  those  of  the  interior  of  Afrii^a.  lu  thin 
country  it  is  most  common  in  I»erbyi*hii*e,  and  hi\s  consequently  received  the 
name  of  *^  DerbtjMre  fteck/*     It  is  most  freifuent  amongst  women. 

SV51PTOM8  xyu  VAiiiKTiiis. — Simple  Hypertropliy  or  FarenchTmatoma 
0oitre. — In  this  form  the  thyroid  gland  is  isiinply  men  ascd  in  t^ize  witb^iUt 
any  marked  change  in  structure.  It  may  attain  a  cousitlerable  bulk,  forming 
a  smooth  rounded  tnnn>ur,  maintaining  more  or  less  accurately  the  form  ol 
the  normal  gland,  thongh  frecjuently  tlie  enlargement  on  one  side  ia  grater 
than  on  the  other.  It  is  soft  and  elastic  to  the  feel*  and  moves  up  aiid 
down  witli  the  trachea  during  deghitition.  In  the  majority  of  instances  in 
England,  the  tumour  is  of  but  very  moderate  s?ize^  commencing  nt  first  as  a 
mere  fulness  and  uniform  rounded  enlargement  of  the  isthmus,  until  perhaps, 
by  tlie  pi'casure  of  the  growth  confined  between  the  sterno-mastoid  muscle  and 
nnder  the  deep  fascia  of  the  neck,  the  voice  liecoraes  croaking  and  harsh,  and 
respiration  is  st*nously  affected,  eKpei'ially  on  exertion,  and  occajsionally  thert? 
may  l>e  some  intc^rference  with  deglutition.  It  is  Fehloni  that  the  bronch(xH*lc 
distorts  the  j^tructures  of  tlie  neck  tn  one  side  ;  Imt  this  may  hap{^»en*  Thus 
I  have  seen  the  larynx  and  tnichea  pushed  completely  over  to  the  left,  forming 
a  long  convexity  in  that  direction.,  whilst  Uie  carotid  sheath  on  the  right  aide 
was  thrusst  behind  tf.e  jiterno-ruai^toid  muscle. 

When  the  tumour  rejiclu^s  any  considerable  size  it  presses  on  the  veins  of 
the  neck  Jind  thus  causes  inUrference  with  the  cerebral  ciR^ulat ion  ;  the  faas 
U'comes  turgid,  the  su|)crficial  veins  arv  ilisteiided  and  the  patient  may  sutKrr 
from  lieadache,  vertigo,  nr  drowsines*i. 

There  is  a  remarkable  connexion  ijctween  tumours  of  the  thyroid  gtand  of 
this  kind,  and  a  general  anemic  condition  of  the  system.  In  London  nothing 
is  more  common  than  to  find  a  certain  degree  of  bronr*hocele  in  pale  and 
bloodies  women  and  girls  ;  indeed,  so  fretpient  is  the  coincidence  that  it  ia 
impoKsihIe  nut  to  regard  it  in  the  light  of  cause  and  effect. 
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Fibrous  Bronchocele. — This  form  commences  as  simple  hypertrophy, 
but  as  the  tumour  increases  in  size  it  loses  its  soft  elastic  feel  and  becomes 
dense  and  indurated ;  at  the  same  time  its  form  often  changes,  becoming 
more  irregular  and  lobulated.  Calcification  is  not  uncommon.  The  pressure- 
effects  of  the  tibrous  bronchocele  are  more  severe  than  those  of  the  simple 
form,  owing  to  the  greater  density  of  its  structure.  Respiration  may  be 
greatly  impeded,  at  first  only  during  exertion,  but,  when  the  growth  reaches  a 
considerable  size,  during  rest  also.  Occasionally  the  tumour  may  extend 
below  under  the  sternum,  and  the  pressure-signs  then  become  more  serious. 
In  other  cases  the  recurrent  laryngeal  nerve  may  be  compressed,  giving  rise 
to  the  symptoms  already  described  at  page  155.  Deglutition  is  seldom 
seriously  interfered  with. 

Csratic  Bronchocele  is  due  to  the  development  of  cysts  in  the  substance  of  ^ 
the  enlarged  gland.  These  cysts  may  be  single  or  multiple. 
When  single  or  of  large  size,  as  in  Fig.  682,  they  usually 
contain  clear  serous  fluid.  When^  multiple,  they  are  filled 
with  colloid  substance,  or  with  a  fluid  that  presents  the 
ordinary  characters  of  altered  blood,  being  dark,  grumous, 
or  like  coffee-grounds.  Cauliflower-like  excrescences  pro- 
jecting into  the  interior  are  sometimes  met  with,  and 
calcification  of  the  cyst  wall  may  occur. 

Pulsating  Bronchocele  is  occasionally  met  with.  The 
pulsation  which  is  excentric  and  distensile,  is  synchronous 
with  the  heart's  action,  and  evidently  due  to  the  vascular 
character  of  the  tumour  itself.  This  form  of  bronchocele 
is  sometimes  conjoined  with  the  cystic.  When  it  is  con- 
fined to  one  lobe  only,  care  must  be  taken  not  to  confound 
the  beatings  with  those  of  carotid  aneurism  ;  a  mistake  xh^foid^^coiSfning 
which  I  have  known  to  occur.  The  diagnosis  of  the  two  clear  serous  Fluid, 
affections  has  been  adverted  to  at  p.  171. 

Treatment. — The  treatment  of  bronchocele  must  vary  according  to  the 
size  and  character  of  the  tumour,  and  the  constitutional  condition  associated 
with  it.  When  small,  and  associated  with  anaemia,  and  of  comparatively 
recent  formation,  it  is  best  treated  by  improving  the  general  condition  of  the 
patient.  This  may  be  done  in  various  ways  :  by  the  administration  of  good 
food ;  by  change  of  air  from  a  low  and  damp  to  an  elevated  and  dry  and 
healthy  situation.  This  has  been  much  insisted  on  by  those  who  have  studied 
the  disease  in  those  valleys  of  Switzerland  in  which  it  is  endemic  ;  and  estab- 
lishments have  been  erected  seveial  thousand  feet  above  the  level  of  the  sea, 
for  the  cure  of  patients  thus  affected.  Guggenbiihl  has  been  particularly 
successful  in  this  respect.  In  towns,  the  patient,  if  living  on  the  basement 
floor,  should  be  moved  to  the  upper  storey,  and  should  be  encouraged  in 
habits  of  outdoor  occupations.  Besides  these  hygienic  measures  the  disease 
may  be  treated  medically  by  the  administration  of  iron,  especially  the  iodide, 
and  the  external  appliwition  of  iodine  or  of  iodide  of  lead  ointment.  Indeed, 
in  the  solt  bronchocele  occurring  to  anaemic  females  iron  is  of  the  utmost 
service,  and  acts  almost  as  a  specific. 

In  bronchoceles  of  large  size,  and  unconnected  with  anasmia,  the  chief 
reliance  is  to  be  placed  on  the  free  and  continuous  use  of  iodvie  internally  as 
well  as  externally.    Tne  iodide  of  potassium  is  the  best  form  in  which  to  give 
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the  iodioe  intcmallj*  The  ciuaotity  of  this  medicine  should  be  gradnallj 
increased,  until  from  :in  to  :5n  (Jjrains  are  ^iven  three  times  a  day  either  alooe» 
in  milk,  or  in  combioation  with  some  preparation  of  iron  j  the  iodide  is  pro- 
bably the  best.  But  iron  i«  very  necessiiry  in  all  the  anyemic  forms  of  the 
disease.  Iodide  of  lead  and  eomp<)and  iodine  ointment  may  be  used  with 
advantage.  It  ha«  been  recommended  by  ^loimt  that  the  biniodide  of 
mercury  ointment  f  10  j^ns.  to  the  ounce)  should  iie  well  rubbed  in  for  several 
dayn  ;  and  then,  the  tumour  being  covered  with  it,  the  patieut  should  be 
exposed  to  the  strong  heat  of  a  raid-day  gammer  snn.  This  method  uf  treat- 
ment, which  is  said  to  have  been  extremely  successful  in  India,  is  seldom 
practicable  in  Chis  country.  In  gome  instances  prrssure  has  been  of  use* 
espteially,  in  conjunction  with  the  iodide  inunctions  ;  thoutrh  it  is  not  wo  eaay 
to  apply  this  means,  and  no  ctmsiderabk  degree  of  it  can  he  borne,  on  account 
*  of  the  increased  dilticnlty  of  respiration  that  is  thus  occasioned.  Wheo 
bronchocele  is  very  large,  and  very  chronic^  its  absorption  cannot,  I  think,  be 
exjwcted  to  be  brought  about  by  tliese  or  any  other  means  ;  and  tfie  question 
then  arij^es  as  to  the  propriety  of  having  recourse  to  operative  interference. 

Injection  of  Tincture  of  Iodine  into  the  substance  of  the  gland  ia 
recommended  by  Billroth  in  cases  of  simple  hypertrophy.  In  fibrona  broncho- 
eeles  he  does  not  advi^^c  it,  as  they  are  often  permeated  l)y  very  large  blood- 
vessels.  The  iodine  is  injected  by  means  of  a  hypodt^nnic  syringe^  about  ten 
minims  being  thrown  in  at  a  time.  The  operation  may  be  repeated  twice  or 
three  times  a  week,  accitrding  to  the  effect.  In  peHorming  the  operation  care 
must  be  taken  that  the  poiut  of  the  needle  is  acttialiy  in  the  substance  of  the 
gland,  and  that  a  snptrficiul  vein  be  not  wounded,  and  tliat  no  air  is  injected. 
The  flnid  must  be  injected  slowly.  With  all  these  pr'ecautious,  however,  this 
mode  of  treatment  is  not  fR^e  from  danger  from  entrance  of  air,  embolism,  or 
ucote  inflammation  and  jiiUppuration  in  the  gland. 

Injection  of  FercMoride  of  Iron  by  means  of  the  syringe  figured  at 
p.  7:^,  might  be  of  advice  in  si>me  cases  of  very  vascular  and  pulsating 
bronchocele ;  but  it  is  not  without  the  special  danger  of  forming  a  plug  in 
the  circulation,  and  rapidly  fatal  embolism  may  fullow  its  use.  A  fatal 
iiccident  of  this  kind  has  in  fact  l>een  recorded.  In  one  instance  of  pulsating 
bronchocele  in  which  I  employed  it,  although  much  local  intiammation  and 
deep-seated  suppuration  were  induced  by  it,  the  patient  was  in  the 
materially  benelited. 

Ugatnre  of  the  Thyroid  Arteriea  has  been  practised  by  some  Su 
with,  it  is  Htated,  a  certain  degree  ol'  succfbs.  The  ditlicultius  and  danger 
the  operation,  the  uncertainty  of  its  results,  and  the  readiness  with  which  the 
arterial  supply  would  be  forwarded  to  the  tumour  from  other  sourcee,  bare 
caused  it  t^  be  but  little  resorted  to  by  Surgeons  of  the  present  day.  In  one 
case  of  pulsating  bronchocele  in  which  1  had  recourse  to  this  treatment,  B0 
benefit  resulted  from  it. 

EiEciaion  of  the  Thyroid  Body. — rases  occusiuiially  occur  in  which^  fVom 
pressure  on  the  trachea,  a*iiophi*gu»,  and  jugular  vein,  the  dyspncea  becomei 
so  severe,  and  the  dysphagia  and  vertigo  so  serious,  that  there  is  no  eioape  from 
■  death  except  by  partial  or  complete  removal  of  the  tumour.  Complete  tiBmofil 
f  of  the  thyroid  body  was  carried  out  by  Roux,  Warren,  Greene,  and  otheniy  in  a 
few  exceptional  cases  between  IH20  and  IHTo,  iiut  the  results  were  not  co* 
couraging,  some  of  the  patients  ha\in<r  died  un  the  table  frDUi  lueriuirrhacisT 
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and  others  shortly  after  the  operation  irom  septicaemia  and  other  causes. 
Since  1870  the  operation  has  very  frequently  been  performed  by  P.  H.  Watson 
Kocher,  Billroth,  and  many  others,  with  a  large  amount  of  success,  so  for  as 
the  immediate  result  is  concerned.  In  1883,  however,  Reverdin  and  Kocher 
observed  that  in  a  considerable  number  of  cases  the  complete  removal  of  the 
thyroid  gland  was  followed  by  a  peculiar  train  of  symptoms  terminating  in 
many  cases  in  death.  At  the  time  Kocher  published  his  observations  he 
had  partially  or  wholly  excised  the  thyroid  body  in  101  cases :  of  these 
he  was  able  to  trace  the  after-conditions  in  2S  cases  of  partial,  and  in  18 
cases  of  total,  extirpation  of  this  organ.  In  none  of  the  cases  of  partial 
excision  was  any  deterioration  of  health  noticeable.  Of  the  18  cases  of  total 
extirpation,  in  two  only  was  there  no  change  for  the  worse  with  regard  to  the 
general  health,  and  it  was  most  remarkable  that  in  one  of  these  cases  a  vicarious 
hypertrophy  of  a  small  accessory  thyroid  body  had  taken  place,  whilst  in  the 
other  a  return  of  the  goitre  had  made  its  appearance. 

In  all  the  remaining  16  cases  of  total  extirpation,  more  or  less  marked  signs 
of  derangement  of  the  general  health  were  manifest.  This  derangement 
was  of  a  progressive  character,  being  more  noticeable  in  the  oldest,  least  so  in 
the  more  recent  cases  that  had  been  operated  on.  Kocher  describes  the 
symptoms  that  manifest  themselves  as  occurring  in  the  following  order.  Some 
time  after  leaving  the  hospital  a  sense  of  fatigue,  lassitude,  and  weariness  was 
experienced  in  the  limbs,  with  dragging  pains  in  the  arms  and  legs.  A 
sensation  of  coldness  soon  was  superadded,  especially  in  the  hands  and  feet, 
which  parts  in  the  winter  become  bluish-red  and  cold,  chilblains  making  their 
appearance.  The  mental  activity  decreased  ;  thought  and  speech  became 
slow.  The  movements  generally  were  sluggish,  but  there  was  no  impairment 
of  the  mental  powers.  Swelling  of  the  body,  but  more  especially  of  the  face, 
now  began  to  take  place.  The  eyelids  became  thickened  and  somewhat 
transparent,  and  the  expression  of  the  countenance  idiotic.  The  hands,  face, 
and  abdomen  swelled  ;  the  skin  lost  its  elasticity  and  became  dry  ;  the  hair  fell 
off,  and  in  more  developed  cases  anaemia  occurred.  In  young  subjects  the 
growth  of  the  body  was  retarded  in  a  very  marked  manner.  In  some  cases 
dysphagia,  headache,  and  giddiness  were  met  with. 

These  symptoms,  to  which  Kocher  gave  the  name  of  "  cachexia  strumi- 
priva,"  it  will  be  observed,  are  identical  with  those  of  the  disease  first  described 
by  Gull  as  a  "  cretinoid  condition,"  and  subsequently  more  fully  by  Ord,  under 
the  name  of  "myxcL'dema."  Ord  showed  that  this  condition  is  invariably 
associated  with  more  or  less  complete  atrophy  of  the  thyroid  body.  Beyond 
this,  the  characteristic  post-morkm  appearance  in  the  disease  is  the  presence 
oflarge  quantities  of  mucin  in  every  tissue  in  the  body.  In  1885  Uorsley 
showed  that  by  removing  the  thyroid  gland  in  monkeys  an  identical  condition 
was  invariably  produced.  These  observations  clearly  prove  that  the  thyroid 
gland  plays  some  most  important  part  in  the  animal  economy,  although  its 
exact  functions  are  not  as  yet  accurately  determined.  They  show,  moreover, 
that  complete  removal  of  the  thyroid  body  is  not  a  justifiable  proceeding, 
and  that  whatever  mode  of  operating  be  adopted  some  portion  of  the  gland 
substance  should  be  left  behind. 

The  operations  which  may  be  undertaken  are  partial  excision  of  the  gland, 
excision  of  the  isthmus,  and  scooping  out  a  portion  of  the  substance  of  the 
tumour. 
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Excision  of  Half  the  Thyroid  Body  is  Itest  (lone  by  an  incision  in  the  | 
middle  line,  from  the  iifiper  boitler  of  thf  tnm<.>tir  to  the  atcroal  notch.  From 
the  upper  extremity  of  this  a  lateral  incigian  may  be  can'ied  oiitwardft  and  np- 
wards  alung  the  iippier  bfirder  of  the  tumour,  aa  far  as  may  l>e  necessary*  The 
platyBfiia  and  deep  cervical  fascia  are  then  divided  to  the  extent  of  the  wonnd, 
und  the  sterno-hyoid,  sterno-thyroid  and  orao-hyoid  mnseles  dmwn  on  on*.*  , 
aide  or  divided  if  necessary.  Large  dilated  veins  are  usually  fonnd  on  the 
Sttrfoceof  the  tumour,  which  must  be  carefully  divided  between  double  liga* 
lUFe«.  The  sterno-miistuid  and  the  carotid  sheath  are  drawn  carefully  out- 
wards witli  cupf»er  spalulEB  and  the  upjier  part  of  the  tumour  isolated  by 
tearinc^^  through  the  areolar  tissue  f^urroundinj?  it  with  foree]>s  and  a  blunt 
instrument  such  as  a  director.  When  the  superior  thyroid  vessels  are  reiiche*!, 
these  may  l)e  secured  within  their  sheath  by  |»as*<in^  an  aueurism  needle  round  , 
them  and  tying  them  m  ma^se.  Double  liijatureB  should  be  used,  and  the 
vessels  divided  between  them  ;  or  the  vessels  may  be  picked  up  with  forci- 
pressure  force j>8,  dividiHi  ajid  the  two  ends  ligatured  separately.  Tlie  up[)er  part 
of  the  enlarged  lolie  can  Jiow  be  turne<i  downwards  and  the  next  step  consists 
in  aeparating  the  outer  and  lower  part  and  hgatunn^^  the  inferior  thyroid 
veflsels,  special  earo  bein^  taken  not  to  injure  or  include  the  reiniiTcnt  laryn- 
1^1  nerve.  The  tumour  may  nt»w  be  carefully  raised  towards  the  middle  i 
line  until  the  isthmus  is  reached.  This  must  be  divided  in  the  middle  line, 
all  bleediujc:  vessels  being  secured  as  they  are  cut,  or  it  may  l>e  traasfiiHl 
with  au  aneurism  needle  and  ligatured  with  stout  silk.  Jacob^on  pi-efers  U%  I 
divide  the  isthmus  before  proceeding  to  ligature  the  inferior  thyroid  vessels* 
The  dansrers  during  the  openitiou  are  haamorrhage,  futmruM'  of  air  into  tiie 
dilated  veins,  wound  of  the  internal  jugular  vein,  to  which  the  tumour  is 
sometimes  adherent,  and  injury  to  the  recurrent  laryngeal  nerve.  These  can 
be  avoided  only  by  careful  dissection,  and  by  the  application  of  double  liga- 
tures to  every  vessel  before  it  is  divided.  If  the  tumour  be  very  large,  a  part  | 
may  be  removed  fmm  the  opiiosite  side,  but  s^une  i»ortiou  of  the  gland  alioQJd 
always  be  left. 

Excision  of  the  Isthmna  of  the  tfiyrnid  has  been  recommended  by 
Tillaux  as  a  means  of  cui*«i  in  certain  cases  of  bronchocele,  the  effect  of  the  j 
operation  being  to  lead  to  atrophy  of  the  enlarged  lateral  lobes  of  the  thyroid. 
Tillaux  in  Paris,  and  Sydney  Jones  and  others  in  this  conritry,  have  practi4«<{ 
the  operation  succt^^ fully  in  several  cases.  Tfie  o|)eratiou  L-onsists  in  expoaiDg 
the  isthmus  by  a  meduin  incision,  passing  a  ligature  round  it  at  eaeheDd^j 
tying  them  tightly,  and  then  excising  the  intervening  portion.  Jonea  advtso 
that  the  wound  shoald  be  well  drained.  The  results  appear  to  have  liecn  very  j 
satisfactory. 

Scooping  ont  a  portion  of  the  Thyroid  Body  by  means  of  a  largi!  abarp 
Spoon  tias  Iml'cu  practised  with  suchitj^  by  Lister  and  others.  An  incision  » 
made  near  the  edge  of  the  sternomastoidi  avoiding  any  large  veins  that  may 
be  vtslble.  On  exposing  the  tumour  an  opening  is  made  into  it  by  means  of 
Paquelin*s  cautery.  The  sharp  spt>ou  is  then  introduced,  and  a  considerablr 
Jiortion  of  the  substance  of  the  tumour  rapidly  scooped  out.  The  ha^moirhagr^ 
which  is  usually  very  free,  may  In?  restrained  by  pressure,  and,  if  neci^aafj. 
the  cavity  must  immediately  l>e  pluggetlwith  some  ethcieutantii^eptia  material. 
The  pings  may  be  removed  in  a  few  days,  and  a  drainage-tube  inserted.  I 

In  all  operations  on  the  thyroid  UHly  the  strictest  antiseptic  precaulioiis ^ 
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must  be  taken,  otherwise  death  from  septicaBmia,  or  from  sapparation  extend- 
ing into  the  mediastinum,  is  very  likely  to  occur. 

Treatment  of  Cystic  Bronchocele. — Cysts  of  the  thyroid  have  been 
treated  successfully  by  tapping  them  and  then  injecting  tincture  of  iodine,  or  a 
solution  of  perchloride  of  iron  (^ij  to  Ji  of  water)  as  recommended  by  Morell 
Mackenzie.  On  account  of  the  uncertainty  of  this  method  and  the  dangers 
of  sloughing  and  suppuration  with  which  it  is  attended,  it  has  been  largely 
abandoned  in  favour  of  laying  open  the  cyst  or  completely  excising  it.  In  the 
former  method  the  cyst  is  incised  freely  and  its  walls  sutured  to  the  skin. 
Any  soft  solid  tissue  which  it  contains  may  be  scraped  out,  and  if  the  haemor- 
rhage is  free  the  cavity  should  be  plugged  with  strips  of  antiseptic  gauze.  If 
the  discharges  decompose  the  patient  runs  considerable  risk  of  pyaemia, 
septicaemia,  or  diffuse  suppuration  in  the  neck. 

Charters  Symonds  has  shown  that  in  many  cases  thyroid  cysts,  being  but 
loosely  connected  with  the  gland  itself,  can  be  treated  by  complete  excision. 
After  the  cyst  has  been  clearly  exposed  by  an  incision,  preferably  in  the  middle 
line,  Symonds  suggests  that  it  should  be  punctured,  when  the  collapsed  cyst-wall 
can  be  dissected  out  with  a  blunt  instrument.  If  the  cyst  lies  behind  one 
lobe  of  the  gland  this  must  be  raised  from  its  surface  and  then  the  cyst 
removed. 

▲denomata  and  Cysto-adenomata. — These  consist  of  encapsuled  solid 
or  cystic  growths,  which  lie  on  the  surface  or  in  'le  substance  o  the  gland 
proper,  having,  as  Symonds  has  pointed  out,  the  same  relation  to  the  thyroid 
body  itself  as  adenomata  have  to  the  breast.  The  solid  tumours  have  a 
structure  closely  resembling  that  of  the  normal  thyroid  gland,  whilst  the 
cystic  forms  arise  by  distension  of  the  glandular  acini.  They  present 
themselves  as  a  localized  enlargement  usually  of  one  lobe,  and  the  treat- 
ment consists  in  shelling  them  out  from  their  loose  connexions  with  the 
^land  itself. 

Acute  Bronchocele  is  of  rare  occurrence,  but  has  been  met  with  both 
sporadically  and  epidemically,  and  in  young  subjects.  Acute  goitre  has  also 
been  recorded  as  occurring  during  pregnancy  and  after  parturition.  The 
whole  thyroid  gland  undergoes  rapid  enlargement,  attaining  the  size  of  a  man's 
fist  or  larger  in  the  coui-se  of  a  few  days  or  weeks.  Owing  to  the  rapid 
CDlargement  of  the  thyroid  body,  the  fascia  of  the  neck  covering  it  does  not 
stretch  with  sufficient  rapidity  ;  and  the  consequence  is  that  the  subjacent 
parts,  as  the  trachea,  become  compressed,  so  that  intense  dyspnoea  sets  in,  and 
death  from  asphyxia  may  result  in  the  course  of  a  few  days  or  weeks.  It  is 
difficult  in  these  cases  to  know  how  to  save  the  patient ;  for  tracheotomy  by 
the  ordinary  methods  may  be  impracticable,  owing  to  the  manner  in  which 
the  tumour  dips  down  behind  the  sternum.  In  such  cases,  tapping  the  tumour 
in  different  places,  and  the  division  of  the  fascia  of  the  neck  covering  it,  may 
give  relief,  and  afford  time  for  the  action  of  remedies.  If  death  is  imminent 
from  asphyxia  the  Surgeon  may  endeavour  to  intubate  the  larynx  with  a 
No.  10  gum  elastic  catheter  having  an  opening  at  the  extremity,  as  recom- 
mended by  Annandale  and  others.  If  this  fail  only  two  courses  are  possible  : 
either  the  isthmus  must  l)e  divided  accurately  in  the  middle  line,  Paquelin's 
red-hot  knife  beinjr  used  to  limit  the  haemorrhage  ;  or  the  larynx  may  be 
opened,  the  cricoid  cartilage  beinj^  divided,  and  a  long  cannula  or  a  catheter 
passed   downwards   past    the    obstruction.      The  latter  method  has   been 
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SQOcesaftilljr  adopted  by  Konig,  who  \\m  invented  a  Bpeoial  cannola  for  sncti 
cases.  In  \m  case  the  tulte  hud  to  be  passed  nearly  five  inches  downwards 
before  air  entered  freely  thnm^^i  it. 

£xophtliaIitiic  Qoitra  or  Graves's  Disease  is  characterized  by  a  triple 
clinical  combination— of  anaemia,  exophthahuos,  and  broiichwele.  The  con- 
sideration of  this  remarkable  disease  belongs  ratlier  to  Medicine  than  toSurgery, 
but  reference  must  be  made  to  the  tact  that  of  late  yeai*8  numerous  attempts 
have  been  made  to  treat  the  pulsating  iironchoeele  by  operative  interference^ 
apparently  with  a  considerable  dei^ree  of  succefts.  Excision  of  one  lobe  is  the 
method  which  has  chiefly  been  adopted.  This  was  done  in  two  cases  by 
Liicke  of  Hamburg,  in  patients  aged  seventeen  and  forty-seven  respectively* 
In  both  instances  the  operation  was  followed  by  fibrin  king  of  the  remaining 
half  of  the  ^\f\T\A  and  iinprovemeiit  in  the  <»tlier  symptoms  of  the  disease. 

Acuta  Xnfiammation  of  the  Thyroid  Body. — Thirroiditis. — This  hk 
an  uncommon  atteetioii,  and  is  rarely,  if  ever,  met  with  in  a  gland  not  alr^y 
enlarged.  It  may  arise  sometimes  without  apparent  canee,  and  is  then  attri- 
buted to  exposure  to  cold»  but  more  commonly  it  is  the  result  of  injury  or  a 
part  of  general  pyfemic  infection.  It  is  characterized  by  acute  febrile  disturb- 
ance,  sometimes  commencing  with  a  rigor.  The  gland  becotues  hot,  tender* 
and  rapidly  swells,  sometimes  to  such  an  extent  as  to  threaten  death  from 
suffoeation.  The  inflammation  may  subside  in  a  few  days  or  may  terminate 
in  suppuration,  which  is  indicated  by  iocreasing  redness  and  the  presence  of 
fluctuation.  The  treahnful  consists  in  the  application  of  leeches  and  hot 
fomentations.  If  suppuration  is  suspected,  the  pus  must  be  sought  for  with 
an  aspirator*  If  it  is  t'uuud,  an  incision  must  be  made  and  a  drainage-tube 
inserted.  To  avoid  hicnu>rrbage,  tlte  gland  substance  may  be  divided  with 
I'aquelirrs  cautery. 

Tubercle  of  the  Thyroid  is  very  rare.  Miliary  tubercles  have  l>een 
found  in  the  ghmd  in  cases  dying  of  general  tul>erculosis,  and  caseous  niajise& 
and  chntriic  abscessen  have  heeu  met  with. 

Malignant  Tnmonrs  of  the  Thyroid  Scdy.— Kauftman,  iu  1879, 
published  a  paper  in  which  he  recordetl  IK)  cases,  partly  his  own  and  {lartly 
collected,  of  malignant  tumour  of  the  thyroid  Ixidy  ;  of  these  23  werv  carci- 
noma,  and  7  sarcoma.  In  every  case  the  malignant  tumour  originated  in  a 
gland  already  aflected  by  chronic  bronchocele.  The  tumours  usually  affected 
one  lobe  only,  but  in  a  few  cases  the  whole  gland  wiis  implicatod.  The 
cancerous  tumours  were  chanicterized  by  rapid  growth,  infiltration  of  ueigh* 
bouriug  structures,  and  early  infection  of  the  lymphatic  glands  and  internal 
argana.  In  six  cases,  seccmdary  tnmoui"8  formed  in  the  bones.  Thr  tumour 
was  in  all  cases  soft  in  consistence,  and  microscopic  examination  showed  that 
the  morbid  growth  commenced  l>y  prolifemtion  of  the  normal  cells  of  the 
gland,  the  new  cells  ftret  filling  the  'Spaces  and  then  burrowing  into  the 
eorrounding  parU  in  columns.  The  cells  were  in  most  cases  polygonid,  boi 
in  one  the  spaces  were  lined  with  eyliiidrical  epitlielium* 

The  sarcomata  were  round*celled,  spindle-celled,  and  mixed.  In  one  oeir 
the  growth  perforated  the  trachea,  and  in  all  secondary  tumours  apptrared — in . 
three  cases  in  the  lymphatic  glands. 

A  special  form  of    malignant    tumour  of    the  thyroid  bttdy — knows' 
'*  thyroid  canter'' — has  been  met  with  in  a  few  rei^orded  cases  in  which  the 
secondary  tumours  closely  resembled  the  normal  thyroid  body  in  struolnn!. 
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These  were  first  described  by  Cohnheim,  and  cases  have  been  recorded  by 
Morris,  Warrington  Haward,  Neumann  and  others.  In  all  these  the 
lymphatic  orlands  were  affected,  and  pulsating  growths  appeared  in  the  bones. 

The  thyroid  body  is  also  sometimes  implicated  by  malignant  sarcomata 
springing  from  the  structures  in  its  neighbourhood,  and  by  epithelioma  of 
the  oesophagus  or  larynx.  It  is  very  rarely  the  seat  of  secondary  malignant 
growths. 

Malignant  tumours  of  the  thyroid  are  rarely  suitable  for  removal  by 
operation  on  account  of  the  extent  of  the  glandular  infection  and  the  im- 
plication of  the  important  structures  in  their  neighbourhood. 
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CHAPTER    LV. 

♦ 

DISEASES    OF    THE    JAWS    AND    THEIR    APPENDAGES. 


DI8KA8S8    OF    THB    OUM8    AND    AIjVISOIiAR    PR00E88X8. 

Abscess  of  the  Chuns,  Alveolar  Abscess  or  Chunboil  is  of  verj 
frequent  occurrence,  from  the  irritation  of  decayed  teeth.  The  common 
gumboil  forms  at  the  edge  of  the  gum  and  is  quite  superficial ;  it  is  at  once 
relieved  by  puncturing  it  with  a  lancet.  A  more  troublesome  form  of  alveolar 
abscess  is  that  which  develops  in  connexion  with  the  fang  of  a  tooth,  usually 
carious,  but  occasionally  apparently  healthy.  The  pus  forms  at  the  extremity 
of  the  fang,  the  alveolus  being  absorbed  around  it,  so  that  a  small  abscess- 
cavity  is  hollowed  out  deep  in  the  bone.  The  pus  may  find  its  way  out  along 
the  tooth,  pointing  at  the  margin  of  the  gum,  but  not  unfrequently,  especially 
in  the  molar  or  bicuspid  teeth,  it  perforates  the  compact  tissue  of  the  jaw-bone 
and  forms  an  abscess  deeply  seated  below  the  reflexion  of  the  mucous  mem- 
brane from  the  gum  to  the  lip  or  cheek.  This  is  accompanied  by  considerable 
swelling  of  the  face  and  severe  pain.  The  nature  of  the  swelling  is  recognized 
by  its  being  firmly  fixed  to  the  jaw.  By  a  free  and  early  incision  and  extrac- 
tion of  the  diseased  tooth  the  pus  may  be  let  out  into  the  month  and  immediate 
relief  obtained,  but  not  uncommonly  in  the  lower  jaw  the  abscess  opens 
externally  near  the  angle,  and  a  troublesome  sinus  may  be  left  which  refuses 
to  heal  until  the  affected  tooth  is  removed.  In  the  up{)er  jaw  the  pus  may 
burst  into  the  antrum  or  may  burrow  beneath  the  palate,  forming  an  abscess  in 
the  roof  of  the  mouth  which  occasionally  leads  to  necrosis  of  a  portion  of  the 
bone.  To  prevent  this  such  abscesses  should  be  opened  early  and  the  diseased 
tooth  immediately  extracted. 

Spongy  Onms,  sometimes  accompanied  by  ulceration,  may  occur  as  the 
result  of  scurvy,  or  from  the  administration  of  mercury.  If  the  condition  be 
due  to  scurvy,  it  is  quickly  relieved  by  attention  to  diet,  fresh  fruit  and 
vegetables  being  freely  supplied.  The  mouth  may  be  washed  at  the  same 
time  with  an  alum  gargle.  Such  cases  are  not  uncommon  among  the  female 
poor  of  large  cities  whose  food  consists  chiefly  of  bread  and  tea.  In  mercurial 
salivation  a  strong  alum  gargle  will  be  found  the  best  remedy. 

In  scrofulous  ill-fed  children  a  sponyy  condition  of  the  gums  with  ulceratian 
and  foetor  of  the  breath  is  sometimes  met  with.  The  ulcers  are  covered  on 
the  surface  with  a  grey  slough.  The  cause  of  tin*  condition  is  often  ol>8CUPe. 
It  must  Ixj  treated  by  tonics,  cod-liver  oil  and  iron,  and  by  chlorate  of  potash, 
administered  internally  to  very  young  children,  or  used  us  a  gargle  when 
possible. 

Inflammation  of  the  gums  during  teething  must  be  relirv(Ml  by  lancing. 

Simple  Hypertrophy  of  the  Gums,  in  tho  f<»rn)  of  ]>endulous  fringed 
outgrowths  overlapping  the  teeth,  is  occasionally  met  with  in  young  children. 
The  cause  of  the  condition  is  uncertain,  but  it  is  remarkable  that  the  children 
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in  all  recorded  cases  were  deficient  in  intellect.  In  a  case  of  this  kind  mider 
my  care  I  fully  removed  the  growth  with  the  scalpel  and  scissors.  It  was 
foand  to  consist  of  the  ordinary  structure  of  the  gums,  with  fine  fibrous 
stroma  containing  much  gland  tissue  ;  the  papillae  on  the  surface  were  very 
large,  and  covered  by  unusually  thick  epithelium.  At  the  time  of  the  opera- 
tion the  child  was  2  J  years  of  age.  Five  years  afterwards  the  late  John 
Murray  exhibited  this  patient  and  his  younger  brother  and  sister  at  the 
Medico-Chirurgical  Society  (Trans.  Vol.  LVI.).  The  growth  had  returned 
and  the  two  younger  children  were  similarly  affected.  They  were  all  the  sub- 
jects of  tumours  of  the  skin  of  the  nature  of  moUuscum  fibrosum  and  peculiar 
enlargements  of  the  fingers  and  toes,  and  were  all  of  weak  intellect.  No  cause 
could  be  found  for  the  disease  beyond  the  fact  that  the  parents  were  first 
cousins.  Heath  recommends  in  such  cases  that  the  alveolar  border  should  be 
removed  with  the  growth. 

Epnlis  is  a  tumour  springing  from  the  periosteum  and  edge  of  the  alveolus. 


Fi>{.  t'.s;*..-  Ki'UliH  ol  I.nurj 
.Jaw. 

FIff.  tiM.— Epuliii  of  UpjHT  Jaw, 
lianging  down  ho  at*  to  overlap  the 
Lower  Jaw. 

and  implicating  the  osseous  walls  of  the  sockets ;  it  grows  up  between  and 
loosens  the  neighbouring  teeth,  which  it  displaces  and  envelopes  in  its  struc- 
ture. It  is  of  two  kinds  :  simph  and  malignant.  The  Simple  Epulis  is  a 
fibrous  tumour ;  the  term  Malifj/nant  Epulis  is  applied  to  a  myeloid  sarcoma 
upringing  from  the  alveolar  border  of  the  jaw,  and  it  is  sometimes  extended  to 
epithelioma  of  the  gum. 

Filnroiui  Epulis  is  mo«<t  fre<|ue!itly  met  with  in  the  lower  jaw  (Fig.  683). 
I  have,  however,  seen  several  instances  of  its  springing  from  the  alveolar 
liorder  of  the  upper  jaw  ( P'ig.  684).  It  appears  to  be  occasioned  chiefly  by 
the  irritation  of  decayed  stumps,  and  hence  occurs  more  frequently  in  con- 
nexion with  the  molar  than  with  the  incisor  teeth.  Although  this  disease  has 
occasionally  been  seen  in  children,  it  seldom  occurs  before  the  adult  age,  and 
may  l>e  developed  even  up  to  an  advanced  period  of  life.  It  is  seen  as  often 
among  females  as  males.  A  fibrous  epulis  appears  as  a  red,  smooth,  and  lobu- 
lated  tumour,  at  first  hard  and  semi-elastic,  like  the  onlinary  structure  of  the 
gum,  but  after  a  timii  ulcerating  on  the  surface,  with  a  purulent  or  sanious 
discharge.    The  fibrous  epulis  springs  from  the  periosteum  of  the  alveolus  or 
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from  the  periodonbnl  membrane  ;  it  sometimes  contains  Bpicula  of  bone.  It  i« 
coTercd  bv  a  thin  layer  of  imicous  membrane. 

The  Treatment  of  fibrous  epiitis  consists  in  the  removal  of  the  whole  of  the 
mass.  If  ft  l>e  very  small  and  eupertickl  the  growth  alone  may  be  remoTed 
and  the  sai*face  from  which  it  springs  scraped  with  a  s:ougc.  By  this  means 
it  may  occasionally  be  cured,  but  more  commonly  it  munifests  a  s^reat  tendency 
to  reprodoction.  The  portion  of  the  alveolar  border  from  \vhi«:h  if  springs 
mciBt  then  be  removed  as  well.  If  it  grows  from  the  periodontal  membrane  it 
can  be  removed  by  extracting  the  tooth.  In  all  ordinat7  cjises  of  epnlis,  the 
removal  may  be  effected  from  the  inside  of  the  mouth  without  the  necessity  af 
making  any  incisions  through  the  cheek.  In  %'ery  large  musses  of  epnhs 
extending  towards  the  ramus*  it  may  be  necesaary  either  to  cairy  an  incision 
from  the  angle  of  the  mouth  downwards  and  outwards,  or  to  dissect  up  the 
cheek  from  the  bone,  and  thus  expose  the  disease  lully.  In  performing  the 
operation,  tlie  first  thing  to  be  done  is  to  extract  a  tooth  on  each  side  of  the 
tumour ;  a  cut  must  then  be  made  with  a  saw  through  the  alveoli  of  the  teeth 
that  have  l>een  removed,  down  to  a  level  with  the  base  of  the  growth.  In 
doing  this  care  must  be  taken  not  to  cnt  too  near  the  remaining  teeth,  lest 
the  alveoli  be  opened  and  their  support  lost.  If  the  tumour  be  large  it  may 
be  necessary  to  saw  deeply  ;  but  the  base  of  the  lower  jaw  should,  whenever 
practicable,  be  left  intact,  the  whole  of  the  substance  not  being  sawn  through, 
so  that,  though  a  considerable  porti^m  of  bone  be  removed,  yet  the  length  of 
the  jaw  may  be  preserved.  For  this  purpose  lley's  84iw  should  not  be  used,  ts 
it  is  a  niggling  instrument,  difticult  to  manage  in  this  situation ;  but  a 
straight  and  stiff-backed  saw,  with  as  deep  a  blade  as  the  mouth  will 
conveniently  admit,  will  be  found  most  useful  (Fig.  692).  The  epulis, 
included  between  two  vertical  cuts,  may  now,  if  small,  be  removed  with  croes- 
cutting  forceps,  and  the  bleeding  stopped  by  placiug  a  plug  in  the  wound  and 
01  impressing  it  against  the  teeth  of  the  upper  jaw  by  means  of  a  bandage 
passed  under  the  chin.  If  the  epulis  be  large,  a  horizontal  cut  should  be 
made  along  the  bone  about  midway  between  the  alveolus  and  the  base,  by 
means  of  Hey's  saw ;  and,  after  the  bone  has  been  penetrated  to  a  sufficient 
depth*  the  blade  of  the  cross-cutting  forceps  may  !«  fixed  in  this  cut,  and  the 
diseased  part  then  removed.  Should  the  dental  artery  spout  it  should  be 
touched  with  the  fine  point  of  Pa(|aelin*s  cautery.  The  cut  surface  will 
speedily  granulate  ;  and  the  cavity  fills  up  with  fibrous  tissue.  The  op^^ration 
for  the  removal  of  epulis  is  a  very  safe  one.  Of  28  cases  collected  by 
Hutchinson  from  ditferent  L'mdon  hospitals,  only  one  was  fntjil,  from 
pysemia. 

Myeloid  Sarcoma  of  the  Alveolar  Border  forms  a  mfi  purplish,  very 
vascular  tumour,  growing  rapidly  and  speedily  recurring  after  removal,  unli*ss  the 
incisions  ure  carried  widely  beyond  the  growth.  It  is  sometimes  spoken  iif  as 
**  myeloid  epulis/*  It  occurs  principally,  so  far  as  my  observatiou  goos^  in 
males  advanced  in  life*  These  tumours  require  the  same  operation  as  tfa« 
fibrous  epulis  ;  and,  as  much  hiemorrhage  usually  follows  their  removal^  i 
cautery  must  he  applied  to  the  bleeding  surface.  If  the  tumour  be  vert 
lai*ge,  it  may  be  necessary  to  remove  a  portion  of  the  whole  thickness  of  liis 
bone,  through  an  external  incision,  as  will  be  described  in  the  sectioQ  OB 
Excision  of  the  Lower  Jaw  i\\,  r»4r»), 

Spitkelioma  of  tlie  Qum  is  nr>t  uncommon.     It  presents  the  ordiQinr 
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characters  of  squamous  carcluoma.  It  is  distin<]^uished  from  myeloid  sarcoma 
by  its  flat  surface,  its  early  ulceration,  the  everted  edge  of  the  ulcer,  and  its 
comparatively  slight  tendency  to  fungate  (Fig.  C85.)  In  the  later  stages  the 
neighbouring  lymphatic  glands  become  enlarged.  In  the  lower  jaw,  when  the 
growth  penetrates  the  compact  bone,  it  extends  widely  in  the  cancellous 
tissue.  In  the  upper  jaw  it  may  invade  the  antrum,  and 
completely  fill  that  cavity.  The  treatment  is  to  remove 
the  growth  freely  with  a  considerable  portion  of  the  boue 
on  each  side  of  it.  lu  the  upper  jaw,  if  the  growth  fills 
the  antrum,  it  may  be  necessary'  to  remove  the  whole  or  a 
great  part  of  the  upper  maxilla. 

Necrosis  of  the  Jaw  may  result  from  many  ditfcrent 
causes.  It  is  frequently  due  to  alveolar  abscess,  when  all 
degrees  are  met  with,  from  separation  of  a  small  sequestrum 
from  the  wall  of  an  alveolus  to  extensive  necrpsis  of  the 
body  of  the  jaw.  It  may  also  be  the  result  of  different 
varieties  of  ulceration  in  the  mouth,  salivation  by  mercury, 
syphilis,  exposure  to  the  fumes  of  phosphorus,  or  injury.  A  Fipr.  ess.— sqnamou« 
variety,  spoken  of  as  "exanthematons  necrosis"  is  not  very  Guml""'"*  ^^  ^^^^ 
uncommon  in  the  course  of  the  acute  specific  fevers,  having 
been  seen  after  scarlet  fever,  measles,  typhoid  fever,  and  small-pox.  Necrosis 
sometimes  occurs  without  any  assignable  cause.  In  this  way  I  have  seen  the 
whole  of  the  alveolar  process  of  the  upper  jaw  exfoliate  in  a  young  lady,  other- 
wise perfectly  healthy  ;  and  I  have  several  times  had  occasion  to  remove  large 
portions  of  tlie  lower  jaw — in  one  case  more  than  half  of  the  bone — for 
necrosis  that  could  not  be  referred  to  any  of  the  causes  mentioned  above. 
The  disease  begins  with  deeply  seated  pain  resembling  severe  toothache, 
which  nothing  will  allay  ;  the  gums  become  swollen  ;  the  teeth  are  loosened, 
and  eveutually  drop  out.  Before  they  do  so,  however,  pus  usually  wells  up 
through  the  alveoli.  Abscesses  form  inside  the  mouth,  and  under  the  angles 
of  the  jaw,  having  sinuses  through  which  bare  bone  is  reached  by  the  probe. 
The  general  health  suffers  greatly,  doubtless  in  consequence  of  the  patient 
swallowing  some  of  the  pus  from  the  dead  bone. 

Necrosis  of  the  jaws,  arising  from  inhalation  of  the  fumes  of  phosphorus 
during  the  manufacture  of  lucifer  matches,  first  noticed  by  Lorinser  of  Vienna, 
lias  been  especially  described  by  Von  Bibra  and  Geist,  who  had  abundant 
opportunities  of  observing  the  disease  at  the  large  manufactories  at  Nuremberg. 
This  Lucifer  Match  disease  was  some  years  ago  very  frequent,  but,  in  con- 
sequence of  the  adoption  of  precautionary  measures,  is  now  much  more  rarely 
met  with.  It  cons  sts  in  necrosis  of  the  jaws,  and  is  attended  with  the 
symptoms  above  described,  but  in  a  more  severe  degree  and  an  acute  form. 
The  affected  bone  undergoes  a  remarkable  change,  assuming  the  porous  aspect 
and  grey  colour  of  dirty  pumice-stone.  Both  jaws  are  equally  liable  to  be 
affected,  but  commonly  one  only  at  a  time  is  diseased  ;  the  whole  of  the  bone 
may  die  and  be  separated.  Thus  of  Til  cases  observed  by  Von  Bibra,  both 
jaws  were  affected  in  five  instances  only — the  upper  Jilone  in  21  cases,  the 
lower  in  25.  According  to  Langenbeck,  the  local  disease  is  preceded  in  many 
instances  hy  general  symptoms  of  phosphorus  poisoning  ;  and  there  is  a  con- 
8ideral)le  amount  of  bony  deposit  from  periostitis,  enclosing  the  necrosed  bone. 
It  has  been  believed  that  workmen  having  sound  teeth  are  not  easily  if  at  all 
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influenced  bj  the  fumes,  and  tliat  the  phuspharaa  acts  through  carious  teeth  % 
bat  Langeiibeck  bits  ohHerved  that  the  teeth  have  been  sound  in  cases  of  the 
disease,  ^eara  of  rbiladelpbia,  who  has  seen  a  lai^ge  number  of  cases,  ib  ako 
of  opinion  that  the  uecrosis  is  due  to  the  geaeral  and  not  the  local  effect  of 
the  poison. 

The  dtwjnmU  of  necrosis  of  the  lower  jaw  is  usually  unattended  witli  any 
dilRculty,  but  in  certain  cases  ti  seciuestrum  inchided  iu  a  thick  mass  of  new 
boue  may  souicwliat  closely  resemble  a  central  tumour.  In  the  upper  jaw, 
especially  when  hmite^l  to  the  palatal  process,  it  may  resemble  epithelioma  in 
the  raised  and  everted  edges  of  the  ulcer  in  the  hard  palate  and  the  spongy 
feci  commuuicated  to  the  prc^be  by  the  dea<l  bone. 

The  Treatmaiit  nf  uecrusis  of  tlie  jaw  presents  uothiu^^  Bjxn'ial  The 
removal  of  the  sequestra  should  l>e  effected  as  far  as  practicable  through  the 
in  tenor  of  the  mouth,  by  free  incisions  through  the  gums. 

In  the  upper  jaw,  where  the  necrosis  seldtjm  extends  beyond  the  alvenlir 
border  or  the  palatal  process,  this  may  always  readily  bo  done. 

In  the  lotrer  jaw,  the  questiou  as  t^:*  whether  the  dead  bone  should 
lie  extrac!;ed    throtij^h   the   mouth,    or   by    iucyiiou    from   without   through 

the  cheek,  will  be  dctenuiued 
fmrtly  by  the  position  of  the 
sinuaea  aud  partly  by  the  atoa- 
tiou  and  extent  of  the  bone 
affected.  If  the  sinuses  be  in 
the  cheek,  or  in  the  side  of  the 
neck^  or  under  the  angle  of  the 
jaw,  it  is  usually  an  indication 
that,  if  the  whole  of  the  correa- 
pund iug  ramus  or  body  of  tlie 
iioue  be  not  involved,  the  poft- 
terior  and  outer  parta  are  cer- 
tainly alfected  ;  and.  in  those 
circumstances,  extraction  of  tlie 
sequestrum  is  best  elfct^led  by 
opening  up  the  siuuaes  pamllrj 
to  the  line  of  the  jaw.  The 
incisions  for  this  purpose  Dt«d 
not  usually  be  \'ery  extensive?. 
If  the  operation  be  deUm^d,  in  accordance  with  ttj(jse  priucipies  that  guide 
us  in  the  management  of  necrosed  lK)ne  genemlly,  until  the  sequestrum  is 
quite  loose,  it  mny  usually  be  readily  extracted,  in  whole  or  in  piecea« 
through  an  opening  tliat  will  leave  but  a  gmall  cicatrix.  By  aoch 
oj^^rations  m  these*  the  whole  of  the  lower  jaw  has  been  extracted  picct*- 
meal  at  intervals  in  a  state  of  uecmsis,  first  on  one  and  tlien  on  the 
other  side.  Curnochau  has  removed  the  whole  of  the  necrosed  lower  jaw 
at  one  opi'mtion*  di^articu luting  Hrst  one  and  then  the  other  condyle  in  the 
usual  way. 

If,  however,  there  be  no  external  abscess  or  sinus — if  the  gimi  have  beta 
loosened  and  perforated,  with  a  ragge<l  portion  of  sequestrum  projfM^tiiif 
through  it  into  the  cavity  of  the  mouth,  then  no  external  incisions  will 
be  required,  but  the  dead  bone  may  a»adily  be  removed  fi-om  within  the 
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mouth.  I  have  in  this  way  taken  away  the  whole  of  the  ramus  with  its 
processes ;  and,  in  a  negro,  the  whole  of  the  bone  in  a  state  of  necrosis  hns 
thus  been  removed  in  separate  pieces,  by  Perry,  through  the  mouth. 

Raproduction  of  the  Jaw  after  Removal. — The  amount  of  regenera- 
tion of  bone  will  depend  greatly  upon  the  state  of  the  periosteum  before  the 
removal  of  the  sequestra.  If  this  be  healthy,  and  if  new  bone  have  already 
formed  prior  to  operation,  a  very  perfect  reproduction  may  take  place  ;  in  fact, 
complete  reproduction  of  the  whole  of  the  lower  jaw,  though  in  a  somewhat 
rudimentary  and  imperfect  form,  may  follow  its  removal  from  phosphorus 
necrosis.  In  the  museum  of  the  Bellevue  Hospital,  New.  York,  Wood  showed 
me  two  specimens,  one  of  the  necrosed  lower  jaw,  removed  by  him  for  phos- 
phorus disease  from  a  girl  about  19  (Fig.  686).  She  died  of  brain  disease 
three  years  after  operation  ;  and  in  the  same  collection  is  her  cranium  with  a 
reproduced  lower  jaw,  consisting  of  an  entire  semicircle  of  bone,  about  5-8thfi 
of  an  inch  deep,  with  all  the  processes.  This  unique  and  most  interesting 
case  has  already  been  described,  and  the  regenerated  bone  figured  (Vol.  II., 
p.  292,  Fig.  r»16).  In  it  the  periosteum  must  have  been  preserved  entire,  and 
thus  led  to  the  reproduction  of  the  bone.  Should  no  new  bone  have  formed 
before  the  operation,  a  dense  fibroid  cicatricial  structure  will  replace  the  lost 
bone. 

Actinomycosis,  which  has  a  special  tendency  to  affect  the  lower  jaw,  has 
been  described  in  Vol.  I.,  p.  1105. 

DIBSABEB    OF    THS    ANTRUM   AND    UPPER  JAW. 

Our  present  knowledge  of  the  operative  procedures  necessary  for  the  removal 
of  disease  of  the  jaws,  is  due  chiefly  to  the  labours  of  Gensoul,  Lizars,  and 
Listen.  William  Fergnsson  and  Christopher  Heath  have  also  done  much  to 
simplify  and  extend  this  department  of  Surgery. 

The  various  larj^^e  and  irregular  cavities  that  lie  amongst  the  bones  of  the 
face  may  become  the  seat  of  disease,  primarily  originating  either  in  the  mucous 
membrane  by  which  they  are  lined,  or  in  the  osseous  structures  that  compose 
their  walls.  In  this  way  the  frontal  sinuses,  the  ethmoidal  and  sphenoidal 
cells,  and  the  antrum,  may  either  be  seats  of  chronic  inflammation  of  their 
mucous  linings,  with  more  or  less  profuse  muco-purulent  discharge;  or  the 
mucous  membrane  may  be  affected  by  more  serious  organic  disease.  Thus 
carcinoma  may  develop  in  it,  and  after  distending  the  cavity  in  which  it 
originally  formed,  may  destroy  its  osseous  walls  ;  and,  passing  outwards  into 
other  situations  about  the  face  and  the  base  of  the  skull,  where  it  is  freed 
from  the  pressure  of  surrounding  bone,  it  may  increase  rapidly,  blocking  up 
mucous  ciinals,  as  the  nose  and  the  lachrymal  sac  and  duct,  displacing  the  eye, 
and  producing  great  disfigurement  of  the  side  of  the  face.  These  secondary 
outgrowths,  from  the  rapidity  of  their  development,  and  the  amount  of 
deformity  and  distress  which  they  occasion,  may  readily  be  mistaken  for  the 
primary  disease,  the  real  starting  point  of  which  will  often  be  found  in  a  deeper 
locality.  The  bones  constituting  the  waHs  of  these  facial  cavities,  or  the 
periosteum  covering  them,  may  also  be  the  seat  of  other  morbid  growths, 
more  particularly  of  enchondroma,  and  myeloid,  spindle-celled  or  round- 
celled  sarcoma.  These  run  a  similar  course  to  the  giowths  originating  in 
the  mucous  membranes. 
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Suppuration  in  the  Antmm.—  This  is  usually  excited  bj  curies  of  one 
of  the  tcefch,  tin:  fniigs  of  which  come  into  cIoro  relation  with  the  cavity,  vi«., 
the  first  and  second  molar,  the  bicnspid.  and  the  canine,  but  in  gome  cases  U 
Hppcars  to  arise  by  extension  from  the  nose.  It  occaeionally  arises  from 
injury.  It  is,  nsnully  accompanied  at  fir^t  )>y  deep-seated  aching,  throbbing, 
or  Umeinating  paiti  in  the  face,  Thift  may  he  rcfeiTcd  to  the  frontal  region 
and  thus  simulate  diaense  of  the  frontal  sinnses.  80  much  is  this  the  case 
that  it  is  a  "rood  rule  not  to  c>perate  for  supposed  disease  of  the  frontal  sinnses 
vvithont  previously  exploring  tlte  antrum  with  a  trochar.  The  pus  as  it  forms 
in  tlie  antrum  will  sometimes  flow  into  the  nostril  through  the  aperture  into 
the  middle  fossa,  and  then  raay  keep  up  constant  irritation,  with  nnich  fcetar 
in  the  nostrils.  When  this  hdces  place,  as  the  olfactory  region  of  the  noac  te 
healthy,  the  patient  is  conscious  of  an  unpleasant  smell,  bat  ace<irdm^  to 
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Heath  this  is  not  perceptible  to  other  iK^opIe,  In  oza^na,  on  the  other  hnoA 
the  pttient  is  uiicouseious  of  the  uiipleasnnt  smell  which  is  perceived  by  oiberv* 
In  other  cascK,  the  pti*  tlnitns  through  the  socket  of  a  tO(»th  inti>  the  motitli: 
and  much  less  commonly,  its  exit  being  prevented,  it  gives  rise  to  enlarge- 
ment of  the  cheek,  tf»e  soft  parts  of  which  l»ecome  brawny  and  inflamed,  and 
the  bones  expniidod,  so  that  at  last  they  are  thinned  to  such  an  extent  Uiat,  aifc 
in  cystic  dif^ease  of  ttje  cavity,  they  crackle  when  pressed  upon*  Any  [Kiritoo 
of  the  wall  of  the  cavity^ — the  orl*ital,  buccal,  i>»datal,  or  nasal — may  tlnai  be 
expanded  and  fluctuation  be  felt  tlirough  it ;  and,  the  lachrymal  dnot  being 
commonly  ol>strucf<*fi,  the  eye  on  the  afl'ecied  side  become*  watery.  In  tone 
cases  abscess  of  th**  antrum  has  been  followed  by  los*?  of  sight  in  the  eye  of 
the  fame  side,  lemp^rary  blindness  is  not  nncommon  when  the  floor  of  the 
orbit  ifl  raised  by  the  pus. 

As  an  aid  to  the  diagnosis  of  the  presence  of  pus  or  solid  tnmonr>  im 
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antram  may  be  mentioned  the  method  of  transillumination  recommended  by 
Voltolini  and  Heryng.  This  consists  in  introducing  an  electric  light  into  the 
mouth,  the  patient  being  in  a  darkened  room.  The  cheeks,  lips  and  lower 
margin  of  the  orbits  become  illuminated  of  a  rosy  red  colour,  whilst  if  one 
antrum  is  filled  with  pus  or  an  opaque  tumour  the  illumination  of  the 
corresponding  cheek  and  orbit  is  proportionately  diminished.  Although  this 
method  has  proved  of  some  practical  utility  it  seems  to  give  misleading 
evidence  in  some  cases. 

TreatmenL — Although  Mikulicz,  Krause,  and  others  have  recommended 
draining  the  antrum  from  the  nose,  either  in  the  position  of  the  normal 
opening  or  by  perforating  the  outer  wall  of  the  inferior  meatus,  the  method 
of  treatment  usually  adopted  consists  in  draining  the  abscess  from  the  mouth. 
Any  carious  tooth  situated  in  the  neighbourhood  of  the  antrum  should  be 
extracted  and  then  the  antrum  may  be  opened  by  perforating  the  socket.  If 
however  all  the  teeth  appear  healthy  the  opening  into  the  antrum  should  be 
made  above  the  alveolus,  or  through  the  canine  fossa  under  the  cheek,  pro- 
vided it  be  much  expanded  in  this  situation,  so  that  its  cavity  can  easily  be 
reached. 

The  perforation  into  the  antrum  may  readily  be  made,  or  the  socket  of  the 
tooth  enlarged,  by  means  of  one  of  the  forms  of  antrum-perforator  here  repre- 
sented (Figs.  687,  G88,  689),  or  a  carpenter's  gimlet,  as  recommended  by 
Fergusson.  As  the  matter  drains  away,  the  cavity  will  gradually  contract, 
and  the  deformity  thus  be  removed.  It  is  well 
not  to  attempt  to  perforate  in  the  site  of  teeth 
that  have  been  extracted  for  some  time,  as  here 
the  bone  becomes  unduly  consolidated,  and  the 
attempt  to  reach  the  cavity  is  conseijuently  likely 
to  fail.  The  matter  that  is  discharged  is  often 
very  offensive,  or  it  may  be  thick  and  pasty  from 
the  absorption  of  its  watery  parts.  After  the 
aperture  has  been  made,  the  cavity  should  be 
syringed  out  twice  daily  with  some  antiseptic 
solution.  The  best  instrument  for  this  purpose 
is  that  recommended  by  Heath,  consisting  of  a 
common  Eustachian  catheter,  to  which  an  india- 
rubber  Imll  is  fitted  to  contain  the  fluid  to  be 
injected. 

Cystic   Di86a86   of  tll6  Antruni. — In  this      Fig.  000.— cystic  Oiseaflo  of  Antrum. 

disease  the  antrum   becomes  slowly  distended 

with  a  fluid,  in  some  cases  glairy  and  mucous  in  character,  like  the 
contents  of  a  ranula,  in  others  thin,  brownish,  and  serous,  containing 
cholesterine.  It  was  formerly  believed  that  this  condition  was,  in  some 
instances  at  least,  due  to  obstruction  of  the  aperture  leading  from  the  antrum 
to  the  nose,  and  hence  the  name  "dropsy  of  the  antrum"  was  applied  to  it; 
but  it  is  now  generally  acknowledged  that  in  all  cases  it  results  from  the 
formation  of  11  cystic  tumour  springing  from  the  mucous  membrane  lining  the 
cavity.  In  such  cases  the  accumulation  of  fluid  may  after  a  time  cause  expan- 
sion and  thinning  of  the  osseous  walls  of  the  cavity.  The  cheek  is  rendered 
round  and  prominent — a  painless  indolent  semi-elastic  tumour  forming  in  it 
and  protruding  it  outwards,  and  giving  rise  to  the  egg-shell  or  parchment-like 
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crackJing  on  presnuro  (Fig.  {ji>U).    The  floor  of  the  orbit  or  the  roof  of  the 
m  tilth  may  be  caused  to  bul^e,  and  the  nasal  cavity  may  }m3  encroached  upon. 

Treatment. — The  operation  of  'Vcatlieterizing  the  antrum,"  foouded  on 
an  eiTone<3us  idea  as  to  the  nature  of  the  disease,  was  fonnerly  recommendtjd* 
i»ut  was  never  attended  with  any  benefit  to  the  patient.  The  ordy  efficient 
treatment  consists  in  opening  the  antrum  from  without :  this  is  done  without 
incising  the  lips  or  wounding  the  face,  by  thrusting  a  trochar  and  cannula  into 
the  most  thinned  and  expanded  part  of  the  tumour  under  the  cheek  ;  or,  if 
necessary,  by  dissecting  up  the  cheek  from  the  gum,  and  thus  making  an 
open  rug  into  tlie  cavity  of  the  antrum  with  a  Btront;  pair  of  scissors  or  a 
perforator,  tliroufjh  rt:^  most  expanded  part,  so  as  to  allow  the  discharge  to 
ei4cap<.»  freely*  In  order  to  prevent  a  re-aecumulation  of  the  fluid,  it  will  be 
better  to  cut  away  a  small  portion  of  the  ex|ianded  wall  of  the  antrum,  and 
thus  to  establish  a  permanent  aperture  in  it,  through  which  it  must  be  syring^ 
out  daily  with  some  antiseptic  snlution  tmtil  all  di6chari,'e  ceases. 

Folypns  of  the  Antimitt.^^rurous  polypi  are  occasionally  met  with  in 
the  antrum,  but  they  give  rise  to  no  symptoms  unless  they  reach  li  mtx^ 
sutlicient  to  cause  distension  of  the  cavity,  Tliey  then  most  commonly 
cause  absorption  of  the  inner  wall  and  project  inki  the  nasal  caritj^  from 
which  they  have  hecti  sticccssfidly  iwmoved  with  forcep. 

Dental  atui  Bentigerons  Cysts  will  he  most  conveniently  considered 
with  other  cystic  allectirms  of  the  lower  jaw,  tdthongh  the  former  an*,  aooord- 
injr  Uy  Heath,  m«jre  common  in  the  upper  than  in  the  lower  jaw. 

Solid  Tumudrs  of  various  kinds  may  take  their  origin  from  the  soperior 
maxilla  or  its  immediate  neigh hourh(jod.  In  most  cases^  by  the  time  the  case 
comes  nnder  observation ,  it  is  impossible  to  say  with  certainty  in  what  p*rt*or 
tissue  it  took  its  origin  —  whether  it  began  in  the  upper  jaw,  or  spread  into  it 
from  contiguous  structures.  Tht^  ff)l lowing  are  the  chief  tumours  mpt  wit)! 
iu  this  region  : — 

Fibroma.— This  is  not  unrtnnmun,  springing  from  the  periosteum  anO 
either  tilling  the  antrum  or  projecting  from  the  alvailar  border.  It  grows 
slowly,  and  has  no  tendency  to  infect  the  surrounding  tissues,  but  when 
springing  from  the  antrum  it  causes  gradual  absorption  of  the  surronnding 
Ixmo,  and  forces  Mm  way  into  the  neighbouring  sinuses  and  cavities,  or 
projects  forwards  on  the  face,  sometimes  forming  a  tnmour  of  considerable  sixe* 

Enchondroma. — Pure  en  chondroma  is  uncommon  ;  it«  gen  end  mode  of 
growth,  and  the  aiJpcarance  it  gives  rise  to.  are  similar  to  thc*se  of  fibroma. 

Osteoma* — Hony  growths  are  cKJCJisionally  met  with  filling  the  antrum  and 
causing  a  projection  forwards  on  the  cheek.  They  are  corafwsed  of  iteme 
having  the  normal  structure  of  bone,  and  sojuewhat  denser  in  strnctnre  tfaao 
ordinary  cancellous  tissue.  They  iucrt*ase  slowly  and  painlessly.  In  the  case 
of  a  young  woman,  aged  25,  under  the  i*are  of  lleaiii  in  Umversity  College 
Hospitnl,  the  tun»our  formed  u  considenible  prt»je(*tiou  on  the  face,  and  had 
been  growing  for  ten  years.  Pedunculated  growths  have  been  met  with 
springing  from  the  outer  surface  of  the  bone,  and  still  more  rarely  irory-like 
tumours  have  l»een  f<Mind  in  the  same  situation. 

Tascular  Tnmonrs.-Liston  removed  a  tumour  from  the  maxillary 
region,  which  m  niM-tiou  prestait^ed  the  apiK»arance  of  erectile  ttssoe.  Tbe 
epeeimen  is  now  in  the  Museum  of  University  (^oUege.  The  section  doeelf 
rtsembles  that  of  the  corpus  cavernosum  penis. 
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Barooma  of  various  kinds  is  of  frequent  occurrence  in  the  upper  jaw, 
originating  in  the  maxilla  itself,  or  in  the  surrounding  bones.  Spindle-celled 
and  round-celled  sarcoma,  in  some  cases  undergoing  partial  ossification,  and  in 
others  developing  into  cartilage,  are  the  varieties  chiefly  met  with.  They 
form  soft,  rapidly-growing  tumoure,  often  implicating  the  surrounding  parts 
and  pushing  into  the  neighbouring  cavities  from  an  early  period.  They  are 
extremely  vuscular,  so  much  so  that  in  rare  cases  they  pulsate  distinctly. 
When  they  project  into  the  nose  they  foiin  polypoid  masses,  bleeding  readily 
and  obstructing  the  fossae.  If  they  spring  from  behind  the  maxilla,  they  not 
nnfrequently  penetrate  the  cranial  cavity,  either  from  the  orbit  or  by  means 
of  the  foramina  in  the  base  of  the  sktdl.  Myeloid  sarcoma  occurs  in  young 
adult  life  chiefly  in  the  alveolar  border  of  the  bone.  In  other  parts  it  is 
extremely  rare. 

Carcinoma  is  far  from  uncommon.  It  may,  as  before  stated,  begin  in  the 
gum  or  palate,  or  it  may  originate  in  the  mucous  membrane  lining  the  antrum 
or  nasal  fossae.  It  forms  a  soft  rapidly-growing  tumour,  infiltrating  the 
surrounding  parts.  It  very  early  spreads  into  the  irregular  cavities  in  the 
neighbourhood  of  the  upper  jaw,  and  thus  is  very  apt  to  recur  after  apparently 
complete  removal. 

When  the  tumour  begins  in  the  gums  or  palate  it  has  the  structure  of  a 
squamous  carcinoma,  which,  from  its  tendency  to  spread  into  the  antrum  and 
deeper  parts,  has  been  termed  **  boring  epithelioma."  When  the  growth 
aiises  primarily  in  the  antrum  or  nasal  fossae  it  is  a  columnar  or  tubular 
epithelioma. 

Sitaation  and  Symptoms  of  Tnmonrs  in  the  Region  of  the  Upper 
Jaw. — Sarcomatous  tumours  occasionally  spring  from  the  surface  of  the  malar 
bone,  pushing  forward  the  cheek,  spreading  into  the  mouth,  and  involving, 
with  greater  or  less  rapidity,  the  soft  structures  of  the  face  and  occasionally 
the  lymphatic  glands  under  the  jaw.  They  are  usually  rapid  in  growth,  soft 
and  elastic  to  the  feel,  irregular  in  outline,  and  only  secondarily  implicate  the 
superior  maxilla  and  the  neighbouring  cavities. 

The  various  growths  that  are  connected  with,  or  spring  from,  the  periosteum 
or  mucous  membrane  of  the  antrum,  gradually  expand  and  dilate  the  cavity, 
thinning  the  bony  walls,  and  giving  rise  to  a  considerable  projection  of  one 
side  of  the  face,  the  anterior  surface  of  the  superior  maxilla  being  the  part 
that  usually  first  yields  to  the  outward  pressui-e.  The  tumour  thus  formed  is 
generally  smooth,  round,  or  oval,  slightly  lobed  perhaps,  more  especially  if 
fibrous,  and  has  in  many  cases  a  tendency  to  hang  downwards  so  as  to  overlap 
the  lower  jaw  to  a  certain  extent.  As  it  grows,  it  encroaches  more  or  less 
upon  the  structures  lying  in  the  vicinity  of  the  antrum.  Thus,  it  pushes  down 
the  palate,  causing  swelling  in  the  roof  of  the  mouth ;  and  displaces  the  alveolar 
processes  and  teeth,  giving  rise  to  irregularity  in  their  outline,  and  tending  to 
project  into  and  occupy  the  alveoli.  It  may  obstruct  the  lachrymal  duct, 
occasioning  epiphora,  or  encroach  upon  the  orbit,  causing  impairment  of 
'  vision,  and  displacement  of  the  eye-ball.  As  the  tumour  enlarges,  it 
obstructs  the  nasal  cavity,  and,  extending  back  into  the  pharynx,  interferes 
with  respiration  and  deglutition,  and  sometimes  occasions  severe  epistaxis. 
When  it  is  of  a  malignant  character,  obstruction  of  the  nasal  fossa  will  be 
found  to  be  one  of  its  earliest  signs,  leading  to  the  suspicion  of  nasal  polypus  ; 
but  the  true  and  more  serious  nature  of  the  disease  will  be  revealed  by  the 
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cmckling:  o^  pressure  (Fig.  CIKO-     The  floor  of  the  orbit  or  the  roof  of  the 
month  may  be  caused  to  baljp^e,  tind  the  nasal  cavity  maj  lie  encroached  upon. 

Treatmant. — Tho  operation  of  **  catheterizing  the  antruui,"'  fotjoded  oil 
an  emmeons  idea  as  to  the  nature  of  the  disease,  wae  fornierly  recomniCDded* 
Vtwi  wa«  never  attended  with  any  benefit  to  the  ptitrient.  The  only  efficieot 
treatment  conKists  in  openinfi;  the  antrnui  froin  without :  this  is  done  without 
incisio^^  the  li[\s  or  wuunding  the  face,  by  thrusting  a  trochar  and  cannula  into 
the  mofil  thinned  aiul  expanded  part  of  the  tumour  under  the  cheek  ;  or,  if 
necessary,  by  dissecting  up  tlie  cheek  from  the  gum,  and  thus  making  an 
opening  into  the  cavity  of  the  antrum  with  a  strong  pair  i»f  scissors  or  a 
perforator^  throui^h  it«i  most  expanded  part,  so  as  tn  allow  the  (bscfiarge  to 
escape  freely.  In  r^rder  to  prevent  a  re-accumulation  of  the  fluid,  it  will  be 
better  t4>  cat  away  a  small  portion  of  the  expan<led  wall  of  the  antrum,  and 
thus  to  establish  a  permanent  af>erture  in  it,  through  which  it  must  l>e  syringed 
ont  daily  with  s^mie  antiseptic  solution  until  all  discharge  ceases, 

Folypnfl  of  th©  Antmin. — Mucous  polypi  are  occasionally  met  with  in 
the  antrum,  but  they  give  rise  to  no  symptoms  unless  they  reach  a  fiiae 
sufficient  to  cause  distension  of  the  cavity.  They  then  most  common Jy 
cause  absorption  of  the  inner  wall  and  project  into  the  nasal  cavity,  from 
which  they  have  \mM  ^successfully  remov«i<l  with  forti'ps. 

Bental  ar;d  Denti^^eroxis  Cysts  will  be  most  conveniently  considered 
with  other  cystic  affections  of  the  lower  jaw,  although  t!ie  former  are,  aooord- 
ing  io  Heath,  more  c<unmou  in  the  upper  than  in  the  lower  jaw. 

Sol, 10  Tu.Moi;fiH  of  various  kinds  may  take  their  origin  from  the  superior 
maxilla  or  its  injmediute  ruHglibourhood,  In  most  eases,  by  the  time  the  ca» 
comes  under  Mbservation,  it  is  impossible  to  say  with  certainty  in  what  part 'or 
tissue  it  took  its  origin — whether  it  began  in  the  upper  jaw,  or  spread  into  it 
frimi  contiguous  structures.  T1tr  following  are  the  chief  tumours  met  u  rn» 
iu  this  region  :~ 

Filiroma.— This  is  not  uncommon,  springing  from  the  perioiioiim  ana 
either  iilling  the  antrum  or  projecting  fr<uu  the  alveolar  border.  It  grovf 
slowly,  and  has  no  tendency  to  infect  the  surrounding  tissuej*,  but  wheo 
springing  from  the  antrum  it  causes  gradual  absorption  of  the  surrounding 
bona,  and  forces  it*  way  into  the  neighlKuiriTig  sinuses  and  caTitioa,  or 
projects  forwards  on  the  face,  sometimes  forming  a  tumour  of  considerable  mat, 

Enckondroma^^Pure  eiichondroma  is  uncommon  j  it«  general  mode  of 
gii>vvth,  aud  the  app<*arance  it  gives  rise  to,  are  similar  to  those  of  fibroma. 

Oflteoma.-'Ftony  growths  are  occasionally  met  witli  filling  the  antrum  and 
cauaing  a  projection  forwards  on  the  ch*Hik.  They  are  comjH>ted  of  tisrac 
having  the  normal  stnictuiv  of  l>one,  and  somewhat  denser  in  structure  than 
ordinary  cancellous  tissue.  They  incrcjise  slowly  and  painlessly.  In  the  oaee 
of  a  young  wonnm*  aged  2r»,  under  the  care  of  Heath  in  l^niversity  Colkg^ 
Hospital,  the  tumour  formed  a  considomble  projection  on  tlie  face,  and  bad 
been  growing  for  ten  years.  Peduneulat',^  growtlis  Imve  l)een  met  with 
springing  from  the  outer  surface  of  the  biuie,  and  still  more  rarely  ifory-Uke 
tumours  have  been  found  in  the  same  situation. 

TascKlar  Tnxnours,  Listrui  removed  a  tumour  from  the  maxniair 
region,  which  in  s»<*tion  presented  tlie  ap]iearance  of  enctile  timuii^.  The 
Bpeciraen  is  now  in  the  Museum  of  University  (*oJlege.  The  scotion  cbielj 
rei*c*mble«  *^^  *    fthe  corpus  cavernosum  penis. 
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Barooma  of  various  kinds  is  of  frequent  occurrence  in  the  upper  jaw, 
originating  in  the  maxilla  itself,  or  in  the  surrounding  bones.  Spindle-celled 
and  round-celled  sarcoma,  in  some  cases  undergoing  partial  ossification,  and  in 
others  developing  into  cartilage,  are  the  varieties  chiefly  met  with.  They 
form  soft,  rapidly-growing  tumoure,  often  implicating  the  surrounding  parts 
and  pushing  into  the  neighbouring  cavities  from  an  early  period.  They  are 
extremely  vuscular,  so  much  so  that  in  rare  cases  they  pulsate  distinctly. 
When  they  project  into  the  nose  they  foim  polypoid  masses,  bleeding  readily 
and  obstructing  the  fossas.  If  they  spring  from  behind  the  maxilla,  they  not 
unfrequently  penetrate  the  cranial  cavity,  either  from  the  orbit  or  by  means 
of  the  foramina  in  the  base  of  the  skull.  Myeloid  sarcoma  occurs  in  young 
adult  life  chiefly  in  the  alveolar  border  of  the  bone.  In  other  parts  it  is 
extremely  rare. 

Carcinoma  is  far  from  uncommon.  It  may,  as  before  stated,  begin  in  the 
gum  or  palate,  or  it  may  originate  in  the  mucous  membrane  lining  the  antrum 
or  nasal  fossaB.  It  forms  a  soft  rapidly-growing  tumour,  infiltrating  the 
surrounding  parts.  It  very  early  spreads  into  the  irregular  cavities  in  the 
neighbourhood  of  the  upper  jaw,  and  thus  is  very  apt  to  recur  after  apparently 
complete  removal. 

When  the  tumour  begins  in  the  gums  or  palate  it  has  the  structure  of  a 
squamous  carcinoma,  which,  from  its  tendency  to  spread  into  the  antrum  and 
dcej^er  parts,  has  been  termed  '*  boring  epithelioma."  When  the  growth 
arises  primarily  in  the  antrum  or  nasal  fossse  it  is  a  columnar  or  tubular 
epitheliomn. 

Bitnation  and  Symptoms  of  Tnmonrs  in  the  Begion  of  the  Upper 
Jaw. — Sarcomatous  tumours  occasionally  spring  from  the  surface  of  the  malar 
bone,  pushing  forward  the  cheek,  spreading  into  the  mouth,  and  involving, 
with  greater  or  less  rapidity,  the  soft  structures  of  the  face  and  occasionally 
the  lymphatic  glands  under  the  jaw.  They  are  usually  rapid  in  growth,  soft 
and  elastic  to  the  feel,  irregular  in  outline,  and  only  secondarily  implicate  the 
superior  maxilla  and  the  neighbouring  cavities. 

The  various  growths  that  are  connected  with,  or  spring  from,  the  periostenm 
or  mucous  membrane  of  the  antrum,  gradually  expand  and  dilate  the  cavity, 
thinning  the  bony  walls,  and  giving  rise  to  a  considerable  projection  of  one 
side  of  the  face,  the  anterior  surface  of  the  superior  maxilla  being  the  part 
that  usually  first  yields  to  the  outward  pressui-e.  The  tumour  thus  formed  is 
generally  smooth,  round,  or  oval,  slightly  lobed  perhaps,  more  especially  if 
fibrous,  and  has  in  many  cases  a  tendency  to  hang  downwards  so  as  to  overlap 
the  lower  jaw  to  a  certain  extent.  As  it  grows,  it  encroaches  more  or  less 
upon  the  structures  lying  in  the  vicinity  of  the  antrum.  Thus,  it  pushes  down 
the  palate,  causing  swelling  in  the  roof  of  the  mouth ;  and  displaces  the  alveolar 
processes  and  teeth,  giving  rise  to  irregularity  in  their  outline,  and  tending  to 
project  into  and  occupy  the  alveoli.  It  may  obstruct  the  lachrymal  duct, 
ocx5asioning  epiphora,  or  encroach  upon  the  orbit,  causing  impairment  of 
vision,  and  displacement  of  the  eye-ball.  As  the  tumour  enlarges,  it 
obstructs  the  nasal  cavity,  and,  extending  back  into  the  pharynx,  interfen*s 
with  respiration  and  deglutition,  and  sometimes  occasions  severe  epistaxis. 
When  it  is  of  a  malignant  character,  obstruction  of  the  nasal  fossa  will  be 
found  to  be  one  of  its  earliest  signs,  leading  to  the  suspicion  of  nasal  polypus  ; 
but  the  true  and  more  serious  nature  of  the  disease  will  be  revealed  by  the 
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integumenlfi  becoming  involved,  the  ^\xm^  implic-ated,  and  perlmps  the  Bob- 
maxillury  Ijtuplmtic  glauds  euhuged. 

Diagnoflls.—In  the  diagnusis  of  tliese  tiuuuiirs  of  tlie  uppor  jaw,  there  am 
three  pniieipal  points  to  be  attended  to  : — 1,  to  distinguish  the  growth  from 
fluid  accumulation  ;  .',  to  determine  whether  it  be  simple  or  mahguant ;  and 
3,  to  ascertain  its  primary  seat, 

1.  In  making  tlie  diagnosis  from  fimd  lucunmlatmi  in  U*e  antrum,  the 
history  of  the  case,  and  the  uniform  eulurgernent  of  the  cavity  without 
lot*.ftIi?:ed  prnjeetion  beyond  any  part  of  its  walls,  the  elasticity  and  oven 
fiuctuttti«»n  that  may,  after  a  time,  ho  detected,  more  particularly  towarda  the 
outer  flidtj  of  the  swelling  and  at  the  junction  of  the  mue*iU8  membrane  of 
the  cheek  and  the  gum,  will  enable  the  Sturgeon  to  determine  that  it  is  ni»t 
solid.  But  in  many  crises  this  is  not  guificient ;  and  it  heeoukcs  necessary  to 
make  an  exploratory  puncture  by  means  of  the  perforator,  through  one  or 
other  of  the  moie  thinned  and  expanded  |>«ns  ah*eady  indicated*  This  should 
never  be  omitted  in  cases  uf  doubt :  for  it  has  happened  even  to  so  go* id  a 
Surgeon  as  Oensoul  that,  after  making  incisions  through  the  cheek  wjth  the 
view  of  extirpating  the  tumour ^  the  bonus  went  found  to  be  expanded  by  an 
antral  aljseess. 

2.  In  determining  wljuther  the  growth  be  simple  ar  maliguanl^  the  Surgeon 
will  experience  raucli  dilliculty,  so  long  as  ic  is  confined  to  the  cavity  *«f  the 
antrum  ;  but  when  once  it  has  j>erft»rated  and  ptiiscd  beyond  it^  walls,  this 
point  is  easily  solved*  Yet»  even  whilst  the  tumour  is  still  confineil  within  the 
antrum,  much  light  may  be  thrown  upon  its  natnm  by  attention  to  the  rapidity 
of  it«  growth  ;  the  greater  this  is,  the  moix^  reaison  there  is  to  suspect  that  it  \% 
malignant.  T<jo  much  importance,  however,  must  not  be  attached  to  thia 
sign  ;  for  though,  aa  a  general  rule,  fibrous,  cartilaginous,  and  bony  tumours 
may  increase  less  raj»idly  than  the  malign ant^  yet  they  may  attain  a  very  gr^t 
hulk  in  a  short  space  of  time.  The  age  of  the  patient  is  of  comparativdy 
little  value  in  the  diagnogis  ;  I  think,  however,  that,  as  a  general  rule,  simple 
tumours  more  frequently  occur  in  the  young,  whilst  the  malignant  ftirma  of 
the  affection  are  moi'e  commonly  met  with  at  the  middle  or  advancvti  periods 
of  life.  Wlien  tiie  disease  is  malignant,  the  submaxillary  lymphatic  glaodd 
often  l)ecomc  enlarged  and  itidurated  at  an  early  period.  In  a  cat^e  under 
my  t^ire,  the  malignant  character  of  a  tumour,  whilst  still  in  the  antrum,  was 
determined  by  the  faet  of  there  being  a  long  chain  of  indurated  lymphatic 
glands  lying  under  the  angle  of  the  lower  jaw.  It  must  lie  rememlKTed*  how- 
ever, that  the  sarcomata,  which  run  an  essentially  malignant  course,  infiltrating 
eurrotinding  [larts  and  recurring  in  internal  organs,  do  not  m  a  rule  atlect  the 
lymphatic  glaruls,  "VYhen  once  a  rmdignunt  tumour  has  passed  i)cyond  the 
cavity  of  the  antrum,  and  is  thus  relieved  from  the  jircssure  of  its  wnltc, 
it  grows  with  great  rapidity,  and  where  it  can  be  felt  under  the  skin, 
18  perceived  to  be  soft  and  elastic.  Spreading  extensively  amongwt  the 
bones  of  the  face  aJid  skull,  it  cree[>s  through  the  foramina  and  fist^ure^,  and 
cncrotiches  on  the  na^al  ravity  and  orbit;  its  early  prtitrui^ion  into  theite* 
cavities  is  espt*cially  characteristic  of  malignancy*  It  implicates  the 
integuments  of  the  cheek,  with  an  intbimmatory  OTMlemji,  and  i\\^  et>f| 
structures  within  ih*'  ujMuih.  and  rhn^vvn  out  fnngating  maases  in  tin  a., 
leveral  sitnations. 

J5*  A  point  of  very  great  importance  in  remu'jn  to  operative  inUnlerence  w 
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to  determine  the  primarij  seat  of  the  tumour:  whether  ifc  sprinsj  from  the  cavity 
of  the  antrum,  from  tlie  malar  bone,  or  from  behind  the  superior  maxilla  in 
the  pterj«(o-maxill'iry  fossa.  When  it  springs  from  the  interior  of  the  antrum^ 
the  buccal,  orbital,  nasal,  or  palatal  walls  of  that  cavity  are  expanded,  and 
the  hue  of  teeth  is  rendered  irregular.  When  the  tumour  primarily  springs 
from  the  matar  hone  (Fig.  601),  it  pushes  forward  the  cheek  into  a  somewhat 
conical  prominence,  and  dips  down  into  the  mouth  between  the  gums  and 
the  soft  structures  of  the  face.  It  does  not  involve  the  palate,  or  alter  the 
line  of  the  teeth  ;  but  rather  spreads  over  the  bones,  and  involves  the  soft 
parts  by  continuity  of  tissue,  without  any  definite  anatomical  disposition.  As 
the  tumour  increases  in  size,  it  will  implicate  the  anterior  wall  of  the  antrum, 
and  project  into  that  cavity.  When  the  disease  develops  primarily  behind  t/ie 
superior  maj^itla,  between  it  and  the  great  wing  or  the  pterygoid  process  of 
the  sphenoid,  the  upper  jaw-bone  is  simply  pushed  bodily  forwards,  there 
being  little  if  auy  deformity  in  its  outline, 
the  line  of  teeth  nut  being  displaced,  nor  the 
walls  of  the  antrum  expanded.  Yet  it  must 
be  borne  in  mind  that  the  difficulty  of 
diagnosis  is  greatly  increased  by  the  fact  that 
a  tumour,  though  not  originating  in  the 
antrum,  may  6nd  its  way  early  into  this 
cavity,  or  may  pass  into  the  orbit  thron^rh 
the  spheno-maxillary  fissure,  and  may  make 
its  way  forwards  amongst  the  bones  of  the 
face. 

Treatment. — In  the  treatment  of  tumours 
of  the  upper  jaw  and  antrum,  nothing  can 
be  done  except  to  extirpate  the  growth ;  and 
it   is  consequently   of  great   importance  to  j 

distinguish   those   forms   of  the  disease  in        »>  i:^^^^^ 
which  an  operation  can  be  undertaken  with  Fig.  09i.-Maiiu,mnt  Disease  of  Malar  Bone 
Bafety,  and  with  a  fair  chance   of  success,  not  suUabie  for  operation, 

from  those  in  which  none  should  be  per- 
formed. The  points  to  be  considered  are:  1,  whether  the  tumour 
is  benign  or  malijrnant ;  2,  if  it  be  benign,  whether  it  grows  from  the 
antrum  or  sprinofs  from  behind  the  superior  maxilla;  or  8,  if  it  is  malig- 
nant, whether  it  has  passed  the  boundaries  of  the  antrum.  When  the 
tumour,  springing  from  the  antrum,  is  of  a  simple  character,  the  disease 
should  be  removed,  together  with  the  whole  of  the  superior  maxilla ;  the 
tumour,  whatever  size  it  hsvs  attained,  being  generally  encapsuled,  and  the 
bones  expanded  and  absorbed  around  it ;  so  that  it  is  well  bounded,  and 
does  not  implicate  neighbouring  parts.  When  the  tumour  springs  from 
'— che  spheno-maxillary  or  pterygo-maxillary  fossa,  pushing  the  bones  of 
the  side  of  the  face  forwards,  an  operation  should  not  be  lightly  under- 
taken, ns  it  is  doubtful,  in  many  cases,  whether  the  Surgeon  can  interfere 
with  any  prospect  of  success.  Should,  however,  the  tumour  be  simple, 
the  patient's  health  good,  and  an  operation  be  deemed  expedient,  the 
tumour  can  be  reached  only  by  excising  the  upper  jaw,  when  it  may 
either  be  removed  attached  to  that  bone,  or  it  may  be  extirpated  from  the 
cavity  in  which  it  lies  behind  it.     Such  an  operation,  implicating  as  it  does 
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the  Ijase  of  the  skull,  may  be  followed  by  death  fi'om  glior:k,  as  I  Baw  happen 
m  a  patient  tif  Lifitoirs  ;  or,  involving  the  internal  mHxillary  aitery,  raay  be] 
attended  with  very  profuse  ha?morrhagc.    When  onoe  a  itialigtiant  growth  of  J 
this  part  has  pas&tnl  l^ey<md  the  osseons  houndaries  uf  the  untmm,  tht*  questioii  | 
of  removal  beconic-n  very  complicated.     lo   reference  tn  this  point,  I  think 
that  it  may  l)e  stated  trenerally  that,  if  the  cheek  be  freely  movable  over  thcs 
tumour,  and  the  lymphatic  glands  unaffected,  the  operation  maybe  under*  | 
taken.     But,  if  it  have  advanced  ao  far  as  to  implicate  the  soft  strnctures  of  I 
the  cheek,  with  enlargement  of  the  submaxillary  lymphatic  crlatids,  it  i»  m*ti 
jwudent  to  interfere  with  it  by  operation  :  as  tntiltration  will  have  tak 
more  widely  than  the  knife  can  reach,  and  speedy  i-ecnrreure  must  of  : 
ensue.     80  long  as  it  is  contained  within  the  cavity  of  the  antrum,  wliarol 
indeed  it  is  often  im|>08sible  to  ascertain,  until  after  removal,  the  true  nature! 
of  the  affection,  it  may  be  excised,  jirovided  the  inlands  in  the  neck  be  not  I 

enlar«^ed.  If  they  Ixf  nuieh  implicated,  evciil 
fhon^h  the  walls  of  the  aritrnrn  Ijc  not  per- J 
filtrated,  it  is  wrong  to  interfere^  as  a  curt*  brj 
o  perat  i  ve  prtK^ed  n  re  m  us  t  he  hope  lefs.  When ! 
both  jaws  are  affected.  88  ^metimefi  hail 
hap^x^iKHi  it  is  very  rarely  that  any  operatton  j 
is  possible  (FtiT,  i\\\'l). 

Operations  on  tlie  XTpper  Jaw. — Thej 
(^prratmiii  thnt  have  bien  pra^^tised  for  the] 
removal  of  tumuurs  spriufringfrom  the  upper] 
jaw  are  of  three  kinds.  They  consist  of— 1 J 
Scooping  out  of  the  Tumour:  iT,  Partial] 
Rxcie^ion  of  the  Huperiur  Max  ilia  %  and  .%  iff 
Complete  Uemoval  with  or  without  the  Mabrl 
Honc» 

For  oji*:?raliuns  on  the  upjier  jaw,  thu 
SuTgc<»n  will  require  strong  cutting  foreepB, 
and  two  or  three  narrow-bladed  saws,  with  handles  set  at  different  aii^ks« 
and  having  movable  backs  (Fig.  6a.i]. 

L  Scooping  ont  the  Tumour. — The  practice  of  scooping  out  tomotifs 
of  the  antrum,  alter  turning  up  the  cheek  from  its  anterior  surface,  is  one  on 
the  pr(:>priety  «»f  which  there  is  a  difference  of  opinion  among  SuTf^eona. 
Listou,  whose  experience  in  tliese  diseases  was  in  his  day  unrivailed^  denoanoed 
all  -^grubbint^"  operations;  and  Syme  strongly  disapproved  of  the 
But  other  Surgeons,  whc«e  views  on  the  subject  are  entitled  to  tlw  tu| 
respect,  advocate  and  practise  this  prtjci^nling.  For  my  o^ti  port,  I 
upon  the  practice  as  unscientiSc  in  prin(Mple  and  disiisinms  in  itfi  resulta.  It 
ia  api^licabk  t«nly  tn  the  softer  kinds  of  tumours,  and  these  are  chiefly  sarct»- 
matn.  X*>w  I  hold  it  to  be  generally  impossible,  by  gouging  or  Slumping,  ta 
extirpate  these  completely  from  any  bone  in  which  they  may  be  dcvcloped.| 
It  16  impossible  in  this  way  fairly  to  go  beyuiid  the  limits  of  thr  ' 
healthy  structures.  Tissues  that  ai^iear  and  feel  sound,  are  in 
tmted  ;  hence  sj«'i^ly  nH*urrent*e  tjikes  place.  This  hns  happt^Ui-ii  in  evert 
easc^  in  which  I  have  an^n  tins  operttinn  practised  ;  and  the  rccnrrcnt  is  wo?9oi 
in  all  ita  features —more  rapid,  more  luxuriant,  more  malignant — than  tha 
primary  disease.     In  fact,  there  is  no  reas^ju  why.  in  operatioDs  on  the  jaw%l 
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we  should  depart  from  that  principle,  which  is  found  necessary  in  operations 
on  other  parts  for  the  removal  of  malignant  growths,  of  being  guided  in  the 
extent  of  the  removal  by  the  anatomical  boundaries  of  the  part  affected,  and 
not  by  the  apparent  extent  of  diseased  structure. 

2.  Partial  Exciflion  of  the  Saperior  Maxilla.— Although  I  do  not 
consider  the  scooping  away  of  the  tumour  from  the  antnim  to  be  a  proper 


Fij;.  r.o:j.  -  Saw  with  Men-able  Back,  for  Operations  rm  the  Jaws. 


procedure,  I  would  not  advocate  the  removal  of  more  of  the  bones  of  the  face 
than  is  absolutely  necessary  for  the  complete  extirpation  of  the  disease,  more 
especially  when  that  is  not  malignant.  The  disease  may  be  limited  either  to 
the  upper  or  to  the  lower  part  of  the  superior  maxilla.  Tn  these  cases,  the 
practice  of  Fergusson  has  led  to  great  advances  in  our  method  of  removing 
such  disease  with  the  least  possible  disfigurement  and  the  least  loss  of  bone. 
With  regard  to  the  external  incisions  in  these 
cases,  Fergnssou  showed  thnt  they  often 
need  to  be  but  very  limited  ;  all  that  is  neces- 
sary being  a  cut  from  the  angle  of  the  mouth 
upwards  and  outwards  through  the  cheek, 
or,  in  other  cases,  a  slit  through  the  upper 
lip  in  the  mesial  line,  the  knife  being  carried 
along  the  side  of  the  columna  into  the 
nostril.  By  these  simple  incisions,  Fergusson 
has  shown  that  sufficient  relaxation  of  parts 
can  be  obtained  for  the  excision  of  the  greater 
part  of  the  superior  maxillary  bone. 

In  some  cases,  the  malar  bone  and  floor 
of  the  orbit  will  be  found  to  be  sound.  When 
this  happens,  they  should  both  be  left  ;  and 
with  this  view,  after  the  cheek  has  been 
incised  as  just  described,  a  deep  horizontal 
groove  should  be  made  with  a  narrow 
straight-backed  saw  below  the  orbit,  directly 
across  from  the  nasal  process  of  the  maxillary  to  the  edge  of  the  malar  bone. 
The  forceps  should  now  be  applied  so  as  to  cut  downwards  and  outwards  from 
the  end  of  this  incision,  and  thus  to  sever  the  connexion  between  the  superior 
raaxilla  and  the  malar  bone.  They  are  next  to  cut  along  the  groove  that  has 
been  traced  horizontally  with  the  saw,  one  blade  cutting  from  the  nares  along 
this  ;  and  lastly,  the  alveolus  and  hard  palate  have  to  be  divided.  This  is  best 
done  after  the  extraction  of  one  of  the  central  incisors,  by  passing  a  narrow- 
bladed  saw  into  the  anterior  nares  and  catting  down  through  the  alveolus  ; 


Fig.  0^4.— Lines  of  tnciHitm  in  Lbtton's  Ope- 
ration for  ExciMion  of  Upper  Jaw. 
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tho  remainder  of  the  section  \mn^  completed  with  the  forceps.  Or  the  pro- 
ceeding may  be  reversed,  and  tlie  cut  made  from  the  month  up  towards  tho 
nasal  cavity.  Should  the  disease  implicate  chiefly  the  npper  orbital  and  nasal  ^ 
portions  of  the  bone,  leaving  the  clieek  and  roof  of  the  mouth  sound,  another  ■ 
mot1iliC4ition  of  the  operation  may  be  imdertakea  by  carrying  the  knife  from 
the  naNal  process  down  the  side  of  the  nose  and  from  tho  nostril  across  tlie 
cheek,  dissecting  up  the  flap  tluii*  formed.  The  palpebral  ligament  must  then 
be  cut  through,  and  the  fiit  of  the  orbit  pushed  upwards  and  held  <»u  one  side 
with  a  copper  spatula,  which  at  the  same  time  protects  the  eye  from  injury.  1 
The  nasal  process  of  the  superior  maJtillary  b<.me  is  next  cut  through  fr<»m  the  I 
lower  and  inner  part  of  the  orbit  into  tije  nose  ;  the  saw  is  carried  from  the 
nnt^rior  nares  across  the  superior  maxilla  above  its  alveolar  process,  and  from 
the  outer  end  of  this  a  perfiendiculur  cut  is  carried  upwards  into  the  orbit] 
towards  its  outer  angle  so  as  to  extend  backwards  int»  the  spheno- maxillary  I 
fissure.  The  cutting  forceps  are  then  carried  along  tliese  lines  of  incision  sol 
as  to  loosen  the  Iwne  completely  and  the  detached  ijortion  is  lifted  out  by' 
means  of  u  curved  periosteal  elex ator, 

«1.  Completa  Bxcision  of  the  Upper  Jaw. — Tlie  operation  of  excision  of  I 
the  whole  of  the  upper  jaw,  together  with  the  malar  lione,  for  tumour  of  the] 
antrum,  was  first  proposed  by  Lizars  in  IS  1*1;  ;  though  fi ensoul  of  Lyons  wail 
the  first  Hurgcon  by  whcfm  the  optratitin  \vm  actually  performed,  in  May,  1>*2T 
Since  then.it  has  been  practised  repeatedly;  ami  the  numes  of  LisLou  a&d 
of  Fergusson  are  inseparably  connected  with  it,  for  the  skill  with  which  tbcyj 
flcvised,  and  the  boldness  with  which  they  carried  out,  the  various  steps  of  it 
performance. 

The  patient  should  be  placed  in  a  recumbent  position  with  the  head  and 
shoulders  weH  raised  by  pillows,  opposite  a  good  light.     The  Surgeou  standi 
at  first  on  the  same  side  as  the  bone  to  be  removed,  but  during  the  sawing  be 
will  find  it  ctmvenient  to  stand  always  on  the  right  side,  returning  to  the  left,J 
if  that  l>e  tl^e  afTected  siile,  during  the  final  stages  of  the  operation.     Hasraor- 
rhage  during  the  operation  in  one  of  the  chief  dililculties,  not  only  on  acctmticl 
of  the  actual  loss  u\  blood  that  may  take  place,  hot  fruui  the  risk  uf    ' 
from  the  blouil  finding  its  way  into  the  larynx*     In  order  to  prew 
accident  the  throat  must  frequently  be  wiped  out  during  the  operation  withl 
sponges  fixed  upon  proper  holders*     Annandale  has  a*commeuded  that  the! 
o|x*ration  should  be  done  witii  the  patient's  head  hanging  over  the  en»l  of  thai 
table,  so  tluit  any  b!«K)d  that  runs  backwards  may  accumulate  in  the  upjxtj 
part  of  the  pliaryiix,  whence  it  can  lie  reujoved  from  time  to  time  with  al 
8]K>nge.     This  jxisition,  however,  tends  to  aggravate  the  hieraorrhage,  and  ial 
not  to  be  rt*commended  when  tlie  tumour  is  very  v*tscular.     It  will  oftea  Wl 
found  useful  tc*  plug  the  posterior  nares  with  a  good^sized  sponge  passed^ 
behind  the  soft  palate  in   the  way  alivady  described,  before  commencing 
the   operatiim.      This  tt-nds  to  push   the  soft  palate    forwards,  and    may 
embarrass  the  breathing.     Should  this  happen,  a  large  tnlie  of  aooie  kiud«| 
such  afi  a  lithotomy  tube,  may  be  passed  betwtwMi  the  itjot  of  the  tongue  and! 
the  *oft  palate  through  which  respiration  can  be  rea<lily  carried  on,     Dnringj 
the  of»enition  a  good-sized  sponge,  attached  to  a  piece  o(  ux>d^ 

in  the  m<ajtb  on  the  side  on  which  the  operation  is  i-  .'atc 

being  taken  to  leave  a  sulficient  S]  aci«  for  the  parage  of  air  i  uon.    U 

rau^t  l»e  remembcreil,  that  the  patient  dot*  not  reifuire  tbt  ,1 ......  m<»utb  U> 


^ 
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breathe  through,  and  if  it  be  carefully  managed,  a  great  part  of  the  cavity  niny 
be  filled  with  sponges  during  the  operation.  In  this  way,  in  ordinary  cases, 
this  operation  may  be  performed  without  a  drop  of  blood  passing  down  the 
throat.  If  the  tumour  be  very  large  and  vascular,  and  much  haemorrhage  is 
expected,  it  may  be  advisable  to  adopt  more  efficient  means  to  prevent  the  risk 
of  asphyxia.  This  danger  may  be  entirely  avoided  by  the  method  devised  by 
Trendelenburg,  and  adopted  by  Langenbeck,  in  cases  of  operation  about  the 
jaws,  palate,  or  pharynx,  in  which  serious  haemorrhage  is  anticipated.  The 
patient  having  been  placed  under  the  influence  of  chloroform,  tracheotomy  is 
performed  in  the  usual  >vay  above  the  thyroid  body.  A  trachea-tube  fitted 
wich  a  hollow  india-rubber  collar  (Fig,  695,  1)  is  then  introduced,  and  the 
inhalation  of  the  aniBsthetic  vapour  carried  on  through  it  by  attaching,  by 
means  of  an  india-rubber  tube,  a  funnel  containing  a  sponge  (Fig.  695,  2). 
AVhen  the  Surgeon  is  about  to  commence  his  operation,  the  collar  is 
inflated  by  means  of  the  india-rul)ber  ball  attached  (Fig.  695,  3) ;  the  eflfect 


Fij?.  ('.«.»'>.— Tren«leU*nbuig'H  Trachca-TaiiiiM»n. 

1.  Tlie  Trailifa-tubt'  and  Collar  slightly  inflated.     2.  The  lulialing  Funnel. 
8.  TIh'  Intialiiij;  Bottle  attaclud  to  the  Collar  on  Tmthea-tube. 


being  to  close  the  trachea  round  the  tube,  and  thus  to  cut  ofl^  all  possibility  of 
blood  finding  its  way  down  the  larynx  into  the  lungs.  After  the  operation 
is  completed,  the  "  trachea-tampon  "  is  removed,  and  an  ordinary  trachea-tube 
is  sulwtituted  and  retained  as  long  as  may  be  thought  necessary.  If  this 
apparatus  be  not  at  hand,  the  desired  result  may  be  equally  well  obtained  by 
j)erforming  a  preliminary  laryngotomy  and  then  plugging  the  pharynx  with  a 
large  sponge,  which  can  be  withdrawn  as  soon  as  the  operation  is  over. 
Macewen  has  sutrgested  that  instead  of  opening  the  larynx  or  trachea  a  tube 
should  bo  passed  from  the  mouth  through  the  pharynx  and  the  glottis,  the 
upper  opening  of  the  larynx  being  then  plugged  with  a  sponge.  This  he  has 
successfully  done  in  several  cases.  The  tube  should  be  of  gum-elastic,  and 
should  correspond  to  about  a  No.  10  or  12  English  catheter.  It  is  passed  by 
introducing  the  finger  into  the  mouth  and  depressing  the  epiglottis  on  the 
tongue,  and  so  guiding  the  tube  over  the  back  of  the  finger  into  the  larynx. 
The  patient's  head  should  be  thrown  somewhat  backwards  while  the  tube  is 
being  passed. 


6^8       DISEASES    OF    THE    ANTRUM    AND 

In  oi*dor  to  diminish  the  loss  of  blood  as  far  as  poisible^  the  facial  arterf ' 
may  be  compressed  during  the  early  incisions,  and  all  bleeding  vessels  mujit  bo 
seisied  iu  forcipressure  forceps  immediately  they  are  divided. 

The  pai'tg  to  be  removed  must  be  fairly  ex[KM?ed  by  raisinef  a  flap  from  1 
ilje  cheek.  This  may  l>e  fashioned  in  varioiifl  ways  (see  Figs.  (J94,  69i>,  697 >- 1 
The  followin^%  whicli  u  the  mutlnfd  ttdopted  by  Uston,  will  o<:*eiisioimlly  l>e  \ 
found  to  be  convenient  where  the  tumour  is  very  lar^^e  (  Fig.  6J)<j  ). 

Iu  the  first  stage,  the  eentral  incisor  tooth  on  the  diseased  side  having  Iw^^n 
extracted,  the  |>oint  of  a  knife    is  entered   opposite   the  external  angular] 


W\g.  <««.— E«sl»ioii  uf  ttiipor  Jaw  by  Ltolon**  M^tlioil. 


prooeSB  of  the  fnmuil  bone,  and  carried  with  u  semicircular  gwirp  into 
angle  of  the  month.  From  th*.*  upper  end  of  tins  iucisi<»n,  a  cut  al>ottt 
one  inch  in  length  may  be  carricil  along  the  zycrima.  Another  incision  i«  I 
made  from  the  nasal  process  of  the  superior  maxillary  Ixjne,  down  to  the  side  J 
of  the  noae,  r«iund  tlie  ala,  which  it  detaches,  and  through  the  centre  of  the] 
upper  lip  into  the  mouth.  The  flap  thus  formed  is  dissected  upwards  antil  j 
the  margin  of  the  orbit  is  reached  fFig.  r»9r>);  the  soft  parts  are  then  cmrc^j 
fullv  eijparatc<l  fr(nn  the  flour  of  this  cavity,  nrid  drawn  u{>w&rd«  by  a  oarred 
copper  spatula,  which  protects  them  and  the  globe  of  thv  eye. 

The  operation  by  the  external  flap  (Fig.  ♦?U7)  ia,  however,  preferable  id  aB 
ordinary  cases,  and  is  thus  CiiiTied  out  :  The  point  of  the  knife  ia  eoterifd 
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the  inner  angle  of  the  eye,  and  carried  down  the  side  of  the  uose^ 
round  the  alu^  and  through  the  centre  of  the  upper  lip*  Anothpr  incision  is 
now  made  in  a  horizontal  direction  below  the  urUit,  by  entering  the  point  of 
the  knife  where  tlie  lirst  incieion  commencedp  nnd  carrying  it  directly  out- 
wards in  the  line  of  junction  of  the  lower  eyelid  with  tlie  cheek,  along  the 
edge  of  the  orbit  iis  far  m  the  zygoma.  The  flajv  thus  formed  is  thrown 
outwiirds*  TbiB  line  of  incision  \u\&  the  great  advantage  over  the  one  repre- 
sented in  Fig,  <lit4,  that  the  arteries  and  ncrvus  of  the  face  are  cut  near  their 
terminations,  and  not  through  their  larger  branches. 

The  next  step  in  the  operation  consists*  in  the  division  of  the  bones.  This 
ie  best  done  witli  it  jaw-saw  and  .strong  cutting-forcepH.  The  central  incisor 
ith  ig  first  exti-acted  on  the  side  on  wiiich  tlui  jaw  is  to  l*e  removed.  The 
'*8aw  (Fig.  0'J3)  18  then  pushed  into  the 
uostril  with  its  edge  parallel  to  the  Imrd 
palate.  Its  point  iwml  not  be  diri.*eted 
upwards  for  fear  of  ijijitjirjg  the  cribriform 
plate.  The  gaw  '\t^  then  earned  tlirough  the 
alveolar  Ixjrder  and  the  palate  process ^s  of 
the  superior  maxilla  and  palate  bones,  cuttint: 
throngh  the  alveoluB  of  the  incisor  that  ht*s 
been  extracted.  No  incision  must  be  made 
with  a  knife  through  the  soft  .structures  of 
ilie  hard  pahite,  as  they  arc  divided  readil> 
nnd  with  letw  haemorrhage  by  the  saw.  Carr 
must  be  taken  not  to  saw  ao  far  as  to  injuiL 
the  soft  palate.  A  sniuller  saw  is  then  taken, 
and  the  inti^l  process  divided  nt  the  level  ot 
Irbe  lower  margin  of  ilic  orbit,  so  that  the 

ior   extremity  of  the    incision  shall 

pond  to  the  line  of  the  articulation 
(»etween  the  superior  maxillary  and  t!ie 
ethmoid  IjcmesL  The  saw  m  then  carried 
throngh  the  malar  bone  in  such  a  direction 
fM  to  n.'ftc*h  the  anterior  extremity  of  the  spheno-maxillary  /in^nre.  If  the 
tumour  implicates  the  malar  bone  extensively,  the  zygoma  must  be  divided 
ttnd  another  saw-cut  carried  from  the  spheno-maxillary  fis.siiie  through  the 
frontal  process  of  the  malar  bone. 

The  hoae-(orcei»s  are  now  apph'ed,  first  to  the  malar  lione  and  next  to  the 
tliUMil  pn>cjt*se.  One  blade  of  the  forceps  (the  Hat  side  being  directed  to  the 
iiOQDd  bone)  is  then  put  into  the  nose,  and  the  other  in  the  month  in  tlie  line  of 
the  saW'CUt  already  made.  As  the  blades  are  closed,  the  wedge-like  action  of 
the  foroejia  forces  the  bnne  outwards  and  fractures  its  iX)Sterior  attachments. 
Unl<^  tlie  bony  stmctun.'S  ai-e  extensively  destroyed  by  the  tumour,  the  hne 
of  fracture  runs  across  the  as*'ending  process  of  the  palate  bono  and  the  tniddle 
|mrt  of  the  two  pterygoid  plates^  the  ailiculation  between  the  superior  maxillary 
luid  the  puiate  bone,  and  that  between  the  tuberosity  of  the  palate  bono  and  the 
goid  plates  being  too  firm  to  yield.      The  jaw  being  now  completely 

ted  from  its  buny  attachment,  the  Surgeon  seizes  it  in  tlie  **  lion- forceps'* 
frith  his  left  band  and  wrenches  it  downwards  and  outwards,  while  he  cute 
avay  the  soft  palate  from  the  attachment  t4j  \\\v  boiif,  carr*  being  taken  not 


pigr  m. 
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to  cut  it  through  vertically.     If  at  this  stage  the  superior  maxillary  uerve  }i 
scern  it  must  be  cut  through.     The  parts  of  the  pterygoid  raiisclea  att^bec 
to  the  portions  of  the  pterygoid  plates  that  are  removed  can  be  torn  throngi 
with  a  little  help  from  the  scalpel  or  scissors.    If  the  bone  is  too  much  biokeq 
up  by  the  tumour  to  be  held  by  the  lion-forceps,  it  can  usually  be  dmwfl 
formirds  with  the  fingers.     As  soon  as  the  bone  cuuk'S  out,  a  dry  sponge  mn 
be  forced  intt"  the  favity  to  arrest  hitmorrhage,  while  the  moutii  and  fauc 
are  clenred  of  blood,  and  the  patient,  who  at  this  stiige  has  often  pftrtlj 
regained  consciousnessjs  again  brought  under  the  itifiuetice  of  the  anaesthetic.] 
Haemorrhage  from  the  terminal  branches  of  the  internal  maxillary  must  then 
Ik?  arrested  by  the  aetuiil  cautery,  or,  if  possible,  by  ligature.     When  all] 
bleeding  has  ceased,  the  whole  cavity  must  be  eai-efully  examined,  and  anj 
reniainiug  fragments  of  the  growth  must  be  removed  either  with  sciiiLsors  ol 
with  Patjueliu's  cautery.     If  the  whole  growth  is  undoubtedly  iijraoved,  th| 
cavity  is  then  touched  with  a  solution  of  chloride  of  zinc  (gr.  40  to  Jj),  C4ir«^ 
being  taken  tfiat  none  of  the  fluid  passes  down  the  throat.     It  should  then  bei 
sprinkled  with  iodoform  in  crystals,  and  the  cheek  flap  laid  down.     If  there  is 
any  doubt  abuut  the  complete  removal  of  the  growth.  Heath  recommends  that 
some  strips  of  lint  spread  with  ehViride  of  zinc  paste  should  Ite  laid  in  thM 
cavity.     Honie  pieces  of  dry  lint  may  be  placed  over  these  to  prevent  any  of 
the  paste  finding  its  way  into  the  throat.     The  flap  must  be  retained  in  situ 
by  strong  metallic  sutures  or  hare-lip  pins  through  the  lip,  and  by  finer  suturei^ 
of  catgut,  horse -hair,  or  silk,  along  the  other  lines  of  incision.     Howevirf  J 
much  the  skin  may  have  been  scratclied  and  thinned,  none  should  be  rtMnovccll 
unless  it  has  been  actually  infiltrated  by  the  tumour.     The  afler'treatmentj 
consists  in  syringing  the  cavity  out  daily  with  (Amdy's  fluid  or  sanitaa  and 
water,  and  sprinkling   the  raw  surface  with  a  little  iodofonn  by  means  of  a] 
eainL^r^-hair  pencil     There  is  nothing  so  etficient  as  iodofonn  in  ihe  pi^vention  j 
of  decomposition  in  these  casi^s,  and  by  its  use  the  danger  of  septic  poisoning  j 
or  septic  pneumonia  is  greatly  diminished.     After  cientrizfition  is  complete, ! 
tl»e  patient  is  fitted  with  a  propt*r  obturator,  and  the  deformity  R*snlti ng  ti  far  ; 
k?!*  than  might  have  Ix^en  anticipated. 

Besulti.— The  result  uf  operations  for  the  removal  of  the  upper  jaw  wTwyj 
satisfactory,  m  far  as  the  ofteration  itself  is  concerned.     Though  meet  scriotm, 
the  operation  is  not  very  dangerous.     Of  17  consecutive  cases  collected  bjr ! 
Hutchinson  as  having  been  practiseej  in  the  London  hospitals*  it  was  sncecflsfnl 
iu  14  ;  and  of  Hp  eases  (lOof  t*«tnl  an*!  d  of  partial  removal)  ilone  by  tlsmarch,  { 
l;>  were  successful  (viz.,  8  of  the  former  and  a  of  the  latter |.     80  far  as  reear- 
l^nce  of  the  disease  is  concerned,  all  will  depend  on  the  nature  of  the  tumour, 
and  the  extent  of  the  opemtion.    If  the  disease  be  malignant,  speedy  reeunrncr  , 
will  certiiinly  ensue  if  partial  excision  or  scooping  l>e  practised.     Xotbiiig» 
indeed »  can  be  more  disastrous  than  the  result  of  partial  o{v  iu  these 

cases.      Kveu  though  the  wljole  maxilla  l>e  i*xcised,  the  incisi'  _  tjsrried 

wide  of  the  disc^asc,  recurrence  is  the  almost  invariable  nile,  though  the  more 
complete  operation  secures  longer  immunity.  The  liability  to  recurn^nce  it . 
remarkable  in  these  cases,  when  we  consider  how  isolated  the  upper  jaw  b,  | 
being  bounded  on  three  sides  by  the  cavities  of  the  mouth,  noee,  and  orbit, 
and  how  completely  it  can  be  excised.  It  is,  I  believe,  mainly  dues  to  two 
causes — early  implication  *4  the  si^ft  jmrts,  and  extension  of  the  miiicihicf 
throug!)  the  fissures  tmd  sinuses  l)ebind  the  bone*     Tb^se  recunent  muligiiaiil 
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growths,  after  removal  of  the  primary  tumour,  do  not  admit  of  extirpation. 
When  the  tumour  is  benign,  the  result  is  most  satisfactory,  and  the  cure 
usually  complete. 

Ttunours  that  spring  from  behind  the  Superior  Maadlla  have  already 
been  refeiTed  to  in  speaking  of  naso-pharyngeal  tumours  (p.  596),  and  in 
discussing  the  diagnosis  of  tumours  of  the  upper  jaw  (p.  632).  They  may 
grow  from  the  sphenoid  bone,  or  from  some  of  the  deep  cavities  lying  between 
it,  the  palate  bones,  and  the  ethmoid,  constituting  various  forms  of  naso- 
pharyngeal, palatine,  or  naso-palatine  polypi.  Formerly  these  tumours  were 
either  left  untouched,  or  were  extirpated  together  with  the  superior  maxilla  or 
after  its  removal.  Of  late  years  various  operations  have  been  devised  without 
the  necessity  of  removing  that  bone,  which  is  either  turned  up,  down,  or  on 
one  side.  The  best  operation  on  the  whole  for  their  removal  is  Langenbeck's 
Osteoplastic  Section  of  the  Superior  Maxilla,  with  displacement  of  that 
bone.  The  first  operation  was  performed  in  1859.  Up  to  1877,  Langenbeek 
had  performed  it  13  times,  with  10  complete  cures  and  3  deaths.  It  has  been 
performed  in  Germany  also  by  Esmarch,  Wagner,  Simon,  Nussbaum,  and 
Billroth.  The  last  two  performed  it  for  removal  of  the  superior  maxillary 
nerve  for  neuralgia.  In  America  it  has  been  performed  twice  by  Cheever. 
In  one  case,  it  was  done  for  removal  of  a  tumour  growing  from  the  body  of 
the  sphenoid  bone  ;  the  tumour  recurred,  and  the  operation  was  repeated  at 
the  end  of  eleven  months,  with  perfect  success.  In  the  other  case,  both  bones 
were  displaced  at  the  same  operation  ;  but  the  patient  died  on  the  fifth  day 
of  "prostration  with  excitement."  In  Langenbeek 's  first  operation,  the 
incision  was  made  from  the  middle  of  the  nasal  eminence  of  the  frontal  bone 
towards  the  right,  over  the  nasal  process  of  the  superior  maxilla  and  down- 
wards to  the  ala  of  the  nose.  The  edges  of  the  wound  were  dissected  up  so 
as  to  expose  the  whole  nasal  process  and  the  nasal  bone,  the  periostenm 
remaining  untouched.  The  cartilaginous  portion  of  the  nose  was  separated 
from  its  bony  attachments.  The  nasal  bone  was  then  cut  through  with  bone- 
forceps,  close  to  the  septum,  and  upwards  as  far  as  the  frontal  bone  ; 
by  a  second  cut  the  nasal  process  of  the  superior  maxillary  was  divided 
into  the  antrum.  The  cut  ended  where  the  nasal  process  of  the  superior 
maxillary  bone  forms  the  lower  border  of  the  orbit.  The  upper  part  of  the 
nasal  process  of  the  superior  maxillary  and  the  nasal  bone  were  then  prised 
up  and  were  turned  on  to  the  forehead,  being  still  attached  by  periosteum 
and  mucous  membrane.  The  nose  was  next  fully  opened,  and  the  polypus 
was  removed.  The  bones  were  then  replaced  and  supported  in  position  by 
a  plug  of  charpie.  The  wound  healed  readily,  and  there  was  no  exfoliation 
of  bone.  Langenbeck's  second  operation  was  undertaken  for  a  tumour 
springing  from  behind  the  superior  maxillary  bone  in  the  pterygo-maxillary 
fossa.  Two  incisions  were  made  :  the  first  began  nt  the  insertion  of  the  ala 
nasi  and  ran  along  the  lower  border  of  the  malar  bone,  describing  an  arch 
with  the  convexity  downwards  and  terminating  at  the  middle  of  the  zygoma  ; 
the  second  began  at  the  nasal  notch  of  the  frontal  bone,  and,  following  the 
lower  margin  of  the  orbit,  crossed  the  frontal  process  of  the  superior  maxillary 
bone,  and  joined  the  lower  incision  at  its  outer  extremity.  The  soft  parts 
were  not  dissected  up.  The  lower  incision  was  then  carried  to  the  bone,  and 
the  masseter  dissected  from  its  attachment  to  the  malar  bone.  By  depressing 
the  lower  jaw  so  as  to  remove  the  coronoid  process  out  of  the  way,  the  finger 
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could  be  forced    ia    front  of  the  auterior  border  of  the  temporal  masctoj 
into  the  epheno-imixiilary  fo&sa,  which  waa  dilated  by  the  tamuur,  into  tKef 
nose  through  the  spheno-palatine  foramen.     A  narrow  saw  was  now''  pulsed  j 
along  the  finger — its  point  being  protected  by  the  forefinger  of  the  left  hand  | 
introduced  into  the  nostril— and  a  cut  waB  made  directly  forwards  through 
the  afii:ending  pnH'ei>8   of  tlie   palate   bone   and    the   body  of   the   superior 
majdllary  bone,  acToss  the  cavity  of  the  antnnn,  parallel   to  the  hard  palate  | 
and  immediately  above  it,  terminating  at  the  anterjor  nan's.     The  upper  incisiuu 
was  now  deepened,  and  the  soft  parts  were  raim^d  from  the  floor  of  the  orbit 
and  from  the  angle  between  the  zypforaa  and  the  malar  bone  j  and,  the  eawr 
being  again  introduced,  a  cut  was  nunle  Ihrough  the  mular  bone  into  the 
gpheno-maxillarj'  fissure,  and  thence^  across  the  tioor  of  the  orbit  as  far  as  the 
lachrymal  bone.     The  wedge-shaped   piet*^  of  the   superior  maxillary  bone 
included  between  these  cuts  was  now  attached  only  by  its  oonnexionB  with  the  I 
nasal  and  frontal  bone?,  and  by  the  soft  parts  covering  it,  which  were  itn* 
touched.     By  introducing  an  elevator  into  the  cut  in  the  maltir  bone,  the  I 
whole  piece  was  lifted   up,  bending  upon  its  attachment  to  the  nasal  andj 
frontal  bones  aa  upon  a  hinge,  until  it  was  completely  turned  inwanls  andj 
upwards  over  the  opposite  side  of  the  face.    The  tumour,  which  was  found] 
to  have  ext^ensive  connexions    in    the    pterygo-maxilhiry  region,  was  now\ 
removed.     The  bone  was  then  replaced,  and  the  wound  closed.     On  the  dxth  { 
day,  the  greater  part  of  the  wound  was  healed  ;  on  the  sixteenth  the  wound] 
had  completely  healed,  wnd  no  mobility  couhi  be  felt  in  the  bone. 

Ollier's  and  Lawrence^s  operations,  which  are  adapted  specially  to  tumounl 
of  the  uasal  foessa,  have  already  been  described  (see  p.  f)97). 
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AbscesB  in  the  Lower  Jaw. — (*hronic  abscesses,  causing  *^  expansion  of 
the  bone/*  hnvr  been  met  with  in  tlie  lower  jaw.  They  may  arise  in  connexion  I 
with  the  fang  of  a  disetised  tooth,  or  from  suppuration  of  a  cyst.  If  the  1 
of  bone  surrounding  the  pus  be  very  dense  they  may  resemble  solid  tumo 
Their  treatment  presents  nothing  peculiar. 

Acute  Suppurative  Feriostitie  is  occasionally  met  with  in   the 
jaw.     It  is  dependent  probably  on  carious  teeth,  bat  the  immediate 
seems  usually  to  l>e  exposure  to  cold,  such  as  riding  in  a  train  fiicing 
open  window.     Tljc  disease  is  characterized  by  rapid  swelling,  with  tensioa 
and  redness  of  the  skin.     A  large  abscess  quickly  forms,  surrounding  the  boDe«| 
usually  limited  to  one  side,  about  the  angle.     The  swelling  extends  downward! I 
into  the  ne<*k,  and  tends  to  point  externally.     On  oj^ning  the  abaceits  a  liirge 
part  of  the  bone  can  Ix;  felt  hart*  and  denuded  of  its  penost^um.     If  the  pn«[ 
be  let  out  early,  fre*^  drainage  provided,  ond  dec^omposition   prevent-cd,  no] 
neoroaifl  may   take  place*     It  is   usually   nocessary   to   make   the   incision 
externally,  as  the  pus  extends  too  far  in  the  neck  to  allow  of  sufficient  drainage 
being  provided  fi*om  within  the  mouth, 

Veoroeis  of  tlie  ^ower  Jaw  bug  aln'ady  l»een  described  (p.  (}2r>). 

TuMoiJits  OK  TiiK  Lov\  h;)!  Jaw. — The  lower  jaw  is  a  common  scat  of 
tumours.  FibrifH$  Ejmtin^  Mtj^hUi  Sarcoma  of  the  alveolar  border^  and  ^ 
EpUheiuma  0/  the  Gim  implicating  the  bone,  have  already  been  deecfibedj 
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with  tumours  of  the  alveolar  borders  and  of  the  upper  maxilla ;   they  are, 
however,  all  more  common  in  the  lower  jaw  than  in  the  upper. 

Cysts  of  the  Lower  Jaw. — Cysts  of  various  kinds  are  met  with  in  both 
jaws,  but  they  are  mostly  more  common  in  the  lower  than  the  upper.  In 
connexion  with  the  teeth  two  varieties  of  single  cysts  occur — the  "  dental " 
and  "dentigerous*' ;  whilst  a  somewhat  rare  form  of  disease  is  met  with, 
known  as  the  '*  multilocular  cystic  tumour." 

Dental  cysts  are  defined  by  Heath  as  "  cysts  originating  in  connexion  with 
fully  developed  teeth."  Of  these  the  simplest  variety  is  the  small  cyst,  seldom 
more  than  a  quarter  of  an  inch  in  diameter,  which  is  occasionally  found 
attached  to  the  fang  of  a  tooth  on  extraction.  These  cysts  are  developed 
beneath  the  periosteum  of  the  fang,  and  hence  have  been  termed  ^* periosteal 
cysts.*'  Tomes  believes  that  they  are  of  inflammatory  origin,  and  the  fact 
that  their  contents  have  the  appearance  of  inspissated  pus  bears  out  this 
view.  According  to  Heath  these  periosteal  cysts  are  most  commonly  connected 
with  the  incisor  or  canine  teeth  of  the  upper  jaw.  Single  cysts  containing  a 
glairy  or  mucous  fluid,  in  which  cholesterine  crystals  are  often  seen,  are  also 
met  with  in  both  jaws.  In  the  upper  jaw  they  may  extend  into  the  antrum 
and  in  the  lower  jaw  they  cause  a  slow  painless  enlargement  of  a  limited 
portion  of  the  bone.  At  first  the  fluid  is  surrounded  by  a  solid  bony  wall, 
through  which  no  fluctuation  can  be  felt,  and  in  this  stage  they  have  been 
mistaken  for  solid  tumours.  As  the  wall  becomes  thinner  fluctuation  and 
eggshell  crackling  can  be  felt.  The  mode  of  origin  of  these  cysts  is  not  clear, 
and  in  many  instances  no  actual  connexion  with  the  teeth  can  be  traced.  In 
some  cases  an  epithelial  lining  has  been  demonstrated,  and  it  has  been 
suggested  that  they  arise  from  remains  of  the  epithelium  of  the  enamel 
organ  which  have  been  shown  by  Malassez  to  exist  in  the  jaw. 

Dentigerous  cysts  are  much  more  common  in  the  lower  jaw  than  in  the 
upper.  They  arise  in  connexion  with  imperfectly  developed  teeth  which  have 
been  retained  in  the  jaw.  In  the  large  majority  of  cases  one  of  the  perma- 
nent set  of  teeth  is  missing  in  the  position  of  the  tumour  ;  very  rarely  the 
cysts  arise  in  connexion  with  the  temporary  or  with  supernumerary  teeth. 
Dentigerous  cysts  may  occur  at  any  age,  but  are  most  common  in  young 
adults.  In  the  upper  jaw  they  may  form  cysts  in  the  antrum  ;  in  the  lower 
jaw  they  expand  the  bone  in  the  manner  above  described.  The  smooth  wall 
of  the  cyst  is  lined  with  epithelium,  and  the  contents  are  usually  clear  fluid. 
The  more  or  less  perfectly  developed  tooth  may  lie  free  in  the  cavity ;  or 
more  usually  it  is  embedded  in  the  wall  of  the  cyst,  sometimes  in  an  inverted 
position.  licss  frequently  several  rudimentary  teeth  are  present.  The  exact 
mode  of  ori<^in  of  these  dentigerous  cysts  is  doubtful.  Tomes  believes  that 
they  arise  from  the  excessive  formation  around  a  retained  tooth  of  a  fluid 
which  is  normally  found  after  the  complete  development  of  the  enamel, 
between  it  and  the  soft  tissues  covering  it.  The  treatment  consists  in  cutting 
away  part  of  the  wall  of  the  cyst  from  within  the  mouth,  and  removing  the 
retained  teeth.  The  inner  surface  should  then  be  scraped  and  treated  with 
chloride  of  zinc  (40  grains  to  the  ounce)  to  destroy  the  lining.  The  size  of 
the  cavity  wliich  is  left  to  granulate  can  often  be  much  lessened  by  pressing 
together  its  expanded  walls  with  the  fingers. 

Multilocular  cysts,  which  have  also   been  described  under  the  names  of 
cystic  sarcoma,   adenoma,  and  fibro-cystic  tumours  of  the  jaw,  although 
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occasionally  met  with  in  the  upper  jaw,  arc  infinitely  more  common  in  the 
owen  Tliese  turaonrs  are  of  slow  growth,  bnt  may  reach  great  dimensions ;  they 
are  composed  of  cysts  varying  in  size,  and  having  more  or  less  solid  matto' 
between  them.  The  walls  of  the  cysts  are  somctTmcs  thin  and  membranoH8» 
sometimes  composed  of  tissue  appearing  to  the  naked  eye  as  fibruua  tissae, 
while  in  other  caaes  bony  laraellit^  enter  largely  into  their  composition,  so  that 
on  pressure  they  occasionally  communicate  the  semi-crepitant  sensation 
peculiar  to  cystic  expansions  of  osseous  structures.  The  fluid  contained  in 
the  cysts  is  viscid,  and  usually  semi-transparent,  yellowish  or  bloody.  Most 
commonly  these  tumours  run  a  simple  course,  but  occasionally  they  have  been 
known  to  recur  after  removal  and  infect  surrounding  part«.  The  origin  of 
these  cysts  formed  the  subject  of  a  most  interesting  lecture  delivered  by 
F,  S.  Eve  at  the  Iloyal  College  of  Surgeons.  He  confirmed  the  fact  alread? 
noted  by  several  observers  that  the  solid  part  of  these  tumours  is  composed 
of  irregular,  branching  columns  of  small  round  epithelial  cells  rcsembling 
those  in  the  deeper  layers  of  the  epithelium  of  the  gum,  and  surrouuded 
by  a  fibrous  stroma.    In  some  cases  the  cells  at  the  circumference  are 
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columnar.  The  cysts  are  formed  by  colloid  degeneration  of  the  epitboUml 
oells  (Fig.  G9lii).  Eve  believes  that  he  has  demonstrated  tlmt  the  cotiimni  of 
OoIIb  are  formed  by  an  ingrowth  of  the  epithelium  of  the  gum.  *  the 

Btarting  \^m\l  uf  tlie  diseas^j  is  often  the  irritation  caused  by  a  dr-  "oth. 

Falkson  and  Bryk  on  the  other  hand  believe  that  in  some  cases  at  leaat  tboo 
cyste  have  their  origin  in  a  persistence  of  a  portion  of  the  epithelium  formiof 
the  enamel  organ  of  the  developing  teeth.  They  lias^.'  thuir  opinion  uponllit 
resemblance  of  the  epithelium  cells  and  the  err  NerspooMlo 

those  observed  in  the  enamel  organ.     That  thi-  ly  maligiti&l 

IB  shown  by  sevenil  casea  recorded  by  Ileatb.  In  one  of  these  after  opemttoii 
several  rccurn*ncc8  took  place  in  the  jaw,  and  finally  a  tumour  develope*!  in  the 
pelvis,  whicli  was  shown  by  Eve  to  oonlnin  **  tortuous  clostely-ci-owdcd  oolnmns 
of  small  epitiuliul  cella.'^ 

In  speaking  of  the  treatment  of  multilocular  cptic  disease,  Hoatb  ajtbi 
"  I  should  in  future  be  guided  by  the  age  of  tlie  patient,  and  the  aaumnb  of 
solid  material  found  in  the  cyst^.     In  young  persons  with  cysts  hatnn^  fluid 
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contents  and  little  growth  in  the  bone,  I  should  be  still  inclined  to  adopt 
palliative  measures  and  to  gouge  very  freely,  caiefully  watching  the  case  with  a 
view  to  a  more  radical  proceeding,  should  further  development  take  place. 
In  cases  of  much  solid  deposit  in  connexion  with  multilocular  cysts,  and  still 
more  in  cases  of  solid  tumour  with  one  or  moi'e  large  cysts,  there  should,  I 
think,  be  no  doubt  as  to  removal  of  one-half  or  more  of  the  lower  jaw,  or  of 
any  portion  of  the  upper  jaw  involved." 

Fibromata  and  Chondromata  are  met  with  in  the  lower  jaw,  and  spring 
either  from  the  poriosteum  or  from  the  centre  of  the  bone.  They  resemble 
similar  growths  elsewhere,  and  present  nothing  peculiar. 

Osteomata  of  both  forms,  the  cancellous  and  ivoiy  exostosis,  are  met  with  in 
the  lower  jaw  ;  it  is  in  fact  one  of  the  most  common  seats  of  the  latter  affection. 

Odontoma.— This  is  not  properly  a  tumour  of  the  jaw,  but  it  is  most  con- 
veniently mentioned  here,  as  closely  simulating  disease  of  the  bone.  An 
odontoma  is  the  result  of  some  peculiar  modification  in  the  growth  of  a  tooth, 
resulting  in  the  formation  of  an  irregular  mass  of  dentinal  tissues  of  no 
definite  sliope.  Bland  Sutton,  who  has  carefully  studied  the  structure  of 
odontomata,  recognizes  three  varieties — radicular,  composite,  and  anomalous. 
A  radicular  odontoma  develops  from  the  root  of  the  tooth  after  the  formation 
of  the  crown  is  complete,  and  hence  it  contains  no  enamel  in  its  composition. 
Outgrowths  from  the  fangs  of  fully  developed  teeth  composed  of  dentine 
and  cement  are  not  uncommon,  forming  the  so-called  "  warty  teeth  ;  "  but  these 
are  seldom  of  sufficient  size  to  be  of  any  surgical  interest. 

A  composite  odontoma  bears  no  resemblance  to  a  tooth,  but  consists  of  a 
**  disordered  conglomeration  of  enamel,  dentine,  and  cementum."  According 
to  Heath  only  eleven  cases  have  been  recorded,  all  of  which,  with  one  excep- 
tion, were  in  the  lower  jaw.  Half  a  large  composite  odontoma  is  preserved 
in  the  Museum  of  University  College.  It  was  removed  by  Heath  from  the 
lower  jaw  of  a  lady  aged  eighteen.  Its  cut  surface  has  the  appearance  of 
marble,  and  it  consists  of  several  dental  tissues  mixed  up  together.  Tomes 
has  described  one  removed  by  Fergusson  as  being  "composed  of  enamel, 
dentine,  and  bone  derived  from  calcification  of  remnants  of  the  dentine  pulp, 
thrown  together  without  any  definite  arrangement."  The  anomalous  examples 
of  odontoma,  three  specimens  of  which  are  described  by  Bland  Sutton,  need 
not  be  referred  to  here. 

Sarcomata  of  various  kinds  foim  a  considerable  proportion  of  tumours  of 
the  lower  jaw.  Myeloid,  spindle-celled,  and  round-celled  sarcomata  are  all 
met  with.  The  first  is  always  central,  the  two  last  may  be  periosteal  or 
central.  Chondrifying  or  ossifying  sarcomata  are  occasionally  met  with.  The 
myeloid  tumour  usually  runs  a  simple  course  ;  the  other  forms  are  frequently 
malignant.  The  mode  of  growth  of  these  tumours  and  the  symptoms  they  give 
rise  to  are  the  same  as  in  other  parts. 

Squamona  Carcinoma  has  already  been  considered  with  diseases  of  the 
gum?  (p.  G24). 

Diagnosis. — In  the  lower,  as  in  the  upper  jaw,  it  is  of  great  importance 
to  diagnose  the  simple  from  the  malignant  affections  ;  as  in  the  latter  form 
of  disease  an  operation  is  sometimes  not  advisable,  the  soft  tissues  aronnd 
the  bone  being  implicated  to  such  an  extent  as  not  to  admit  of  the  complete 
extirpation  of  the  disease.  The  malignant  tumours  may  generally  be  readily 
detected  by  the  rapidity  of  their  growth,  by  their  pulpy  or  elastic  character 
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and  by  infiltration  of  neighbouring  parts,  with  early  adhesion  to  tl 
and  occasionally  by  their  implicating  the  glands  below  the  jaw. 

The  Treatment  of  solid  tumours  of  the  lower  jaw  must  be  detem 
their  nature.  The  simple  fibrous  and  bony  growths  can  usually  be  ooi 
removed  without  sacrificing  any  part  of  the  jaw  itself,  or  at  the  m 
part  from  which  the  tumour  actually  springs.  In  central  myeloid 
the  most  extensive  operation  that  can  be  required  is  to  remove  compl 
affected  segment  of  the  jaw,  dividing  it  beyond  the  lin)its  of  the 
Even  less  extensive  measures  than  this  may  give  satisfactory  resull 
myeloid  tumour  is  still  small.  Thus,  when  it  affects  merely  the  all 
may  be  removed  with  cross-cutting  forceps,  whilst  if  centrally  place< 
body  of  the  jaw,  an  attempt  may  be  made  to  remove  it  and  the  sun 
bone  with  the  gouge.  If  recurrence  occurs,  the  affected  part  should 
pletely  excised.  In  the  treatment  of  subperiosteal  sarcoma  nothing  b 
removal  of  the  bone  is  likely  to  prove  successful,  and,  indeed,  it  is 
cases  that  excision  of  half  the  jaw  is  generally  practised. 

Sxcision  of  the  Zaower  Jaw^ — The  operation  of  excision  of  a 
of  the  lower  jaw  for  tumour  of  that  bone  was  first  performed  by  Des 
Tennessee,  in  1810,  and  not,  as  is  generally  but  erroneously  supp 
Dupuytren.  As  the  growths  for  which  this  operation  is  performed  ar 
situated  between  the  symphysis  and  the  angle  of  the  bone,  seldom  e 
beyond  the  middle  line,  the  operation  is  generally  limited  to  one  sid 
face.  In  some  instances,  however,  the  tumour  may  encroach  so  fa 
may  be  necessary  to  remove  more  than  the  half  of  the  bone ;  and 
cases  again,  though  of  very  rare  occurrence,  the  whole  of  the  bone  ] 
disarticulated. 

When  the  tumour  is  of  moderate  size,  and  is  situated  about  midwax 
Ihe  symphysis  and  angle  of  the  jaw,  it  may  be  reached  by  making  \ 
incision  of  sufficient  length  under  the  lower  edge  of  the  bone,  and 
the  anterior  extremity  of  it  well  forward  upon  the  chin,  but  not  divi 
lower  lip,  if  it  can  be  avoided,  nor  cutting  into  the  angle  of  the  mout 
diFsecting  up  the  flap  thus  formed,  and  canyiug  the  knife  cautioui 
the  inner  side  of  the  jaw,  so  as  to  detach  the  mucous  membrane  of  d 
and  the  roylo-hyoid  muscle  to  a  sufficient  extent.  In  doing  this,  the 
rhage  is  often  very  profuse  :  the  bleeding  from  the  facial  artery  is  pai 
forcible,  and  should  be  at  once  controlled  by  the  application  of  iigi 
both  ends  of  the  divided  artery,  and  to  any  other  points  from  wh 
abundant.  Unless  this  be  done,  the  after-steps  of  the  operation 
rendered  much  more  obscure  and  difficult.  One  of  the  teeth  on  eacl 
the  tumour  having  previously  been  drawn,  the  jaw  must  now  Im 
notched  through  their  alveoli  into  its  base  with  a  narrow  strong-bac 
and  cut  through  with  forceps,  or  completely  divided  with  the  saw,  1 
piece  of  bone,  with  the  attached  tumour,  has  been  removed,  and  aD 
vessels  have  been  secured,  the  flap  of  cheek  should  be  laid  down,  and 
in  situ  by  means  of  sutures.  Occasionally  the  dental  artery  in  the 
gives  trouble  ;  the  haemorrhage  from  this  source  may  be  checked  by  1 
it  with  the  actual  cautery.  The  patient  must  at  first  be  fed  with  sloj 
should  be  sucked  in  through  a  tube.  At  a  later  period,  when  cicatri 
well  advanced,  the  teeth  should  be  tied  together  with  strong  silver  wi 
sihcr  cap  should  be  fitted  upon  the  teeth  of  the  two  portions  of  b(Hie 
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id  attached  by  an  elastic  spring  to  another  silver  cap  pnt  on  those 
upper  jaw,  so  as  to  prevent  the  displacement  that  would  otherwise 
D  the  smaller  fragment.  Union  takes  place  after  a  time  by  fibrous 
which  becomes  sufficiently  dense  to  make  the  jaw  strong  and  useful. 
hose  cases  in  which  the  tumour  encroaches  upofi  the  angle  and  ramus 
jaw,  it  is  usually  better  to  remove  the  bone  at  the  articulation  on 
ided  side  ;  for,  if  the  articular  end  including  the  coronoid  procete 
,  it  will  be  displaced  forwards  and  upwards  by  the  action  of  the 
&1  and  external  pterygoid  muscles,  and  be  a  source  of  much  incon- 
e  to  the  patient,  not  compensated  by  any  corresponding  utility.  In 
8,  the  removal  of  one-half  of  the  jaw  will  consequently  be  required, 


Fig.  699.~ExciHion  of  Lower  Jaw.    Soft  i»rts  raised. 

e  operation  may  be  performed  in  the  following  way.     The  patient's 

inflt  be  allowed  to  fall  a  little  backwards  so  that  the  chin  may  be  well 

fhrni  the  chest.      An   incision  is   then  made,  commencing  near  the 

fBis,  passing  along  the  lower  border  of  the  body  of  the  jaw  as  far  as 

^  and  then  upwards  at  the  posterior  border  of  the  ramus  as  far  as  the 

f  the  lobule  of  the  ear.    If  the  tumour  be  very  large  it  may  be  necessary 

M  an  incision  upwards  towards  the  lip  from  the  anterior  end  of  that 

iotioned  or  even  to  divide  the  lip  completely,  but  this  should  be  avoided 

hie.     The  facial  artery  and  vein  are  wounded  in  the  first  incision  and 

»  at  once  secured.    The  flap  is  then  raised  and  the  mucous  membrane 

along  its  reflexion  from  the  cheek.      If  the  tumour  is  simple  this 

partly  done  with  a  periosteal  elevator,  the  periosteum  being  saved 

can  be  aafely  taken  from  over  the  tumour.    The  knife  is  then  carried 
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and  by  infiltration  of  neighbouring  imrts,  with  early  adh^^siou  to  tlie  ikiii* 
and  occasionally  by  their  iiaplicaiing  the  glands  below  the  jaw. 

The  Treatment  of  solid  tumours  of  the  lower  jaw  must  be  deteniiinod  by 
their  nature.  Tlie  simple  fibrous  and  bony  growths  can  usually  be  completdy 
removed  without  sacrifieing  any  part  of  the  jaw  itself,  or  at  the  most,  that 
[lart  from  which  the  tumour  actuuUy  springs.  In  central  myeloid  aarconaa 
the  most  extensive  operation  tlmt  can  be  required  is  to  remove  comj^letely  the 
affected  segment  of  the  jaw,  di\'iding  it  bejoud  the  limit^j  of  the  tumour. 
Even  legs  extensive  meuBures  than  this  may  give  satisfactory  results  if  the 
myeloid  tumour  is  still  smalh  Thns»  when  it  affects  merely  the  alveolui,  it 
may  be  removed  with  cross-cutting  furceps*  whilst  if  centrally  placed  in  the 
body  of  the  jaw,  an  attenipt  may  i>c  made  tu  remove  it  and  the  fcUiTOundiug 
bone  with  the  gouge.  If  recurrence  occurs^  the  affected  part  should  be  ccm- 
pletely  excised.  In  the  treatment  of  subperiosteal  sarcoma  nothing  but  a  free 
removal  of  the  bone  is  likely  to  prove  successful^  and»  indeed,  it  is  in  tbeev 
eases  that  excision  of  half  the  jaw  is  generally  practised^ 

Excision  of  the  lower  Jaw* — The  operation  of  excitsion  of  a  portion 
of  the  lower  jaw  for  lumour  of  that  bone  was  iii*8t  performed  by  Deadrick  of 
Tennessee,  in  I8I0,  and  not,  as  is  generally  but  erroneously  8npp<jsedt  by 
Dupuytren*  As  the  growths  for  which  this  operation  is  performed  are  usaally 
situated  between  the  symplivsis  and  the  angle  of  tlie  lone,  seldom  extending 
beyond  the  middle  line,  I  he  operation  is  generally  limited  to  one  side  of  the 
face.  In  some  instances,  iiowever,  the  tumour  may  encroach  so  far  that  il 
may  be  necessary  to  remove  more  than  the  half  of  the  bone ;  and  in  other 
C418C8  again^  though  of  very  rare  occurrence^  the  whole  of  the  bone  has  been 
disarticulated. 

When  tlie  tumour  is  of  moderate  size,  and  is  situated  about  muhray  Mwtm 
the  Kymphiji^h  and  mujh  of  the  jaw,  it  may  be  reached  by  making  a  cnrreii 
incision  of  sufKcient  length  under  the  lower  edge  of  the  bone,  and  carrying 
the  anterior  extremity  of  it  well  forward  upon  the  chin»  but  not  dividing  the 
lower  lip,  if  it  can  he  avoided,  nor  cutting  into  the  angle  of  the  mouth  :  then 
diFsectiiig  up  the  flap  thus  formed,  and  carrying  the  knife  cautiously  alrmg 
the  inner  side  of  the  jaw,  ^.o  as  to  detach  the  mucous  membrane  of  the  month 
and  the  mylo^hyoid  muscle  to  a  suflicient  extent.  In  doing  this,  the  hemor- 
rhage is  often  very  ]*rofmie  :  the  bleeding  from  the  facial  artery  is  particularly 
forcible,  and  should  be  at  once  controlled  by  I  he  application  of  I  i  gat  urea  to 
both  ends  of  the  divided  artery,  and  to  any  other  points  fn:)m  which  it  b 
abufidaut.  Unless  this  be  done,  the  nfter-steps  of  the  operation  will  he 
rendered  much  more  obscui'e  and  difficult.  One  of  the  teeth  on  each  side  of 
the  tumour  having  previously  been  drawn,  the  jaw  must  now  be  de^fply 
notched  through  their  alveoli  into  its  base  with  a  narrow  strong-backe<i  saw^ 
and  cut  through  with  forcojis,  or  completely  divided  with  the  saw.  After  tlie 
piece  of  bc^ne,  with  the  attached  tumour,  has  been  removed,  and  all  bleeding 
vessels  have  been  secured,  the  flap  of  cheek  should  be  laid  dowu^  and  retained 
m  **Yw  by  means  of  sutures*  Occasionally  the  dental  artery  in  the  cut  jaw 
gives  trouble  ;  the  hitmorrhage  from  this  source  may  be  checked  by  touching 
it  with  the  actual  cautery.  The  [patient  must  at  fin§t  be  fed  with  Aoph^  wfaaoh 
should  be  sucked  in  through  a  tube.  At  a  later  fieriod,  when  cicatrisafcioo  il 
well  advanced,  the  teeth  should  be  tied  together  witli  strong  silver  wile  ;  or  a 
silver  cap  should  l>e  fitted  upon  the  teeth  of  the  two  jiortions  of  bone  tliai  ue 
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left,  and  attached  by  an  elastic  spring  to  another  silver  cap  put  on  those 
of  the  upper  jaw,  so  as  to  prevent  the  displacement  that  would  otherwise 
occur  in  the  smaller  fragment.  Union  takes  place  after  a  time  by  fibrous 
tissue,  which  becomes  suflBciently  dense  to  make  the  jaw  strong  and  useful. 

In  those  cases  in  which  the  tumour  encroaches  upofi  the  an^U  and  ramus 
of  the  jaw,  it  is  usually  better  to  remove  the  bone  at  the  articulation  on 
the  aflTected  side  ;  for,  if  the  articular  end  including  the  coronoid  proceto 
be  left,  it  will  be  displaced  forwards  and  upwards  by  the  action  of  the 
temporal  and  external  pterygoid  muscles,  and  be  a  source  of  much  incon- 
venience to  the  patient,  not  compensated  by  any  corresponding  utility.  In 
these  cases,  the  removal  of  one-half  of  the  jaw  will  consequently  be  required, 


Fig.  690.— ExclHion  of  Lower  Jaw.    Soft  parts  raUed. 

and  the  operation  may  be  performed  in  the  following  way.  The  patient^s 
head  must  be  allowed  to  fall  a  little  backwards  so  that  the  chin  may  be  well 
raised  from  the  chest.  An  incision  is  then  made,  commencing  near  the 
symphysis,  passing  along  the  lower  border  of  tlie  body  of  the  jaw  as  far  as 
the  angle  and  then  upwards  at  the  posterior  border  of  the  ramus  as  far  as  the 
level  of  the  lobule  of  the  ear.  If  the  tumour  be  very  large  it  may  be  necessary 
to  make  an  incision  upwards  towards  the  lip  from  the  anterior  end  of  that 
just  mentioned  or  even  to  divide  the  lip  completely,  but  this  should  be  avoided 
if  possible.  The  faciiil  artery  and  vein  are  wounded  in  the  first  incision  and 
must  be  at  once  secured.  The  flap  is  then  raised  and  the  mucous  membrane 
divided  along  its  reflexion  from  the  cheek.  If  the  tumour  is  simple  this 
may  be  partly  done  with  a  periosteal  elevator,  the  periosteum  being  saved 
where  it  can  be  safely  taken  from  over  the  tumour.    The  knife  is  then  carried 
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behiDd  the  jaw  in  front  of  the  tumour  separating  the  inylo-hyoid  and  diriding 
the  macous  membrane  in  the  floor  of  the  mouth,  care  being  taken  not  to  cut 
away  the  geiii<:>-hyoid  and  genio-hyo-;^lo8BU8  rousclee,  unless  the  situation  of  the 
tumoor  la  such  that  this  cannot  be  avoided.  If  these  muscles  are  neoesaarilj 
divided,  a  thick  ligature  should  be  parsed  through  the  end  of  the  tongue,  which 
must  be  drawn  forwards  by  an  a^istant,  lest  it  fall  backwards  into  the  pharyoi 
and  thus  occasion  suffocation,  as  lias  happened  to  Burgeons  of  eminence  both 
in  France  and  in  America.  The  jaw  having  been  cleared  on  both  sidt-s  iu 
front  of  the  tumour,  the  incisor  tooth  must  be  drawn  at  the  point  where  it  is 
intended  to  divide  the  bone,  and  the  saw  (Fig.  Gt3D)  applied.  The  section 
should  be  completed  with  the  saw,  as  if  the  bone-forceps  be  used  a  jagged  edge 
will  probably  be  left.     The  jaw  is  then  seized  either  by  the  fingers  or  in  the 
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lion-forceps,  forcibly  depressed  and  drawn  somewhat  outwards,  while  t1 
cheek  flap  is  pulled  upwards  s  »  as  to  bring  the  coronoid  prooeas  into  view  with 
the  attachment  of  the  temporal  muscle,  which  must  be  divided.  If,  as  some- 
times happens,  this  cannot  easily  he  reached,  the  coronoid  process  may  be  cut 
through  with  a  saw  and  remit ved  afterwards.  As  soon  as  the  bone  is  ft^^ 
from  the  temporal  musttle  it  may  be  drawn  more  outwards  and  its  inner  side 
cleared  from  the  internal  pterygoid,  aire  being  tfiken  to  keep  the  edgt»  of  die 
knife  turned  towards  the  l>one  to  avoid  the  Bubmaxillary  gland  and  the  lingual 
nerve.  Lastly,  by  forcibly  depressing  the  bone  the  condyle  is  dislocated  ;  ilio 
eiternal  pterygiiid  is  divided  by  a  touch  of  the  knife,  and  tire  bone  then  coiti«s 
away  (Fig,  700).  During  this  stage  of  the  o[>eration  care  must  b«  taken  aoi 
to  divide  the  internal  maxillary  artery,  which  lies  close  to  the  neckoftb^  bone 
between  it  and  the  internal  lateral  ligament.  If  the  bone  be  twisted  too  maeb 
outwards  the  CDUilvk*  will  paf^s  under  the  artery,  wliich  is  then  torn  tbrtiagh 
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or  cut.  Should  the  arteiy  be  divided,  it  muet  be  ligatured,  or  if  it  be  cut  very 
close  to  the  main  trunk  it  niaj  be  necessary  to  tie  that  immediately  l>elow  the 
point  at  which  it  divides  into  the  temporal  and  internal  maxillary.  In  de- 
pressing the  bone  to  reach  the  temporal  mnacle  and  the  joint,  care  must  be 
taken  not  to  use  too  much  force,  lest  the  ramus  give  way,  having  been 
weakened  by  the  disease.  This  accident  causes  a  good  deal  of  difficulty  in 
disarticulation,  which  can  be  accomplished  only  by  seizing  the  fragment 
left  behind  in  necrosis-forceps,  dragging  it  forwards  and  then  dividing  the 
muscle  and  capsule.  When  the  operation  is  completed  the  raw  surface 
should  be  sponged  with  a  Bolution  of  chloride  of  zinc  and  sprinkled  with 
iodoform.  The  flap  is  then  brought  down  and  secured  with  sutures,  a 
drainage-tube  lx*ing  inserted  in  the  most  dependent  angle  of  the  wound. 
If  the  symphysis  have  been  removed  the  root  of  the  tongue  must  be  stitched 
forwards  and  the  ligature  tlirough  its  tip  must  be  retained  for  a  few  days  tiU 
all  danger  of  its  falling  backwards  into  the  pharynx  is  past,  so  that  it  may  be 
drawn  forward  if  necessity  ariseg.  When  cicatrization  is  complete  a  dense 
mass  of  fibrous  tissue  is  formed  in  the  plaoe  of  the  jaw,  and  comparatively 
little  deformity  resnlts. 

Di8£A8£8  OF  TBK  Temporo-M AXILLARY  AKTictTLATiON, — The  articulation 
of  the  jaw,  though  loss  frequently  diseased  than  moat  other  joints,  is  Huble  to 
the  same  affections  as  gimilar  parts  elsewhere.  Ckronic  Sheumatic  Arthri^ 
tu  of  the  temp<jro -maxillary  articulation  has  already  been  described  (p*  tl-tS). 
Acntft  ArthritU*  terminating  in  destruction  of  the  joint  and  fibrous  or 
oaseous  ankylosis,  most  commonly  occurs  in  consequence  of  disease  of  the 
middle  ear  in  scarlet  fever.  According  to  A<  E,  Bai'ker,  who  has  specially 
called  attention  to  this  form  of  disease,  it  is  met  with  almost  exclusively  in 
children,  and  is  due  to  the  persistence  of  a  hiatus  in  that  part  of  the  tympanic 
plate  forming  the  floor  of  the  meatus  and  the  roof  of  the  articulation.  This 
hiatus  is  always  pi^eseut  tn  infancy,  and  may  remain  in  adult  life.  The  disease 
may  result  also  from  necrosis  of  the  bone  in  chronic  suppurative  inflammation 
of  the  middle  ear  after  fevers.  The  symptomB  are  those  met  with  in  other 
joints — acute  imin,  redness,  swelling,  and  the  formation  of  abscesses  discharg- 
ing eitlier  on  the  cheek  or  by  the  ear.  The  treatment  consists  in  rest  and 
opening  the  abscesses,  Anl^losia  of  the  Jaw  may  be  fibrous  or  osseoufl. 
It  nooesaarily,  even  if  affecting  one  sirle  *>ti1)',  prevents  mastication.  If  fibrous, 
it  may  be  treated  by  forcibly  opening  the  mouth  under  chloroform  by  means 
of  a  acrew'gag,  or  of  an  apparatus  specially  constructed  for  the  purpose,  after 
which  a  wedge  muy  Ije  placed  between  the  teeth  to  keep  them  apart.  This 
troatment  is  painful,  and  has  to  be  repeated  at  intervals  for  some  time,  lest  the 
art  i  '  '  I  again  become  stifl*ened.  It  is  not  usually  very  satisfactory.  Spanton 
liiih  .  d  in  producing  a  better  result  by  dividing  the  fibrous  hands  in  the 

articuiatiou  l<y  means  of  a  tenntome  pai^sed  into  it.     In  firm  fibrous  ankylosis 
in  which  other  means  have  failed,  or  in  osseous  ankylosis^  the  only  treatment 
likely  to  be  followed  by  good  results  is  excision  of  the  condyle  of  the  jaw.   This 
is  best  done  by  an  incision  carried  along  the  lower  border  of  the  zygoma  from 
immediately  in  front  of  the  ear,  avoiding  the  temporal  artery,  to  the  malar 
bone*     From  the  middle  of  this  a  short  vertical  incision  may  lie  carried  down- 
_    warda,  for  about  three-quarters  of  an  inch,  dividing  the  skin  and  fat  only, 
■   The  maaseter  is  thetv  separated  from  the  zygomatic  arch,  as  far  as  it  is  exposed, 
I   by  the  scalpel  and  periosteal  elevator.     The  neck  of  the  bone  is  thus  fully  ei- 
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posed,  and  mast  be  carefully  cleaned  with  a  narrow  elevator,  keeping  cloa©  to 
the  bone  so  as  tf*  avoid  injunntf  tho  fsieial  nerve  or  intcrrud  mnxiHnry  art<»rj. 
The  neck  of  the  bone  is  then  divided  with  a  narrow  chisel.  After  tbig,  if  tlie 
ankylosis  is  fibrous,  it  may  be  possible  to  lever  the  condyle  ont  with  an 
elevator ;  if  it  m  osseous,  a  second  section  of  th(j  bone  must  bo  made  with  the 
chisel  immediately  below  the  zygoma,  Tliis  opera tif in  lia»  been  guct*cssfully 
performetl  by  DaviesColley,  fleatli,  and  others.  The  resnlL  is  nsually  very 
satisfactory.  In  a  case  of  bilateral  ankylosis  in  which  removal  of  the  condyles 
liad  failed  to  relieve  the  contraetioD,  W.  IL  Rc^nnett  excised  the  angle  of  the 
jaw  on  each  side  with  a  satisfactotT  result.  Humiiliry.  of  Cambridge,  also 
aiiooessfully  removed  the  condyle  in  1856  for  rheumatoid  arthritis. 

Meal's,  of  Philadelphia,  has  successfully  operated  on  four  ctises  from  within 
the  mouth.  He  first  passes  a  sharp  bistoury  J^tween  t)ie  masseter  and  the 
bone  at  the  level  of  the  last  molar  tooth,  and  then  saws  through  tlie  ramns  »t 
that  poiut.  The  soft  parts  are  next  «*epHniied  from  the  hone  al>ove  the  seciiou 
by  a  periosteal  ek'vator,  and  the  iuFcrtinii  of  the  temptrral  muscle  divided  with 
a  probe-pointed  bistonrj'.  The  Ixine  is  thru  seized  in  the  lion-forceps  and  an 
attempt  made  to  wrench  it  out.  If  tlie  aiikjlesis  is  bony,  the  neck  pro^iably 
fractures,  anrl  is  then  smoothed  down,  and  as  mncb  as  may  be  necefisary 
ri.*raoved  with  a  chisel.  Hasmorrhage  is  arrestt^'d  by  jiressure.  The  internal 
maxillary  artery  is  avoided  by  keeping  the  instrnmetits  close  to  the  bone,  bat 
the  inferior  dental  nerve  and  artery  are  necessarily  divided.  The  facial  nerve 
<m  the  other  hand  is  not  in  flanger,  nor  is  there  any  external  sr-jir  Tho 
results  of  his  cases  were  most  satisfactory. 

Enlargeiiiaiit  of  the  Condyle  of  ilie  1mm  is  a  rai'c  condititm  04  caNKmaliy 
met  with.  Tiiere  is  iireat  and  irregular  increase  m  size  of  the  c<mdyle,  ap* 
parent  ly  dne  to  the  formation  of  ossify  inn  cartilaginous  outgrowths  similar  to  j 
those  of  rheumat<»id  arthritis.  In  a  case  of  this  kind  re<*oitled  by  Adams, 
other  joints  were  similarly  affected.  In  two  other  cases  recorded  by  MtCjarihy 
and  Heath  J  there  were  no  signs  of  general  arlirmlar  nfFeetion,  In  Heath's 
case  the  chin  was  thrown  over  to  the  opposite  side,  and  great  defonnitr 
resnlted.  Tbe  diseaseil  condyle  was  successfully  removed.  It  measured  one 
inch  and  three-quarters  from  before  hack,  and  one  inch  across.  The  improve*  . 
raent  in  tbe  appearance  and  in  tbe  utility  of  the  jaw  was  very  marke<l. 

Spasmodic  Closure  of  tlie  Jaws, — SiktHm(ktir  closure  of  the  jans,  Isslijif^^ 
weeks  or  mniiths,  and  often  acc*tmpanied  by  e<«nsideruble  pain,  is  nol  sn 
uncommon  result  of  retention  of  the  wisdom  tooth,  either  from  faulty  j>oeitk>n, 
or  from  tbe  second  molar  not  allowing  room  for  it  to  iiaeh  tbe  surface*  It 
occurs  l>etween  the  nges  of  2ti  and  3h,  at  the  pieriod  at  which  the  wisdom  tootli 
should  l>e  cut,  Chloroform  must  Ik?  administ^ired,  and  the  mouth  flagged 
open.  The  second  molar  must  then  be  extracteii  to  give  roi^m  for  the  wisdooi 
i(H»th,  after  which  tho  sympLoms  soon  subside. 

Fermaneat  Closiire  of  the  Jaws  may  be  due  to  ankylosis  of  the  joint,] 
as  already  de8cril»ed.  It  may  als(»  be  the  result  of  oon traction  of  cicatrices,  ( 
resnlting  from  c^incrum  oris,  or  from  gangrenous  st<imatitis  following  the 
exoessive  administration  of  mercury »  or  more  rarely  from  extensive  neerosjs. 
When  the  nmcous  membrane  has  been  dt^st roved  by  ulcenition  from  the  on<» 
alveolar  border  to  the  other,  tbe  resnltiiig  cicatrix  binds  the  jaws  so  fimily 
together,  that  not  only  is  mr^vement  impossible,  but  the  inside  nf  tbe  cbeek  la 
in  snoh  close  contact  with  the  teeth,  that  there  is  scarcely  room  to  piss  a 
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director  between  them.  Under  these  circumstances  it  is  evident  that  little 
can  be  done  to  relieve  the  patient  from  within  the  mouth.  Division  of  the 
cicatrix  followed  by  forcible  extension  has  been  recommended  and  practised, 
but  never  with  any  good  result.  As  the  raw  surface  heals,  the  contraction 
necessarily  recurs,  and  the  last  state  of  the  patient  is  much  the  same  as  the 
fii'st.  Mears,  however,  states  that  contraction  is  less  likely  to  recur  if  the 
bands  are  slowly  divided  by  means  of  a  ligature  passed  round  them  from 
within  the  mouth.  If  the  band  were  very  narrow,  and  healthy  mucous 
membrane  existed  on  each  side,  which  could  be  drawn  in  by  contraction  of 
the  sore  in  healing  while  the  mouth  was  gagged  open,  some  benefit  might 
result,  but  practically  such  a  condition  is  never  met  with.  Various  attempts 
at  plastic  operations,  similar  to  those  performed  for  faulty  cicatrices  in  the 
skin,  have  been  suggested  and  attempted,  but  no  good  result  has  been  obtained. 
In  order  to  relieve  this  distressing  deformity,  Esmarch,  of  Kiel,  in  1856, 
suggested  division  of  the  jaw  and  the  formation  of  a  false  joint  in  front  of  the 
cicatricial  bands.  About  the  same  time,  Rizzoli,  of  Bologna,  made  a  similar 
suggestion.  In  Rizzoli's  method  the  jaw  is  simply  divided  from  within  the 
mouth  with  a  pair  of  strong  cutting  pliers  ;  in  Esmarch's  operation  a  wedge- 
shaped  piece  of  bone  with  the  apex  towards  the  alveolar  border  is  removed 
with  a  saw  from  an  incision  made  from  outside  at  the  lower  border  of  the  jaw. 
The  performance  of  the  operation  is  suflBciently  easy,  but  considerable  diffi- 
culty is  found  in  maintaining  the  movement  between  the  fragments  after 
cicatrization  is  complete.  The  tendency  to  re-union  by  bone,  or  by  fibrous 
tissue  80  dense  as  to  prevent  all  movement,  is  certainly  less  when  a  con- 
siderable piece  of  the  jaw  is  removed.  Christopher  Heath,  who  was  one  of 
the  first  to  perform  the  operation  in  this  country,  expresses  a  strong  preference 
for  Esmai-ch's  operation.  In  one  case  operated  on  by  him  by  this  method  in 
1864,  the  patient  was  found  to  have  good  use  of  the  sound  side  of  the  jaw  in 
I880.  The  wedge  of  bone  removed  measured  seven-eighths  of  an  inch  at  the 
lower  border. 
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PLASTIC    SURGERY   OF   THE    FACE  AND   MOUTH. 

By  Plastic  or  BeparatiTe  Surgery  is  meant  the  performance  of  Of 
tioas  for  the  impair  of  lieficieium.'^  in  structure,  whether  resulting  from  injur?, 
from  disease,  or  from  malformation. 

It  has  long  beeD  known  that  portions  of  the  body  may  retain  sufficient 
vitality  to  become  again  adherent,  wiien  attached  onlj  by  a  very  narrow 
tongue  of  tissue  to  the  part  from  which  they  have  been  all  but  separated. 
This  has  often  been  observed  in  injuries  of  the  face  and  fingers-,  portions  of 
which  have  been  almost  completely  severed,  and  yet  have  united  again  on 
being  replaced.  But  there  is  \i  sutlicient  number  of  cases  on  record  to  show 
that  certain  parts,  when  completely  separated,  may,  after  being  replaced, 
again  become  adherent.  The  most  remarkaljle  instances  of  this  kind  are 
thofte  which  are  related  by  Hotfacher,  and  attested  by  Chclius  and  Velpeau. 
HofFacher  was  officially  appointed  to  attend  as  Surgeon  at  the  duels  which 
wea*  then,  tis  now,  frequent  amongst  the  students  at  Heidelberg  ;  and,  as  %i 
these  encounters  swords  wei-e  used,  he  hud  an  opportunity  of  seeing  a  can- 
Riderable  number  of  incised  wounds,  and  has  i-elated  no  fewer  than  siicteen 
cases  in  which  portions  of  the  nose,  lips,  or  chin  had  been  sliced  off,  and, 
being  put  on  again,  contracted  adhesions.  Amongst  the  most  remarkable  of 
these  18  one  in  which  the  end  of  the  nose  was  sliced  olf",  and  fell  under  a  chest 
of  drawers  i  it  was  not  found  for  some  time,  but,  on  being  recovered  and 
Avaahed,  was  stitched  on,  and  became  firmly  attached.  In  another  ijistance,  a 
dog  that  was  in  the  room  snapped  up  the  detached  portion  of  the  organ  as  it 
fell  to  the  ground,  but  the  nose,  l>eing  immediately  taken  out  of  the  animal^ 
mouth  and  put  on  again,  Ix^came  firmly  fixed. 

In  order  that  union  should  take  place  between  parts  that  have  been  separated 
completely  or  nearly  so,  and  the  rest  of  the  body,  it  is  necessary  that  thej  be 
soft  and  vascular,  and  more  especially  that  their  structure  be  of  a  homogeneoaa 
character  such  as  is  met  with  in  the  tissues  of  the  face,  where  no  very  large 
blood-vessets,  nerves,  tendons,  or  bones  are  found*  It  is  the  same  in  plastic 
operations,  which  succeed  best  under  sitnilar  conditions  of  tissue,  and  which 
are  conducted  on  the  same  principle  as  an  attempt  at  union  in  a  partially 
severed  structure. 

It  is  principally  for  deformities  and  loss  of  the  nose  and  lip  that  plastic 
operations  are  of  much  service  ;  they  may,  however,  occasionally  be  had 
reoonrfie  to  in  other  situations,  as  about  the  cheeks  and  eyelids.  Refureucv 
has  already  been  made  (Vol  L,  p*  HDO)  to  the  performance  of  phistic  opera* 
tious  on  the  pcrinieum.  In  the  practice  of  this  very  interesting  brancb  of 
surgery,  there  is  much  opportunity  for  the  display  of  manual  dexterity.  On 
this,  indeed,  almost  the  whole  success  of  the  openktion  depends  ;  and  a  vast 
deal  may  be  done  in  apparently  the  m*J8t  unpromising  cases  by  akill  and 
patience.     In  these  nperaiive  procedures  the  names  of  Sertes,  Dieffeiibach, 
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Liaton,  Syme,  Fergusson,  Si^illot,  Langenbeck,  Jobert,  and  Wolfe  deservedly 
take  the  first  rank. 

In  performing  the  various  plastic  operations  five  methods  have  been 
employed.  In  the  first,  the  flap  of  the  skin  that  is  intended  to  repair  the  lost 
stmctnre  is  transplanted  from  a  distant  part,  as  the  arm.  This  operation, 
introdaeed  by  the  Italian  Surgeon  Tagliaootius  in  the  sixteenth  century,  and 
hence  commonly  called  by  his  n^me,  has  in  a  great  measure  fallen  into  disase, 
on  account  of  the  difficulty  of  its  execution,  and  the  great  uncertainty  of 
obtaining  a  successful  result.  The  second  plan,  which  was  first  practised  by 
G.  Lawson  and  subsequently  by  Wolfe,  of  Glasgow,  consists  in  the  transplan- 
tation of  a  piece  of  skin  of  considerable  size  from  one  part  of  the  body  to 
another,  the  transplanted  portion  being  completely  separated  at  the  time  of 
the  operation,  and  carefully  freed  from  every  trace  of  subcutaneous  fat  with  a 
pair  of  sharp  flat  scissors.  Thiersch's  method  of  skin-grafting  (Vol.  I.,  p.  278), 
which  may  be  regarded  as  a  modification  of  this  plan,  is  now  largely  employed 
in  remedying  defects  about  the  cheeks  and  eyelids.  The  third  plan  consists 
in  transplanting  the  reparative  structure  from  some  part  in  the  neighbourhood 
of  the  organ  to  be  repaired :  the  skin  from  the  forehead,  for  instance,  being  used 
for  the  formation  of  a  new  nose ;  that  from  the  chin  for  the  restoration  of  a 
lost  lip.  This  procedure,  which  seems  first  to  have  been  adopted  by  the 
natives  of  India  in  repairing  the  loss  of  the  nose,  has  been  most  commonly 
employed  in  this  country  in  plastic  operations  on  the  face.  The  fourth  method 
consists  in  loosening  the  skin  by  a  process  of  subcutaneous  section  to  some 
distance  around  the  part  to  be  repaired,  and  then  drawing  it  forwards  with  or 
without  incision  through  its  substance.  This  gliding  operation  is  chiefly 
practised  for  the  closure  of  fistulous  openings.  The  fifth  method  is  employed 
in  cases  where  an  abnormal  fissure  exists  in  a  part.  It  consists  in  bringing 
together  and  uniting  the  edges  of  the  fissure,  after  having  pared  them  evenly, 
so  as  to  ex{)08e  their  vascular  surfaces. 

Union  in  plastic  operations  should  take  place  by  the  first  intention.  Should 
this  fail,  however,  the  Surgeon  need  not  despair;  as  the  parts  may  unite  by 
granulation  in  a  very  satisfactory  and  complete  manner. 

For  proper  union  to  be  obtained,  it  is  necessary  that  the  edges  be  cleanly 
and  evenly  cut,  so  as  to  adjust  themselves  accurately  to  one  another.  This 
may  often  best  be  effected  by  making  the  incision  in  the  part  that  is  to 
receive  the  flap  somewhat  bevelled,  thus  securing  a  more  accurate  adaptation 
of  the  ed^res.  Afccr  the  flap  has  been  formed  and  the  part  in  which  it  is 
to  be  transplanted  properly  pared,  the  operation  should  be  delayed  a  few 
minutes  until  all  bleeding  has  ceased.  This  is  of  much  importance,  as  the 
interposition  of  a  layer  of  blood-clot  will  materially  interfere  with  onion.  In 
bringing  the  parts  into  apposition,  great  care  must  be  taken  that  no  undne 
traction  be  exercised,  lest  their  circulation  be  interfered  with,  and  their  vitality 
be  endangered.  The  parts  may  be  maintained  in  apposition  by  sutures. 
These  should  be  as  fine  as  possible,  introduced  with  a  small  needle,  and 
knotted  on  the  sound  parts.  Horse-hair,  fine  catgut  or  silkworm-gut  will  be 
found  the  best  materials  where  there  is  no  strain  on  the  sutures  ;  should  there 
unavoidably  be  some  strain  a  deep  metallic  stitch  should  be  passed  to  relieve 
the  finer  sutures.  Occasionally  hare-lip  pins  may  advantageously  be  used.  The 
use  of  collodion,  where  o])plicable,  is  of  great  advantage,  as  it  not  only  secures 
adhesion,  but,  by  excluding  the  air,  lessens  the  chance  of  suppuration.    If  the 
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wound  is  large,  it  must  not  be  completely  covered  by  collodion  lest  disdiargA^ 
accumulate  beot^utli  the  flap.  In  some  parts  in  which  the  wonnd  is  mofstened 
by  the  secretion  of  a  neighbouring  mucous  membrane  and  cannot  be  kept 
dry^  as  in  the  eyelids,  wet  boric  acid  lint  or  boric  acid  ointment  will  be 
found  the  best  application  ;  in  other  parts  absorbent  iodoform  nr  salicylie 
wool  may  bti  applied,  a  small  piece  of  tlie  **  protective''  oii-skiri  being  [ilaced 
next  the  wound  to  prevent  it  from  sticking.  The  wool  may  l)c  fixed  in 
position  by  colliidion. 

For  a  plastic  procedure  to  succeed,  it  is  necessjiry  that  no  morbid  pnjcess  be 
going  on  in  the  seat  of  o|)eratiQD  ;  and  not  only  that  none  be  actually  in 
progress,  but  that  all  have  ceased  for  some  considerable  time.  This  is  more 
particularly  the  case  when  the  deformity  lias  resulted  from  strumous  or 
gyphilitic  ulceration.  In  such  aises  it  is  necessary  to  see  tlmt  the  constitution 
is  sound,  as  well  as  that  all  local  disease  has  been  eradicated  ;  otherwise  tlie 
irritation  of  the  operatif»n  miji^ht  set  it  op  again,  and  the  new  Rnp  might  l»e 
invaded  aud  destrctyed.  From  want  of  this  precaution,  I  have  more  than 
once  seen  disappointment  resuft.  As  a  general  ruk%  plastic  operations  prac- 
tised for  the  repair  of  mutilations  from  injur)"  or  of  congenital  deficiencie», 
are  more  successfui  than  thuse  that  are  pei-formed  after  disease. 

No  routine  system  of  treatmeut  shonld  be  adopted  ;  but  a  few  days  of  rest, 
good  diet,  and  a  dose  or  two  of  aperient  medicine,  may  be  prescrilied  before 
the  of»emtion  is  proceeded  with.  In  the  after-treatment  of  the  cast*,  a 
nourishing  but  iinstimuiating  regimen  should  be  observed. 

Faulty  Cicatricea  about  the  face  and  neck  often  occasion  much  deformity 
and  annoyance,  and  niay  rt^ifuiie  a  plastic  operation  for  their  removal.  Those 
resulting  from  burns  have  ulready  Ijeen  considered,  a*  alf^o  their  treatment 
(Vol.  I.,  p.  81»l)  ei  seq,).  Much  may  be  done  by  proper  surgical  means  lo 
remove  the  disfigurement  occasioned  by  the  puckered  or  discoloni-ed  scam 
stanetiines  left  l>y  strumous  abscesses,  or  the  healing  of  wounds  i^ith  dirt  or 
grains  of  gunpowder  imbedded  in  them.  This  is  best  done  by  dissecting  the 
scars  out,  then  loosening  the  edges  of  the  cut  by  running  the  point  of  the 
scalpel  under  the  skin,  so  that  they  may  be  brought  together  witliout 
puckering,  and  uniting  them  by  means  of  horse-hair  or  catgut  suturi^  pn«.<(  .T 
with  a  fine  sewing  or  Hagedorn'a  needle. 

Bnrow's  Operation. ^A  plastic  operation  specially  suited  for  the  repatr 
of  defornjity  cuuKCtjucnt  on  the  removal  of  morbid  growths  from  the  cheeks 
and  other  parts  of  tlie  face,  was  introduced  by  Burow,  a  Polish  BurgooQ» 
and  successfully  performed  by  Stokes  (Fig.  701 ),  The  steps  are  as  follows: 
The  growth  to  be  removed  is  inehided  in  three  incisions,  1,  2,  St  and 
the  integuments  from  which  it  springs  are  then  carefully  dissected  off* 
leaving  a  raw  triangle,  the  af^^x  of  which  is  on  one,  the  base  on  the  othe^r 
side  of  the  tnraour.  The  incision  1,  4,  3,  is  then  carried  outwarda  to  5,  8,  7» 
so  that  the  whole  distance  from  1  to  7  is  exactly  three  times  that  of  the  baie 
of  the  raw  surface ;  a  second  triangle,  5,  6,  7,  is  then  made,  having  its  baae  on 
the  oater  third  of  this  horizontal  incision.  The  two  triangles  ranst  be  of 
equal  size,  and  the  integuments  are  dissec^ted  oflf  5,  6,  7.  There  are  thos  two 
raw  surfaces  to  be  covered  in.  This  is  done  by  dissecting  np  carefully  tlio 
flaps  U  5,  6,  and  !!,  3,  7.  Wlien  this  is  done,  the  points  1  and  3,  and  h  and 
7y  are  respectively  drawn  together,  each  by  one  suture,  and  the  two  mvr 
triangnlai'  eurfaces  are  Urns  covered  in. 


I 

1 


I 


BLEFIIAROFLASTY.  655 

Plastic  operations  of  various  kinds  are  frequently  performed  on  the  eyelids. 

Blapharoplastyy  or  the  operation  by  which  the  eyelids  are  repaired,  is 
occasionally  required  for  loss  of  substance — the  result  of  wounds,  cicatrices,  or 
operations.  It  is  less  satisfactory  in  its  results  than  most  of  the  other  plastic 
procedures  about  the  face  ;  yet  it  may,  in  some  cases,  materially  improve  the 
patient's  appearance. 

When  the  upper  eyelid  requires  repair,  the  flap  is  taken  from  the  forehead  ; 
when  it  is  the  lower  lid,  from  the  cheek  or  temple.  This  operation  may  be 
performed  by  the  gliding  method,  by  twisting  a  flap  into  its  new  situation,  or 
by  transplantation  of  a  piece  of  skin.  By  the  gliding  method,  a  triangular 
flap  is  cut  and  partially  detached  (Fig.  702,  a),  and  then  drawn  gently 
forwards  until  it  corresponds  to  and  fills  up  the  gap  that  requires  repair,  when 
it  is  there  fixed  by  a  few  points  of  suture.  When  the  twisting  method  is 
employed,  an  oval  flap  is  detached  (Fig.  702,  h)^  except  its  pedicle,  and 
twisted  down,  to  be  planted  on  the  raw  surface. 

Occasionally  neither  of  these  methods  is  applicable  ;  and  then  the  procedure 
that  I  successfully  adopted  in  a  case  of  which  the  annexed  cut  (Fig.  703)  is  a 
representation,  may  be  followed.     In  this  case,  which  was  that  of  a  lady  who 
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Z  Fig-  702.— Operation   for   Repair  ot 

**  Eyelid:    (a)  Gli'**""  w-*»-~«  •   '^^ 

Pig.  701.— Lines  of  Incision  in  Burow's  Operation.  Twisting  Method, 


had  received  a  severe  mutilation  of  the  face  by  the  bursting  of  a  ginger-beer 
bottle,  there  was  a  deep  and  hard  cicatrix  across  the  lower  eyelid,  causing 
depression  and  eversion  of  its  outer  portion,  and  adhesion  of  the  inner  part  to 
the  ball  of  the  eye.  After  dividing  the  adhesions  and  removing  the  cicatrix, 
I  made  a  semilunar  incision  so  as  to  dissect  up  the  eyelid,  and  then  fixed  it  by 
points  of  suture  in  its  new  situation,  when  it  became  firmly  adherent  (Fig. 
704),  and  scarcely  any  apparent  deformity  was  left.  In  another  very  similar 
case,  in  which  a  girl  had  been  bitten  through  the  lower  eyelid  by  a  dog,  a 
similar  operation  was  practised  with  equally  good  results.  In  both  these 
cases  the  eyeball,  having  been  injured,  had  become  atrophied,  with  opacity  of 
the  cornea.  But,  when  an  artificial  eye  was  adjusted  to  the  shrunken  globe, 
the  appearance  of  the  patient  was  most  satisfactory. 

Restoration  of  the  lower  eyelid  in  extreme  ectropion  by  complete  trans- 
plantation of  a  piece  of  skin  was  first  performed  by  6.  Lawson  in  1870,  and 
afterwards  by  Wolfe  of  Glasgow  in  1875,  since  which  time  it  has  repeatedly 
been  performed  with  success.  The  operation  is  thus  performed  :  the  eyelid 
is  first  freed  from  the  abnormal  situation  into  which  it  has  been  drawn  until 
its  free  border  can  be  brought  in  contact  with  the  upper  lid,  to  which  it 
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18  fixed  by  sutures.  An  acscurate  pattern  of  the  raw  anrface  to  Vie  covered  is 
then  taken,  and  a  flap  of  skin  is  raised  from  tlie  forearm  corresponding  in 
shape  but  a  little  larger  to  allow  for  shrinking;.  The  under  surface  of  the  flap 
i8  fchen  freed  from  every  vestige  of  subcutaneous  tissue  with  a  pair  of  flat 
sharp  scisBors,  so  as  to  hfvve  a  white  ap|>earanee.  It  is  then  applied  to  the  raw 
surface  and  onited  t<»  the  surrounding  skin  by  fine  mik  sutures.  A  (ircsaing 
of  warm  wot  boric  acid  lint  may  then  be  applied  and  covered  by  gatta- 
perclui  tissue  and  cotton -wool.  About  a  fortnight  afler  the  operation,  after 
the  flap  bus  bectime  firmly  adherent,  the  sutures  uniting  the  lids  may  bo 
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Fig,  TOSl— Lower  EyeUi)  ^Icfonned  by  Clcaitrlx. 


Pig.  704.— Lower  £f«Ud  afttrr  OpeistJ 


removed  and  the  eye  allowed  to  open.  In  a  case  successfully  operated  on  ' 
Wolfe,  the  oval  piece  of  skin  LrauBpltinted  measured  two  inches  by  one  and  a 
quarter.  It  united  by  first  intention,  without  even  desqaamjilion  of  the 
cuticle  taking  place. 


FULBTIG    aXTRQERT    OP    THX    KOBE. 

RmKOPLASTrr   Opkratioks  arc  undertaken  for  the  restoration  of  a 
^irf  the  nose  which  has  been  destroyed  by  injury  or  disease.      This  branch 
of  plaatic  surgery  has  long  received  much  attention,  and  has  been  reduced 
to  definite  rules.      Either  the  entire  nose,  or  a  portion  of  it,  may  require 
restoration. 

Columaa. — When  the  colnmna  and  a  portion  of  the  septum  ar«    '  ed* 

a  large  gap  is  left  at  the  nasal  aperture  ;  and,  the  nose  becoming  i  in 

consequence  of  its  tip  falling  in,  great  deformity  necessarily  rvBulta.  The 
upper  hp  also,  losing  that  amount  of  support  which  it  receives  from  the 
colnmna,  becomeg  |*endulous,  projecting,  and  thickened.  The  restomtion  of 
the  colnmna  is  effected  from  the  upper  lip,  which,  by  being  reduced  in  sisce,  is 
rendered  more  sba^tely.  The  opemtion  consists  in  cutting  through  the  whole 
lip  from  above  duwn wards  on  each  side  of  the  mesial  line,  so  as  to  kave  a 
tongue  about  one-third  of  an  inch  in  width.  This  is  then  turned  up  ;  and  ila 
free  end  being  well  pared,  and  the  under  surface  of  the  tip  of  the  aoit 
properly  freshened,  it  is  fixed  by  means  of  a  fine  liare*lip  pin  and  twislied 
suture*  which  should  be  left  in  for  about  four  days.  Union  takes  place  in  a 
few  days  ;  Imt  until  this  is  firm,  the  new  colnmna  must  be  pnnperly  supported 
with  narrow  sirifm  of  plaster  fixed  to  the  check  on  each  side.  Xo  twistiag  of 
this  small  flap  is  required,  as  the  mucous  surface  speedily  becomes  cntaneoiia^ 
and  fw  verm.  The  divigion  in  the  upper  lip  must  be  treated  in  the  aameway 
as  an  ordinary  hare*lip,  and  unitts  without  difiiculty,  lessening  gnsatly  the 
deformity  in  this  jiart . 

Ala.— When  one  ala  only  in  deficient,  the  rest  of  the  nose  being  aoniid,  \ 
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of  three  processes  may  be  adopted  to  remedy  the  deformity  :  1.  When  a  small 
portion  only  of  the  free  border  of  the  tip  has  been  lost  (Fig.  705),  an  incision 
shoald  be  made  across  the  nose,  and  the  remains  of  the  aia  and  a  portion  of 
the  nasal  integument  thus  marked  out  dissected  down,  and  attached  to  the  end 
of  the  organ.     In  this  way  a  very  excellent  result  may  be  obtained. 

2.  If  the  loss  of  substance  be  greater,  a  flap  of  skin,  of  the  proper  shape, 
may  be  raised  from  the  cheek,  applied  to  the  previously  pared  edges  of  the 
part  requiring  it,  and  fixed  there  by  a  few  points  of  fine  suture. 

3.  If  the  loss  of  the  substance  of  the  ala  be  very  considerable,  or  if  it  extend 
to  a  part  of  the  body  of  the  nose,  other  plans,  presently  to  be 

described,  are  required  for  the  repair  of  the  deformity. 

Entire  Hose. — For  the  restoration  of  the  entire  nose,  two 
procedures  have  been  employed  :  viz.,  1,  the  Tagiiacotian 
Operation  ;  2,  the  Indian  Operation,  variously  modified. 

I.  The  Tagiiacotian  Operation  consists  in  taking  the 
integument  and  areolar  tissue  required  for  the  repair  of  the 
lost  organ  from  the  inside  of  the  arm.  Here  a  flap  of  suffi- 
cient extent  is  to  be  marked  out  and  dissected  up  with  its 
subjacent  areolar  tissue,  leaving  it  merely  attached  to  the 
limb  by  a  root  at  its  distal  end.  Some  Surgeons  attach  the 
flap  at  once  to  the  raw  surface,  but  others  recommend  that 
this  should  not  be  done  for  at  least  a  fortnight,  during 
which  time  it  should  be  kept  upon  a  piece  of  wet  lint,  and  ^**^if  aVoVnm?^ 
allowed  to  thicken  and  granulate.  The  remains  of  the 
deformed  nose  having  then  been  properly  pared  and  the  flap  shaped,  they 
must,  after  all  bleeding  has  ceased,  be  properly  adjusted  and  fixed  to  one 
another  by  points  of  suture.  The  arm  must  then  be  closely  attached  to  the 
head,  so  as  to  be  as  nearly  as  possible  immovable.  At  the  end  of  about  ten 
days,  when  adhesions  have  taken  place,  the  connecting  medium  is  cut  across, 
and  the  part  left  to  be  supported  by  the  vitality  which  it  may  gain  from  the 
new  surface  to  which  it  is  now  attached.  The  uncertainty  of  maintaining 
the  vitality  in  the  flap,  the  constrained  position  in  which  it  is  necessary  to 
keep  the  patient,  and  the  great  difficulty  of  guarding  against  movements  of  the 
arm,  especially  during  sleep,  have  caused  this  plan  of  procedure  to  be  almost 
universally  abandoned. 

2.  The  Indian  Operation,  a  knowledge  of  which  was  brought  to  this 
country  by  Carpue  in  1814,  is  extremely  successful  in  itfl  results,  though 
requiring  a  good  deal  of  nicety  for  its  proper  execution.  The  operative  pro- 
cedures required  in  this  method  may  conveniently  be  divided  into  three 
stages  :  1,  the  Dissection  of  the  Flap  from  the  Forehead,  and  its  Attachment 
to  its  new  situation  ;  2,  the  Separation  of  the  Root  of  the  Flap  where  it  is 
turned  down  from  the  Forehead,  and  the  Formation  of  a  proper  Bridge  to  the 
Nose  ;  8,  the  Formation  of  the  Columna  Nasi. 

1.  Formation  and  Attachment  of  the  Flap. — In  the  shaping  of  the 
flap,  care  must  be  taken  that  it  is  of  sufficient  size  ;  as  during  the  after-part 
of  the  treatment  it  often  has  a  tendency  to  shrink.  The  size  adapted  to  the 
particular  face  may  best  be  judged  of  by  moulding  a  thin  piece  of  gutta-percha 
to  the  nose,  then  flattening  it  out  by  dipping  it  in  hot  water,  and  using  this 
as  the  guide  for  marking  the  outline  of  the  flap  upon  the  forehead.  This 
shoald  be  traced  with  tincture  of  iodine,  which  will  not  be  washed  off  so 
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fCAdilj  as  ink  by  the  flow  of  blood,  which  is  often  rather  fre^.  This  flai 
fibonld  be  of  the  shape  shown  in  Fi»r,  TiKJ,  care  bein^  taken  that  it  is  mthei 
sqiiai^  at  the  ant^les,  and  not  too  much  rounded  olf,  Wlien  the  whole  of  Uie| 
nose  requires  resttimtion,  it  is  usually  nucessarj  bo  make  the  flap  about  tw< 
and  a  half  to  three  inches  in  length,  hj  about  the  sarne  in  width  at  tha 
broadest  jmrt.  It  may  be  taken  either  Irom  the  middle  of  the  forehead,  or 
obhquely  from  one  side  ;  if  the  latter*  the  right  side  is  the  more  convenient,  II 
must  now  be  dissected  off  the  forehead  ;  in  doing  this,  care  must  be  taken  Ul 
cut  the  flap  as  thick  as  possible,  esjitecially  at  its  root  between  the  eyebrowi* 
It  must  also  be  but  little  handled,  and  above  all,  not  pinched,  eitlier  with 
fingers  or  forceps.  The  dissection  should  be  commenced  at  the  root,  so  thjil 
the  outline  may  not  be  oliscured  by  blood  ;  and  this  part  should  bo  left  long, 
in  order  to  admit  afterwards  of  a  very  trradual  and  easy  twist.  In  order  ta 
facilitate  this,  it  is  de.8trable  also  to  make  the  incision  on  the  right  side  a  little 
lower  than  that  on  the  left.     After  the  flap  has  been  raised  thronghout  the' 

whole  of   its  extent*  pressure   should  b* 
applied  to   the  forehead   by  means  of  • 
spunge,  with  a  view  of  arresting  the  bleed 
ing,  before  the  nexL  step  is  taken,    Thi 
consists  in  paring  the  surface  and  i  '  / 
the  stump  uf  the  nose,  and  rcmu 
integuments  from  it  in  such  a  way  as  t 
leave  a  triangular  raw  surface.     In  doln 
this  care  must  be  taken  not  to  remove  th 
parts  too  widely,  lest  the  oheek»  shool 
retract,  and  flatten  out   the  in>s«3.     Th 
integuments  also  sliould  be  diseected  awny 
in  such  a  manner  as  to  form  a  deepgroovt^ 
shelving  inwards,  so  a«  to  receive  and  hoi " 
the  flap  more  secorely  and  with  less  nva 
lapping    of    the  edges.       The  aperati» 
must    now    be    discontinued     until    ulf 
bleeding  has  ceased,  and  the  cut  surfaces  have  become  glazed  ;  this  point  is 
great  imj:»ortance  in  securing  direct  adhesion.     The  bleeding  having  btei 
arrested  by  cxi)osure  to  the  air,  and  by  the  torsion  rather  than  the  ligature 
any  spouting  branch,  the  flap  shtmld  be  broueht  down  by  a  twist  fronj  left  t 
right,  and  iittached  by  a  few  points  of  fine  suture  on  each  side  to  tb«  edg« 
the  incision  around  the  nasal  aperture.     A  pledget  of  soft  lint,  or  wool 
with  carbolic  oiU  shoidd  now  be  gently  insinuate*!  under  the  flap,  the  low 
port  of  the  incision  on  the  forehead  drawn  together  by  a  point  of  suture,  bul 
ttot  so  as  to  constrict  the  root,  and  the  rest  of  the  exposed  surfjice  cot! 
with  some  sinjple  dressing.  The  parts  will  then  present  the  a[)peanmoe  sho^ 
Fig.  7f>H,  taken  from  a  patient  of  mine  the  day  after  the  oj>cmtion.     Fi, 
represents  the  deformity  for  which  the  oi)eration  was  performed.    The  pati< 
should  be  put  to  bed  with  a  pie(*e  of  cotti»n*wool  laid  over  the  whole  of 
face,  so  as  to  maintain  it^^  temperature  ;  and.  if  it  l>e  winter,  he  must  be  pbced^ 
in  a  room  that  is  well  warmed  day  and  night. 

The  dressings  mu8t  not  l>e  disturbed  for  three  days  :  by  this  time,  if  all 
well,  the  flap  will  be  found  somewhat  tuaiid,  warm,  and  8eiisitive»  but  pale  i 
colour.    The  plug  m  the  nose  will  now  a*f|Qire  ohanging,  lest  it  be  tmxC 
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Fig.  708.— New  Now,  day  after 
Operation. 


offensive  by  the  discharges ;  its  withdrawal  and  the  substitution  of  another 
must  be  done  with  the  greatest  gentleness,  lest  the  adhesion  of  the  flap  be 
broken  down.  If  the  sutures  cause  no  irritation,  they  may  be  left  in  till 
the  fifth  or  sixth  day,  by  which  time  adhesion  will  be  tolerably  perfect.  As 
adhesion  strengthens  and  the  vitality  of  the  flap  improves,  it  must  be  elevated 
by  putting  underneath  it  a  larger  plug  of  lint ;  for  which,  after  a  time,  may 
be  substituted  a  small  gutta-percha  tube  moulded  to  the  figure  of  the  inside 
.  of  the  nose.    (Edema  of  a  somewhat 

solid  character  is  apt  to  come  on  in 

the  flap,  giving  it  a  white  appear- 
ance ;  but  this  is  of  little  moment, 

and  will  gradually  subside  as  the 

circulation  through  it  becomes  more 

actively     established.       The     flap 

wradnally     becomes     thicker     and 

fii'mer,  throwing   out    granulations 

from  its  under  surface,  which  even- 
tually becomes  covered  by  epithelium. 

The  wound  on  the  forehead  must 

he  dressed  like  an  ordinary  ulcer.    It 

usually  cicatrizes  with  great  readiness, 

and  leaves  a  remarkably  small  scar. 
2.  Separation  of  the  Boot  of  the  Flap. — This  may  be  done  about  a 
month  after  the  flap  has  been  fashioned,  when  its  vascularity,  through  its 
lateral  adhesions,  will  be  perfected.  The  division  of  the  root  is  best  done  by 
passing  a  narrow-bladed  bistoury  under  the  twist,  and  cutting  upwards 
towards  the  eyebrows,  removing  a  wedge-shaped  portion  of  the  soft  parts,  so 
as  to  make  a  smooth  aud  proper  bridge. 

:^.  Formation  of  the  Columna  ITasi. — The  addition  of  the  columna  is 
now  all  that  is  wanted  to  make  the  nose  complete.  This  must  be  made  from 
the  upper  lip,  perhaps  at  the  same  time  that  the  bridge  is  fashioned  ;  and  it 
may  be  cut  and  fixed  in  the  way  that  has  already  been  described  at  p.  656, 
the  interior  of  the  apex  of  the  new  nose  having  been  well  pared  to  receive  it. 
The  columna  must  be  well  supported  by  means  of  a  narrow  strip  of  plaster 
passing  from  one  cheek  to  the  other,  and  usually  requires  a  good  deal  of 
fashioning  before  it  is  perfect ;  indeed,  this  is  the  part  of  the  operation  that 
I  have  always  found  most  troublesome. 

The  new  nose  must  continue  to  be  supported  from  beneath,  for  some  months 
after  its  formation,  by  plugs  of  lint  or  small  gutta-percha  tubes,  as  it  will 
evince  a  great  tendency  to  contract,  becoming  either  depressed  or  dumpy. 
The  sensibility  of  the  new  nose  is  entirely  destroyed  for  a  time  after  the 
division  of  the  bridge  ;  but  this  slowly  returns,  appearing  first  in  the  neigh- 
bourhood of  the  adhesions  between  it  and  the  cheeks,  and  gradually — in 
several  months — in  its  central  portion. 

The  annexed  cuts  (Fij;s.  70!),  710)  give  a  faithful  representation  of  a  patient 
on  whom  I  operated,  before  and  after  the  operation. 

The  success  of  the  case  will  depend  very  greatly  upon  the  minute  attention 
which  the  Surgeon  bestows  on  tlie  details  of  the  operation,  and  on  the  care 
which  he  takes  in  the  after-treatment.  During  the  operation,  the  chief  points 
to  be  attended  to  are,  that  the  flap  be  made  of  sufficient  size,  that  all  oozing 
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have  caused  before  the  cut  edges  are  brought  into  coatact,  find  that  no  teoiioii 
or  ooDstrictiou  be  exercised.     A  principtd  source  of  faOoif  io  the  operation  i« 
gangrene  of  tlie  flap,  m  whole  or  in  part,  ari.sing  from  the  root  being 
narrow  or  too  tightly  twisted,  or  from  the  flap  beinc^  too  ixjus^hlj  handled  ini 
its  dissection.     So  also,  if  it  be  cut  too  small  and  not  properly  eupported  after- 
wards, the  result  will  not  Ije  very  satisfactory.     Other  accidents  occaaionahr^ 
happen  :  thus,  erysipelas  may  destroy  the  vitality  of  the  new  nose,  as  happened 
m  one  of  Listou's  eiirlicr  cases  ;  or  the  new  nose  may  be  destroyed  l)y  a  rtiturii 
of  the  lupus  which  proved  destraotive  to  the  old  one.     Hajmorrhage  al»o  mnf  j 
occur  from  underneath  the  flap.     In  the  last  ease  operated  on  by  Liston  juBtl 
before  his  death,  and  which  was  completed  by  iforton  at  University  Colkf^e 
Hospital,  biBmorrhage  to  the  extent  of  more  than  a  pint  took  place  on  tLej 
ninth  day,  without  any  evident  cause,  from  under  the  flap,  and  could  be  J 
arrested  only  by  plugging.    Further,  the  operation  is  not  without  it^  danger^.] 


Fig.  rw.^FifttiAiK  before  RhUK>i,la«ty. 
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DieflTenbacli  lost  two  patients  out  of  six  on  whom  he  operated  ;  their  i 
8titutif>ns  having  probably  been  in  an  unfavourable  state. 

The  ofiemtion  as  Just  described  will  usually  be  attendetl  with  vei 
results.     Of  late  yeai-s   some    mfKlificationj*   have    l»een  intro*ir, 
Tfius,   Langenbeek    recommended   thiit  the  perit^tft^nm    should    lie  tiissect«4| 
up  from  tlje  frontal  bune  together  with  the  skin-flap,  in  order  that,  by  th« 
after-development  t*f  ttsseims  tissue^  a  firmer  and  Ijetter  organ  should  be  lefl 
The  objections  to  this  <ipei-ation  aiv  that  in  reflectini*  the  perici-aninm  th€ 
vitality  of  the  flap  is  liable  to  be  damaged;  that  there  may  be  nome  ri»k  of 
necrosis,  although  this  is  probal)ly  snialh  and  espefijilly  thai  the  [lericriuiiam  tt| 
now  known  U\  liave  v«'Ty  little  l>ane-producing  p»jwer.     Even  if  a  liony  bye 
were  formed  inside  thn  nose,  it  seeniB  to  me  that  it  would  Us  mtlicr  «  i 
advantage  than  otlHTrwisi*. 

The  opi^ratiim  practised  by  Oilier  aitpears  to  roe  to  be  leas  happy  thmxk\ 
many  of  tlmt  excellent  Surgeon's  sngfrestions.     It  consists  in  cntliuj^  dovn 
the  niPttd  process  of  the  superior  maxilla,  and  then  licnding  it  wrtisn  m  tt, 
to   form  a  kind  of  bridge,  on  which   to  sustain   the  tcgum«^nt«Kpt*rioniQJi 
flap  deflecttHl  front   tb<?  forehead.     But  by  doing  this  tbe  bterai  sa| 
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to  the  bridge  of  the  new  nose  are  removed,  and  necrosis  of  the  bent  or  rather 
broken  fragment  of  bone,  which  has  actually  occurred,  is  not  an  unlikely 
accident. 

A  slight  modi6cation  of  the  operation,  which  has  been  adopted  by  several 
♦Surgeons,  consists  in  utilizing  instead  of  removing  the  integumentary  covering 
of  the  stump  of  the  nose.  This  is  raised  in  one  or  two  flaps,  which  being 
turned  downwards  receive  the  frontal  flap  on  their  raw  surface.  The  employ- 
ment of  skin-grafting  to  expedite  the  healing  of  the  wound  on  the  forehead 
will  naturally  suggest  itself  to  the  operator. 

Should  the  operation  fail,  or  from  any  reason  be  not  advisable,  the  patient 
may  be  fitted  with  a  paiuted  vulcanite  nose,  attached  to  spectacles,  by  which 
the  deformity  is  most  efficiently  concealed. 

Fistulous  Openings  through  the  Nasal  Bones  leading  into  the 
interior  of  the  nose  are  occasionally  met  with.  Such  apertures  as  these 
are  best  closed    by  paring  the  edges,  and  then  bringing  forward  a  flap 


Fig.  711.-  <>iH»niiig  into  Ant'^rior  Xaren. 


Fig.  712.— Oi)«ning  into  Anterior 
Xares  cIOHed  by  Operation. 


of  neighbouring  skin  by  the  gliding  operation.  The  cuts  represent  a  case 
many  years  since  under  my  care,  before  and  the  day  after  operation,  in  which 
a  large  aperture  into  the  side  of  the  nose,  resulting  from  necrosis  of  the  left 
nasal  bone  consequent  on  scarlet  fever  (Fig.  711),  was  successfully  closed  by  a 
flap  of  skin  taken  from  the  forehead  by  the  twisting  process  (Fig.  712).  The 
patient,  who  was  a  child  at  the  time  of  the  operation,  was  seen  many  years 
after  the  openition,  and  j>resented  scarcely  any  disfigurement. 

Operation  for  Depresskd  Nose. — Sometimes  the  nose  is  depressed  in 
consequence  of  the  loss  of  the  septum,  though  the  external  parts  remain  entire. 
Dieffenbach  proposed  a  plan  for  raising  it  by  slitting  it  longitudinally  into 
three  pieces  :  dissecting  the  lateral  slips  from  the  osseous  attachments  ;  paring 
the  edges  to  such  an  extent  that  they  overlap,  and  stitching  them  together  ; 
then  bringing  the  whole  organ  forwards  by  pushing  long  hare-lip  pins  across 
its  base,  so  as  to  elevate  and  narrow  its  attachments,  which  are  brought  more 
into  the  mesial  line.  Forgusson  improved  this  procedure  by  not  slitting  the 
nose  dow^n,  but  diasecting  it  away  from  the  bones  from  within  the  nostril,  and 
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then  pushing  loDg  Bteel-pointed  silver  needles  across  from  cheek  to  cheek,  iind^ 
twisting  their  ends  over  perforated  pieces  of  sole-leather,  throU|2;h  which  the 
had  pit'vioasly  been  passed,  thus  bringiug  the  whole  organ  bo4lily  forwardcl 
The  columna  is  next  fashioned  in  the  way  which  has  ah'eadv  been  described  ;j 
and  the  nose  is  completed. 


PLASTIC    BUROERY    OP    TfUB    1.IPS. 

Hare-Lip. — By  hare-lip  is  meant  a  congenital  peq>endicular  fissnre  *»r| 
fissures  throngh  the  upjier  lip,  the  resoltof  an  arrest  of  development.    Withuntl 
going  into  the  details  of  the  development  of  the  face,  the  mode  of  origin  ' 
hare-lip,  cleft  palate,  and  congenital  tninsverse  fissure  of  the  cheeks,  or  macro*! 
stoma,  may  he  made  clear  by  recalling  tlje  main  features  of  the  proceis.     Th 
prominent  part  of  the  nose  and  part  of  the  septum  nasi  are  developed  fitmi  i 
central   process,   the   fronto-nasal   plate,  descending  from    the   front  of   t)iij| 
crauium  l>etween  the  wular  vesicles.     On  either  side  of  this  the  olfactory  \ 
appears  as  a  depression  in  the  epiblast,   l>ounded  by  prominent  lipa, 
mesial  and  lateral  nasal  processes.     The  fonner^  which  are  united  with  the! 
tronto-nasal  process,  end  below  in  the  globular  processes  of  His,  which  coaleset 
in  the  middle  hue  to  form  the  intermaxillary  bone  with  the  incisur  teeth,  the 
central  part  of  the  upper  lip,  the  columna  nasi  and   the  hAver  part  of  tli 
septum.    The  lateral  nasal  processes  form  the  alic  nasi.    The  remainder  of  th 
face  above  the  hne  of  the  lower  jaw  is  develojjed  from  a  lateral  process  on  eaclll 
side— the  superior  maxillary  pjlate — which  gradually  grows  forwards  till  \%\ 
coalfsces  with  the  nasal  processt^s.     From  the  superior  maxillary  phite«  ar 
developed  the  cheeks  iind  the  whole  of  the  upper  jaws,  except  the  centml  inter 
maxillary  bone,  which,  as  already  stated,  is  formed  separately.     The  lone 
jttw\  and  the  soft  parts  covering  it,  are  fonncd  from  similar  processes,  the  iu« 
ferior  maxillary  plateji  advancing  from  each  side  and  coalescing  in  the  middla 
line.     The  superior  and  inferior  maxillary  plates  coalesce  at  each  side,  leaving 
the  open  spare  of  the  mouth  in  the  middle  line.     The  liues  iti  which  the 
various  processes  unite  are  roughly  indicated  in  the  diagram  on  p.  855,  Val.  1^ 
The  mode  of  origin  of  the  various  deformities  of  the  face  is  therefore  evid^^nt 
If  one  maxillary  plate  falls  to  unite  with  the  globular  pnwess  in  fn^nt,  a  cM 
will  t>e  left  through  the  uf>per  lip  on  one  side  of  the  middle  line,  formtiisl 
a  single  hai*e-lip.     If  Ixtth  plates  fail  to  unite  wn'th  the  glubular  procoMtt 
double  hare-lip  results,  and  the  intermaxillary  bone  may  be  left  adheivnt  U>  ih 
tip  of  the  nose  and  septum  nasi.     If  at  the  same  time  the  developmrn^ 
globular  processes  is  arrested,  we  get  the  rare  condition  of  a  wide  ir 
middle  line  with  abseuce  of  the  incisor  portion  of  the  superior  maxilla,  wi 
still  more  rarely  a  median   ha  re- lip  may  result  from  failure  of  the  glah 
prooiis^es  of  the  op[>osite  sides  to  unite  in  the  middle  line.     If  the  nnter 
fMirts  unite  while  developmeut  is  an'ested  [josteriorly,  cleft  palaie  rcaulta,  i 
fissure  being  single,  and  in  the  uuddle  line  as  far  \ls  the  p<istenor  part 
the  prt^maxillary  bone.     If  the  arrest  of  developmenr   is   more 
fissure  may  extend  to  the  lip,  deviating  in  front  from  the  mv 
paaaea  between  the  main  f>art  of  the  superior  maxillary  and  [(remaxilljiry  tjomuj 
If  both  aides  fail  to  unite  completely  the  fissure  is  single  behind  and  donfc 
front,  |)aasing  on  each  side  of  the  intermaxillary  bone.     In  6^»rue  tnstanc 
cid't,  initt^md  of  ruuning  forwards  bctwoen  the  hiteml  incisor  and  canine  \ 
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passes  between  the  central  and  lateral  incisors,  in  the  line,  which,  according  to 
Albrecht,  marks  the  division  between  the  two  centres  of  ossification  for  each 
half  of  the  premaxilla.  Sometimes  also  the  lateral  incisor  is  absent,  or  an 
additional  tooth  may  exist  on  the  outer  side  of  the  cleft.  In  exceedingly  rare 
cases  the  fissnre  of  the  hare-lip  has  been  seen  extending  upwards  on  one  side 
of  the  nose  towards  the  eye.  Macrostoma  or  congenital  transverse  fissure  of 
the  cheeks  results  from  arrested  union  of  the  superior  and  inferior  maxillary 
plates. 

Single  Eare-lip  is  by  far  the  most  common  deformity  (Fig.  713).  In  it 
the  mesial  side  of  the  gap  is  usually  rounded  ;  the  outer  edge  is  flattened ;  and 
the  fnenum  at  the  angle  is  long  and  subcutaneous  The  hare-lip  may  be  incom- 
plete or  complete,  according  as  the  lip  is  merely  notched  or  divided  up  into 
the  nose.  In  the  latter  form  the  corresponding  ala  nasi  is  usually  much  flat- 
tened. When  double  (Figs.  714,  715),  the  fissure  is  often  deeper  on  one  side 
than  on  the  other,  and  usually  extends  into  the  nostril,  and  is  associated  with 
cleft  palate ;  though  sometimes  it  stops  short  of  this.  In 
these  cases  the  nose  is  usually  flattened  and  expanded,  and 
between  the  flssares  there  is  always  a  central  lobule, 
consisting  of  the  intermaxillary  bones  in  a  rudimentary 
condition  ;  to  this  a  triangular  labial  nodule  is  commonly 
attached.  In  many  cases 
this  is  tilted  on  its  base, 
so     that     the    alveolar 


FIK-  713.— Inroinplet*'  Sinj^Ur 
Hare-li]>. 


Fig.  714.— Ordinary  Doable 
Hare-lip. 


Fig.  715.— Ordinary  Double 
Harelip.    Side  View. 


border  projects  forwards.  Sometimes  the  projection  is  so  considerable  that 
it  is  attached  to  the  tip  of  the  nose. 

The  fissure,  when  single,  may  be  confined  to  the  lip  ;  but  in  the  majority  of 
cases  it  extends  to  the  alveolus  of  the  upper  jaw,  giving  rise  to  a  deep  notch 
between  the  lateral  incisor  and  the  canine  tooth.  When  it  is  double,  the  four 
incisore,  usually  imperfectly  and  irregularly  developed,  are  included  in  the 
central  intermaxillary  tubercle.  Meckel  and  Xicati  have  described  a  rare  form 
of  hare-lip,  in  which  the  fissure  corresponds  to  the  line  of  junction  between 
the  central  and  lateral  incisors.  In  many  cases  the  fissure  extends  back  into 
the  palate  ;  this  more  frequently  happens  when  the  hare-hp  is  double,  and  in 
these  cases  every  variety  of  palatal  deformity  is  met  with  (Fig.  716). 

Xedian  Hare-lip  is  so  rare  that  there  are  very  few  authentic  cases  of  it  in 
the  records  of  sur^rery.  In  a  specimen  dissected  by  Bland  Sutton  the  pre- 
maxilla was  absent,  whilst  in  other  cases  the  condition  appears  to  have  been  due 
to  want  of  union  of  the  two  globular  processes.  In  Pitts's  case  the  median 
cleft  in  the  lip  extended  half  way  to  the  nose,  and  with  the  exception  of  a 
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o^tral  groovti  in  tbe  premasdlla  the  bones  were  normal,  la  Clultott's  caie 
the  inediau  hiire-lip  wjis  associated  witli  a  cDtiiplete  cleft  of  the  ptlate ;  the 
fneunm  of  the  Up  was  divided,  untj  half  paaaing  to  each  side  of  the  rlcft  in  the 
pretnaxilla.  Delahaje  has  recorded  a  case  uf  meBial  tisaure  of  the  upjier  Up 
with  two  Iat4?ral  fiEsiires.  ^fedian  fissure  of  the  lower  Up  \\m  been  recorded 
by  Nicaii  and  Wolfler. 

Aga  for  Operation.— The  cui'e  of  hare-Up  cau  be  effected  only  bjr  a  pro- 
^>erl}'  ooudnctcd  opemiioiL  In  the  i»erformance  of  this,  the  fir^t  point  that 
has  to  be  determined  is  the  age  at  which  it  should  be  done.  On  this  th»?re 
has  been  a  goml  deal  of  difierence  of  opinion.  It  is  now,  however,  agreed  by 
all  Surgeons  that  the  openition  should  be  ixTformed  early,  before  deutttion 
commenees,  iMiring  dentition,  1  think,  it  is  better  not  t^  ]ierfonn  the  opera- 
tion ;  at  all  events  not  during  the  cutting  of  the  incisor  teeth,  when  there  i» 
ranch  local  ejtcitement  and  general  irritability  of  the  nenous  ^y&tem.     There 

is  no  danger  in  operating  in  early  infancy  ;  on 
the  contrary,  very  young  children,  thtise  but  a 
few  weeks  or  months  o!d,  bear  operations  remark- 
ably well.  I  have  i-epeatetlly  openited  at  th€»e 
tender  ages,  not  only  fnr  hare-lip,  bnt  for  hernia, 
the  removal  of  tumours  and  nsevi,  the  division  of 
tendons,  &c..  and  have  never  seen  any  Imd  refttiU 
follow.  HeBides  this,  the  performance  of  the  opera* 
tion  is  easier  at  a  very  early  age  than  wlien  tlje 
child  has  retiched  its  first  or  second  year:  when, 
its  intelligence  being  more  developd,  it  know« 
what  it  has  to  suffer,  and  screams  and  straggles 
nioi'e  than  a  very  young  infant  does,  whenever  w 
sees  the  Surge**n.  or  whtMi  he  niak*^!*  an  attempt  to 
examine  the  wound  or  dressings.  After  the  operation,  also,  the  child  will, 
when  young,  take  the  liretist  without  difliculty.  At  very  early  ages,  ntiion  of 
the  wound  takes  place  with  great  readiness  and  solidity ;  and,  aa  m 
time  has  lieen  given  for  the  rest  of  the  features  to  liecome  distorted,  there 
will  not  be  that  permanent  flattening  and  deformity  of  the  face  whi<'h  are  apt 
t*»  continue  after  the  hare-li[i  is  cared,  if  the  operation  be  deferred  to  a  more 
advanced  age.  For  these  various  re^isons  I  i^ree  with  Fergusson  and  Butcher, 
that  the  operation  had  best  be  |>erformed,  if  possible,  Ht  about  the  sixth  week 
after  birth^  or  from  that  to  the  third  month,  which  may,  I  think,  be  con- 
siderixi  the  time  of  election.  At  this  time  the  vitality  of  the  child  is  gixid, 
and  the  tisanes  are  not  so  laeerable  Jis  at  an  earlier  age.  The  t»peration  may 
safely  be  performed  at  a  mucli  earlier  perifnl  in  single  than  in  double  hare* 
lip :  and  the  greater  the  deformity,  the  mon*  marked  the  intermaxiltary  pro- 
jt^^ion,  the  wiscT  will  it   lie  to  defer  ojieration,  which  becomes  i  ntdr 

severe  with  the  extent  of  the  doforruity.     Even   in  these  cases,  .it 

should  not  Ije  delayed  beyond  the  third  month,  as  the  early  removal  of  tbe 
intcrmaxillaty  bone,  and  the  pressure  of  the  united  lip,  tend  to  narrow  tbe 
cleft  in  the  palate.  Shoultl  eircumstanoes  re<|uire  it,  however,  the  operalioo 
might  be  done  at  a  much  earlier  period  than  that  advised  above,  Thui^  at 
the  urgent  fiohcitation  of  the  parents,  1  have  f^ierformed  it  within  the  flfit 
twenty-four  hours  after  birth,  and  several  times  during  the  first  week.  Bat  ill 
thcR'  very  early  il;i\>  <»f  lifr  the  i'|rt'ruli(>n  is  not  uitfiont  iijuij/.  r  :  rhr  vitality 
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of  the  child  is  often  feeble,  it  suffers  greatly  from  the  loss  of  even  a  very  small 
quantity  of  blood,  and  the  tissues  are  so  lacerable  that  there  is  great  danger 
of  the  pins  or  stitches  cutting  out.  I  would  therefore  not  advise  its  perform- 
ance then. 

It  is  scarcely  necessary  to  observe  that,  as  union  by  the  first  intention  is 
aimed  at,  the  operation  should  not  be  undertaken  unless  the  health  be  good ; 
and  certainly  not  if  the  child,  at  whatever  age,  have  but  recently  recovered 
from  measles,  scarlet  fever,  or  other  infantile  disease. 

Operation  for  Hare-lip. — In  the  treatment  of  hare-lip,  there  are  three 
main  objects  to  be  kept  in  view  :  1.  The  procuring  of  union  by  first  inten- 
tion of  the  cut  edges  of  the  fissure ;  2.  The  prevention,  as  far  as  possible,  of 
deformity  during  the  process  of  union ;  and,  3.  The  avoidance  of  all  traction 
on  the  line  of  incision  that  may  interfere  with  these  results. 

The  operation  for  single  luure-lip  is  performed  in  the  following  way  :  The 
child  is  placed  on  a  table  facing  a  good  light,  the  head  and 
shoulders  being  raised  on  a  small  pillow  and  the  arms  fixed 
with  a  towel  pinned  around  them.  Chloroform  should  be 
administered.  Before  proceeding  to  pare  the  edges  of  the 
cleft  the  Surgeon  should  thoroughly  free  the  lip  from  the 
bone  on  either  side  of  the  cleft,  so  that  it  may  subsequently 
be  more  readily  drawn  into  apposition. 

Bleeding  from  the  coronary  artery  of  the  lip  may  be 
prevented,  either  by  an  assistant  or  the  Surgeon  grasping 
the  lip  between  his  finger  and  thumb,  or  by  compressing  the 
lip  with  the  little  contrivance  here  figured,  which  consists  of 
ordinary  ring-forceps  converted  into  a  compressor  by  having 
an  india-rubber  ring  slipped  over  the  handles  (Fig.  717). 
Putting  the  lip  on  the  stretch  by  seizing  the  extreme  edge 
of  the  cleft  with  a  pair  of  artery-forceps,  the  Surgeon  pares 
the  edges  of  the  cleft  by  transfixion  with  a  fine  scalpel,  from 
above  downwards,  first  on  one  side,  then  on  the  other; 
taking  care  that  the  incisions  unite  neatly  above  the  upper 
angle  of  the  fissure,  which  must  be  well  cut  out :  and  that 
they  extend  sufficiently  far  outwards  to  cut  away  the  rounded 
portion  of  the  prolabium  which  forms  the  side  of  the  base  of  the  fissure. 
The  incision  on  each  side  must  be  curved  with  the  concavity  towards  the 
fissure  (Fig.  728),  so  that  by  bringing  the  two  curves  into  a  straight  line  a 
slight  projection  of  the  prolabium  at  the  point  of  union  shall  be  produced. 
If  this  be  not  dr>ne  a  notch  will  be  left  when  the  lip  isJiealed.  Care  should 
be  taken  that  enough  is  cut  away  ;  there  is  more  danger  usually  of  taking  too 
little  than  too  much. 

The  edges  of  the  cleft  are  now  adjusted  with  hare-lip  pins  or  simple  sutures  ; 
of  these  the  latter  ai^e  generally  to  be  preferred.  In  either  case  two  points 
require  special  attention  :  first,  that  the  whole  thickness  of  the  pared  surface, 
and  not  the  skin  only,  be  drawn  together  ;  and  secondly,  that  the  line  of  the 
red  edge  of  the  lip  be  accurately  adjusted.  If  pins  are  used,  two,  or  sometimes 
three,  are  required.  Each  should  be  entered  about  a  third  of  an  inch  from  the 
pared  edge  on  one  side,  and  brought  out  at  a  corresponding  point  on  the 
other,  the  whole  thickness  of  the  lip  except  the  raucous  membrane  being 
included. 


Fig.  717.— Elastic  Com. 
presaor  applied  over 
(Joronary  Artery. 
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The  lower  pin  should  be  mtrnduced  first  imrferneath  the  coronary  artay,  m  ! 
siicb  a  way  that  its  pressure  mny  stop  the  bleeding  from  this  vepsel,  whirh  i* 
uften  rather  free.  The  tVTistod  suture  is  theu  applied  in  the  usual  way  (Fig. 
718),  first  round  the  lower  pin,  and  then  round  the  upper  one  (separate 
threads,  however,  being  uaed  for  each)  ;  and  lastly,  the  two  are  nnited  by  a 
few  cross  turna,  mt  m  to  press  down  and  support  the  whole  length  of  the 
fissure  (Fig,  7H>).  The  pins  are  then  cut  short,  the  whole  is  coated  with  a 
layer  of  coHodiou,  and  a  piece  of  plaster  is  put  nnderthe  ends  of  the  pins  to 


^  TI6.— Appllmtiojt  cfTwUtod  Smiirf. 


Fig.  T19. — Atiplicfttliui  or  fltui  Mul 


prevent  excoriation  of  the  skin.  In  addition  to  the  pins  and  twisted  sui 
one  or  more  points  of  interrupted  suture  should  be  passed  through  the  mu( 
membrane  of  the  lower  part  of  the  fissure,  just  inside  the  mouth.  I  look  ii[ion 
this  as  of  great  importiinoe  in  preventing'  the  notching:,  which  Is  otfierwise 
very  apt  to  occur,  in  consequence  of  that  portion  of  the  incision  between  tht 
lower  pin  and  the  edge  of  the  lip  Wiutj^  kejit  open  by  tlie  child  in  8ueknig,or 
protruding  its  tongue  against  it.  The  parts  may  be  supported  by  drawing 
the  cheeks  together  by  a  piece  of  muslin  cut  so  as  to  form  a  lai'ge  rounded 
piece  in  each  cheek  connected  by  a  narrow  strip  over  the  lip.  Tljis  onuit  be 
applied  while  the  cheeks  are  pressed  together  with  the 
Hngers  and  sealed  down  with  flexible  coUodioD« 
.Vmerioan  rubber-piaster  may  he  applied  in  tbefiimc 
way^  bat  is  not  so  efficient.  Hainsby's  truaa  (Pig.  7tO) 
is  now  rarely  used* 

When  simple  sutures  are  nsed — and  in  ordiuiiry  cmo» 
1  much  prefer  them  to  the  pins — stout  silver  >vire<ir 
silkworm  got  is  the  best  material,  and  does  uoi  tend 
to  out  otit.  Two  cur  thi'ee  of  these  are  niiiaUy 
required,  the  lowest  heing  inserted  tjeneatJi  the 
coronary  artery  and  the  highest  close  U*  the  up|rr 
^mi  of  the  cleft,  so  \\»  to  draw  inwimls  the  fiattentd 
alu  nasi.  A  few  points  of  horsehair  suture  may  U^ 
inserted  sujierticially  to  ensuiv  the  perfect  apposittoo 
of  the  edges,  and  others  in  the  mucous  uieml*raue,  as  above  described. 

In  many  cases  simie  tnodiHcaliou  of  the  o(»eniti(»n  is  advisahle,  e«pocially 
when  the  cleft  is  hroad  and  tt^  cdgeH  of  unequal  length,  A  method  which  u« 
ver}'  largely  employed  is  carried  out  as  fullovvs  :  The  longer  edg*.'  of  the  cJefti* 
completely  freshened,  the  incision  at  its  lower  end  sloping  slightly  away  on  U> 
the  lip.  In  freshening  the  other  margin,  the  incision  stops  below  at  the 
junction  of  the  skin  and  rnucuus  membrane,  so  that  a  small  flap  remuim 
Attiiohed  by  its  lower  extremity.     This  flap  is  drawn  douy  ni  nfter 

the  intncHiuction  of  the  pins  or  sutures,  it  is  adjusted  with  ii  aotuwi 
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to  the  lower  end  of  the  opposite  and  longer  raw  sorfane.  Malgaigne'8  method 
consists  in  leaving  a  similar  flap  attached  to  the  lower  end  of  each  edge  of  the 
cleft,  the  two  being  drawn  and  sutured  together  after  the  cleft  itself  has  been 
closed.    In  this  way  the  presence  of  a  notch  in  the  edge  of  the  lip  is  avoided. 

It  sometimes,  though  rarely,  happens  in  single  hare-lip  that  the  inter- 
maxillary portion  is  so  large  and  projecting  that  there  is  difficulty  in  bringing 
the  lateral  segments  together  over  it.  Should  this  be  the  case,  the  better  plan 
is  to  notch  it  at  its  alveolar  border  on  the  side  that  is  not  fissured,  and  then 
to  break  it  back  so  as  to  remove  all  projection. 

When  the  fissure  does  not  extend  through  the  lip  the  operation  recommended 
by  N^laton  will  be  found  to  give  most  excellent  results.  The  mode  of 
performing  it  is  fully  explained  by  the  accompanying  figures  (Figs.  721 
and  722). 

After 'Treatment, — After  the  operation  the  lips  often  come  in  close  contact, 
and  care  must  be  taken  to  clear  the  nostrils  from  clots  of  blood,  otherwise 


Fi;;H.  7-21  nnd  72*2.— N^laton'H  Operation  for  partial  Hare-lip. 

the  child  may  be  suffocated,  especially  if  the  effects  of  the  chloroform  have  not 
fully  passed  off. 

If  pins  have  been  used  these  should  be  removed,  at  the  end  of  from  72  to 
96  hours,  according  to  the  age  of  the  child.  The  pin  must  be  gently  twisted 
out  in  such  a  way  that  the  cut  end  does  not  tear  the  aperture  in  the  lip.  The 
threads,  matted  together  with  exudation  and  a  little  blood,  form  a  good  crusty 
which  may  be  left  on  for  two  or  three  days  longer,  and  then  allowed  to 
separate  of  itself  ;  the  less  any  crusts  that  form  over  the  line  of  incision  are 
interfered  with,  the  better  will  the  result  usually  be. 

If  simple  sutures  have  been  used  the  deep  ones  should  be  removed  on  the 
fourth  day,  but  the  finer  ones  may  be  left  in  for  a  day  or  two  longer.  The  lip 
must  then  l)e  supported  by  the  collodion  and  muslin  or  by  a  strip  of  American 
rubber  for  about  a  fortnight  after  the  operation,  so  as  to  prevent  stretching 
of  the  cicatrix  and  notching  of  its  lower  part. 

I>oable  Hax6-lip. — The  operation  for  double  hare-lip  is  performed  on  the 
same  principle  as  that  for  the  single  form  of  the  disease,  the  difterence  in  the 
operations  consisting  chiefly  in  dealing  with  the  median  portion  of  the  lip  and 
the  intermaxillary  bone  (Fig.  723).  The  management  of  the  intermaxillary 
process  must  vary  according  U)  its  size  and  degree  of  projection. 

If  the  premaxilla  and  prolabium  be  well  developed  and  not  projecting  they 
should  certainly  not  be  removed.  The  prolabium  is  first  separated  from  the 
bone  and  its  edges  pared  in  a  somewhat  convex  manner,  the  two  raw  surfaces 
being  made  to  meet  in  a  point  below. 

A  small  flap  is  now  separated  from  the  lateral  edges  of  the  lip,  and  is  left 
attached  below  as  in  single  hare-lip.    After  the  lateral  parts  of  the  lip  have 
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been  attached  to  the  prolabiEm  with  pins  or  sutures,  tliesc  t^vo  Baps  are  drawn 
downwards  and  adjusted  with  fine  stitches  partly  to  the  pointed  lower  end 
of  the  prolahium  and  partly  to  each  other. 

In  cases  of  the  opposite  extreme  in  which  the  preraaxilk  is  small  and 
nidimentarj,  or  fixed  to  the  tip  of  the  nose,  aa  in 
Fig,  7^4,  it  should  l>e  removed  with  Ivoiie^fon^epe,  as 
it  would  prevent  the  lateral  segments  of  the  lip  from 
cf)raing  into  proper  apposition.  A  dental  artery  dei^p 
in  the  l>one  may  lileed  freely,  and  require  to  be 
ti inched  with  a  cautery* 

In  intermediate  cases,  where  the  premaxilla  is  well 
deveIo|»ed  but  projecting,  it  has  been  recommended  to 
l>end  or  break  it  back  by  i^trong  forceps  covered  with 
vulcanized  india-rubber,  Ferguason^  however,  pointed 
out  that  if  this  lie  done  the  incisor  teeth  contained 
in  the  intermaxillary  portion  will,  if  ihey  develop  at 
all,  project  backwards  into  the  roof  of  the  mouth* 
as  the  lioue  is  not  pDsbed  into  its  nonual  situation* 
liut  rather  rotated  on  its  transverse  axis,  the  slender 
neck  attiichiug  it  to  the  vomer  being  l>ent  upon 
iUelf.  He  was  of  opinion  thei-eforc  that  in  all  crises 
it  is  better  to  remove  the  l)one  than  to  attempt  to 
force  ur  bend  it  into  a  new  position.  In  cases  such 
as  that  a'presented  in  Figs.  724  and  7:25  I  have  i>er* 
formed  the  following  f»peratiou  with  great  sncceiss  v — 
L  The  triangular  flap  of  skin  covering  the  inter- 
maxillary portion  is  dissected  np  as  thick  an  ptisstble, 
"1,  The  intermaxillary  process  is  then  cut  away  at  its  rnot,  whifli  is  small 
and  pedunculated,  with  a  pair  of  srissoi's.  :i  The  edges  <>f  the  lateral  fi^snrw 
am  then  pared  in  the  usual  way.  t.  The  free  lower  margins  of  the  pared  edge* 
are  brought  together  by  one  hai^-tip  pin  and  twisted  suture.     5.  The  leaf- 
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shaped  flap  ia  then  laid  down  in  the  triangular  hollow  left  above  the  pin,  mA 

retained  there  by  one  or  two  points  of  silver  sntnre  on  each  side,  the  gup 

being  thus  completely  filled  up  by  it. 

On  the  whole,  however,  nemoval  of  the  premaxilla  must  not  be  hioked  upon 

\  wi  nnimportant  detail  uf  the  opertttion,  but  j'ather  as  a  aenotui  step  to  be 
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avoided  if  possible.  In  many  cases  the  premaxilla  can  be  pushed  back  into 
position  by  firm  pressure  or  by  seizing  it  with  strong  forceps  with  guarded 
blades,  and  it  may  be  found  advisable  to  fix  it  by  a  suture  to  the  edges  of 
the  inter\'al  in  the  alveolus.  Rather  than  completely  remove  it  Fergusson's 
plan  will  often  be  found  useful — viz.,  to  make  a  small  incision  through  the 
mucous  membrane  and  with  a  small  gouge  to  remove  the  incisor  teeth  and 
bone,  leaving  only  a  shell  of  periosteum  and  mucous  membrane  which  can 
readily  be  pushed  back  into  position,  and  will  help  to  support  and  hold  forward 
the  lip.  This  part  of  the  operation  may  conveniently  be  performed  a  week  or 
so  before  the  lip  itself  is  repaired. 

The  operation  for  hare-lip  occasionally  fails.  This  may  happen  either  in  con- 
sequence of  the  child's  health  being  in  so  unsatisfactory  a  state  as  to  prevent 
union  by  the  first  intention  ;  or  in  consequence  of  the  pins  or  sutures  having 
been  taken  out  too  early,  before  firm  cohesion  has  been  effected.  In  such 
circumstances  as  these,  an  attempt  might  be  made  to  unite  the  granulating 
edges  by  the  re-introduction  of  the  pins  or  sutures,  and  by  firmly  fixing  the 
lip  by  means  of  collodion  or  plaster  applied  as  above  described.  Such  attempts, 
however,  rarely  succeed  ;  should  they  not  d6  so,  it  will  usually  be  found  most 
prudent  to  wait  at  least  a  month  before  taking  any  further  steps,  and  then  to 
pare  the  edges  afresh  and  repeat  the  original  operation. 

Congenital  Transverse  Fissures  of  the  CheelDsi,  extending  from  the 
angle  of  the  mouth  to  the  anterior  border  of  the  masseter  or  up  towards  the 
malar  bone,  are  occasionally  met  with.  Their  mode  of  origin  has  already  been 
referred  to  (p.  0G2).  In  these  malformations,  which  are  of  extremely  rare 
occurrence,  the  ear  on  the  affected  side  is  imperfectly  developed.  As  has  been 
observed  by  Fergusson,  the  tragus  is  detached  from  the  auricle,  and  is  fixed 
to  the  cheek,  where  it  forms  a  small  lobulated  appendage.  The  external  ear 
generally  is  malformed,  the  helix  being  twisted  and  curled  inwards.  These 
malformations  require  to  be  treated  on  exactly  the  same  principles,  and  with 
the  same  attention  to  details,  as  hare-lip  ;  union  between  the  pared  edges 
being  effected  by  means  of  deep  sutures  of  silver-wire  or  silk-worm  gut  and 
superficial  ones  of  horsehair. 

Cheiloplasty. — Simple  plastic  operations  are  commonly  practised  on  the 
lower  lip  for  the  removal  of  epithelioma,  by  cutting  out  a  V-shaped  piece  of 
the  lip,  including  the  whole  diseased  structure,  and  then  bringing  together  the 
opposite  sides  of  the  incision  by  sutures  or  hare-lip  pins.  These  operations 
have  already  l)een  described  and  figured  at  p.  603,  ei  seq.  We  shall  consider  here 
those  cases  in  which  it  becomes  necessary  to  repair  more  extensive  loss  of 
substance  in  the  labial  structures.  The  plan  originally  introduced  by  Chopart 
consisted,  when  it  was  the  lower  lip  that  was  affected,  in  carrying  an  incision 
on  each  side  of  the  disejised  portion  of  the  lip  vertically  downwards  below  the 
jaw,  for  a  greater  or  less  distance  according  to  the  amount  to  be  removed,  if 
necessary,  even  as  far  as  the  hyoid  bone.  The  diseased  part  of  the  lip  was 
then  removed  by  a  transverse  incision  below  it.  The  square  flap  marked  out 
by  the  two  vertical  incisions  was  next  detached  from  above  downwards.  It 
was  then  brought  up,  and  fixed  to  the  pared  edges  of  the  remaining  portion  of 
the  lip  by  yx)ints  of  suture  ;  the  head  being  kept  properly  inclined,  in  order  to 
prevent  undue  tension.  After  sufficient  union  had  taken  place  to  preserve 
the  vitality  of  the  flap,  its  lower  attachments  were  divided.  This  operation 
was  not  very  satisfactory  in  its  results,  as  the  new  flap  was  apt  to  become 
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oedematous  aud  inserted  at  the  edge,  or  the  flow  of  saliva  interfered  with 
I»roper  uuiuQ,  aud  it  is  not  now  practised.  In  thoee  casee  in  whtoh  the  ^'I'eater 
|K)rtion  of  the  lower  lip  lias  been  excised  for  caocerous  disease  atTecting  it* 
upper  margin,  a  better  procedure  for  the  restoration  of  the  deformity  coiifiists 
in  a  m Of] location  of  the  plan  recommended  by  Serres  ;  and  from  this  1  have 
derived  excellent  results,  as  in  the  case  which  ia  here  represented  (Fig.  726)* 
The  object  of  the  operation  is  to  raise  the  lower  lip  to  a  level  with  the  inciaor 
teeth*  An  iiiuisiun,  about  tliree-qnarters  of  an  inch  In  length,  is  made  directly 
outwards  from  the  angle  of  the  mouth,  on  each  side^  into  the  cheek  ;  from  the 
extremity  of  this  a  cut  is  carried  obliquely  downwards  on  to  the  nppcr  mar|^io 
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of  the  lowej*  lip,  so  as  to  excise  the  included  triangular  piece  x  the  lower  lip  ii 
then  dissected  away  from  the  jaw,  from  the  inside  of  the  moutb,  and  a  V-shaped 
piece  is  taken  out  of  its  centre.  By  means  of  a  liare-lip  pin  on  eai^h  side,  and 
a  point  of  suture,  the  incisions  in  the  angle  of  the  moutb  are  brought  acoi- 
rutely  together  ;  and  in  the  same  way  the  vertical  one,  in  the  centre,  it 
united  (Fig.  727).  In  this  way  the  whole  of  the  lower  lip  is  raised,  and 
brought  more  forwards.  If  care  have  been  taken  in  removing  the  cniuMir 
from  the  edge  of  the  lip,  to  leave  the  mucous  membrane  mther  long  (whiob 
may  always  be  done,  when  the  skin  is  affected  to  a  greater  extent  than  tt)t  a 


Fig.  73«u  Kig.  rsd.  Fig.  rSO. 

Bi>etiAnftii  i  Opctntlloii  fcKr  th«  BcAtoraUon  of  1L«  Lower  Up. 

good  prolabium  may  be  formed,  and  the  i^estoration  eflei*ted  with  but  little 
deformity. 

Buchanan,  of  <Ihisgow,  as  fjir  back  as  1841,  published  an  ateimnt  of  » 
metbtMl  for  restoring  the  lower  lip,  which  gives  very  satisfactory  rt^sutts.  The 
accompanying  figures  illustmte  the  kind  of  case  in  which  Biicharian's  operation 
tit  applicable,  the  lines  of  incision  reijuire^l,  and  the  appearance  pi^aentinl  by 
the  chin  and  lip  after  the  disease  has  Inx-n  removed  and  the  flaps  brought  iiiti 
proper  apposition. 

The  stejis  of  the  ofieration  are  simple.  The  diseased  {uirt  of  tiie  lower  lip  is 
first  removed  by  lui  elliptical  incision  (Fig,  728,  a  b  a)*  An  inciaion,  »  r,  b 
then  carried  downwards  and  outwards  on  each  side  of  the  chin  ;  and  anothirr 


CLEFT  PALATE.  671 

incisiony  c  d,  upwards  and  outwards  parallel  to,  and  correspoDding  in  length 
to,  A  B.  The  flaps  formed  by  these  incisions  are  i*epre8ented  in  Fig.  729. 
Tbej  are  detached  from  their  subjacent  connexions ;  and  the  whole  is  raised 
upwards,  so  that  the  curved  incision,  a  b,  comes  into  a  horizontal  line,  and  is 
made  to  constitute  the  margin  of  the  new  lip  ;  the  secondary  incisions,  b  c, 
coming  together  in  a  vertical  direction,  in  which  they  are  retained  by  twisted 
and  interrupted  sutures  (Fig.  730).  The  raw  surfaces  from  which  the  flaps 
are  raised  are  left  to  heal  by  granulation,  and  this  forms  an  objection  to  the 
operation,  as  the  contraction  of  the  sores  tends  to  draw  the  new  lip  downwards. 
Syme  therefore  recommended  a  somewhat  different  mode  of  operating.  In- 
stead of  the  incisions  c  D  being  made,  those  marked  b  c  are  carried  onwards 
for  some  distance  in  a  direction  curving  downwards  and  outwards,  so  that  they 


Fig.  731.— Syine'8  nif  thcxl  of  restnrliij,'  tho  Fig.  732.— Syine's  method  of  rettoring  the 

Lower  Li|'.    Lines  «.f  Imision.  Lower  Lip.    Operation  completed. 

terminate  below  the  angles  of  the  jaw  (Fig.  731).  The  flaps  so  formed  ai-e 
raised  and  united  in  the  middle  line,  as  in  Buchanan's  operation,  the  /^-shaped 
portion  of  skin  above  the  chin  serving  to  maintain  them  in  position  and  pre- 
vent their  sliding  downwards  (Fig.  732).  The  long  curved  incisions  enable 
this  to  be  done  by  merely  stretching  the  convex  edges  of  the  flaps,  without 
sofficiently  displacing  them  to  prevent  their  readily  meeting  the  concave  edges 
of  intervening  skin,  and  being  united  to  them  by  sutures.  No  surface  is 
therefore  left  to  granulate,  and  the  whole  wound  heals  by  the  first  intention. 
In  performing  this  operation  it  is  essential  to  success  that  the  incisions  should 
be  sufficiently  free,  so  that  the  flaps  may  be  brought  into  position  without 
tension.  If  the  chin  be  removed  as  well  as  the  lower  lip,  it  becomes  very 
difficult  to  restore  the  loss,  «s  there  is  no  fixed  point  below  to  support  the  new 
lip,  which  consequently  tends  to  sink  downwards. 

PLASTIC     SUROKRY    OF    THE     PALATK. 

Various  degrees  of  congenital  deformity  may  occur  in  the  palate  and  uvula  : 
thus  the  uvula  alone  may  be  bifid  ;  or  the  cleft  may  extend  through  the 
greater  part  or  the  whole  of  the  soft  palate  ;  or  the  hard  palate  may  be  divided 
as  well  (Fig.  7:»3) ;  and,  lastly,  the  separation  may  extend  forwards  to  the 
integuments  of  the  face,  producing  single  or  double  hare-lip  (Fijr.  71 G).  The 
soft  palate  and  uvula  are  not  unfrequently  clefl  without  the  hard  palate  being 
divided  ;  and,  in  some  very  rare  cases,  the  lip  and  the  hard  palate  are  fissured 
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without  the  soft  being  cleft.    The  mode  of  origin  of  these  defonn 
already  been  desoribed  (p.  662). 

These  malformations  necessarily  give  rise  to  great  inoonvenienoe,  I 
fering  with  deglutition,  and  rendering  speech  nasal  and  imperfect 
the  swallowing  of  fluids,  there  is  a  tendency  to  regurgitation  through  t 
though  this  is  occasionally  prevented  by  the  approximation  of  the  edgi 
fissure  in  the  soft  palate. 

An  infent  bom  with  a  complete  cleft  of  the  hard  and  soft  \ 
necessarily  unable  to  suck,  and  unless  carefully  fed  by  hand  will  soon 
must  be  fed  solely  on  milk,  the  mother's  milk  being  the  best,  which 
drawn  periodically  and  administered  to  the  child.  The  feeding  may 
by  a  properly  constructed  bottle,  from  which  the  milk  will  flow  slowly 
the  necessity  of  sucking  on  the  part  of  the  child  ;  this  must  be  fitted 
india-rubber  tube,  which  must  be  pushed  well  to  the  back  of  the  phi 
the  milk  is  given.  In  the  absence  of  a  bottle  the  child  may  be  fed  b; 
of  a  tea-spoon. 

Operations  for  the  cure  of  cleft  palate  were  formerly  deferred  n 

patient  had  attained  the  age  to  ondersl 

necessity  of  remaining  quiet  daring  the 

iiig,  and  was  able  to  control  his  mo> 

as  success  depended  in  a  great  measa 

his  remaining  perfectly  steady  during  tfa 

sary  manipulations,  and  npon  his  assist 

Surgeon  by  opening  his  month,  and  nc 

gling  during  the  introduction  of  insti 

Chloroform  was  never  administered,  fi 

fear  that  sufTocation  might  be  cauBed 

blood   from   the    operation,   which    is 

abundant,  entering  the  air-passages.    I 

Fig.  73s.-Fi»»ure  of  Hard  and  Soft     howcver,  Thomas  Smith  demonstrated  tl 

^^^'  proper  care  anaesthetics  may  be  safely  \ 

tered,  and  at  the  same  time   he  invi 

most  ingenious  gag,  by  means  of  which  the  patient's  mouth  can 

widely  open  without  the  Surgeon  being  interfered  with  either  by  the  I 

assistants  or  the  instrument  itself.     By  the  help  of  this  gag,  and  the  i 

tration  of  chloroform,  the  operation  can  now  be  performed  at  any  a 

as  the  bleeding  is  always  very  free,  it  is  advisable  not  to  attempt  ii 

young  children.     If  the  cleft  implicates  the  soft  palate  only,  it  may  f 

closed  at  the  age  of  three  if  the  health  is  good  and  other  conditions 

able.     The  operation  has  been  successfully  performed  as  early  as  the  fii 

and  the  advantage  of  having  it  done  before  the  child  has  learned  i 

justifies  early  operation  in  suitable  cases.     If  the  hard  palate  is  invoh 

better  to  wait  till  the  sixth  or  seventh  year. 

Operations  for  Cleft  Palate. — Staph ylorrhaphy,  or  the  operatioz 
cure  of  a  cleft  in  the  soft  palate,  may  be  said  to  have  been  first  estaU 
a  definite  surgical  proceeding  by  lloux,  whilst  vranoplcisty^  or  the  cl 
a  cleft  of  the  hard  palate,  was  first  perfonned  by  Warren,  of  Bo* 
brought  before  the  profession  in  this  country  by  Avery  and  Polloct 
changes  and  improvements  in  these  operations  have  been  made  bv 
Dieffenbach,  Liston,  Fergusson,  Pollock,  T.  Smith,  and  othera. 
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A  on  Soft  Palate. — The  patient  is  placed  in  a  recambeDt  pofii- 

good  light,  and  with  the  head  and  shoulders  raised  to  a  convenient 
[>iliow.  The  Surgeon  stands  on  the  right  side,  the  anaesthetist  on 
l8t  an  assistant  at  the  end  of  the  table  steadies  the  patient's  head. 
»nB  prefer  to  have  the  head  hanging  downwards  over  the  end  of 
order  to  prevent  blood  entering  the  larynx  ;  the  position  is  incon- 

seems  to  increase  the  amount  of  haemorrhage. 
n  will  be  found  the  most  convenient  anaesthetic,  as  it  gives  rise  to 
I  of  mucus.  It  may  be  driven  by  means  of  Junker's  apparatus 
india-rubber  tube  passed  into  the  pharyns  through  one  nostril, 
resented  in  the  accompanying  drawing  (Fig.  734)  is  a  modification 
>7  Wood.  It  can  be  adjusted  to  fit  any  patient  by  more  or  less 
ating  the  two  halves.  A  small-sized  Langenbeck's  gag  often 
lirably  (Fig.  74G).  The  first  step  in  the  operation  consists  in 
'ges  of  the  fissure  by  means  of  a  narrow  sharp-pointed  knife  like  a 

in  a  long  handle.    This  is  best  done  by  seizing  the  lower  end  of 

one  side  in  a  pair  of  toothed 
)atting  the  corresponding  half 

on  the  stretch.  The  cut  may 
m  above  downwards  or  from 
dSy  first  on  one  side  and  then 
,  but  whatever  plan  is  adopted 
lost  be  taken  not  to  leave  a 
nacons  membrane  behind  in 
union.   A  sponge  pressed  into 

quickly  arrest  the  bleeding, 
ices  are  cleared  of  blood  and 
leans  of  sponges  on  holders, 
ceding  is  arrested,  the  Surgeon 

the     next      step,     that      of       Fig.  734.-Wooa'8  modification  of  smith's  Gag. 

ie  sutures.    The  best  material 

in  most  cases  fine  silver  wire  or  silkworm  gut.  Cat-gut  is 
readily  and  is  apt  to  yield  before  union  is  complete.  Silk, 
rmerly  used,  cannot  be  retained  beyond  a  few  days,  as  it  excites 
tation  when  soaked  in  decomposing  fluids.  Horse-hair  will  be 
in  uniting  the  uvula,  but  is  not  strong  enough  for  the  other 
palate.  Wire  stitches  are  usually  introduced  by  Smith's  tubular 
ily  constructed  for  the  purpose,  from  which  the  wire  is  protruded 
leel  at  the  lower  end.  In  the  absence  of  this  apparatus  they  may 
ye  passed  as  follows  :  A  common  naevus  needle  is  threaded  with 
silk  ;  this  is  passed  through  the  right  side  of  the  cleft  and  drawn 
mth.  A  similar  loop  is  then  passed  on  the  left  side.  The  right 
passed  through  the  left,  which  is  withdrawn,  carrying  the  first 
through  the  left  side  of  the  palate.  There  is  thus  a  double 
•d  across  the  clefb,  having  two  free  ends  on  the  right  side  and  a 
tft.  A  fine  hook  is  then  made  with  a  pair  of  dissecting  forceps 
wire  ;  this  is  hooked  into  the  loop,  which  is  then  withdrawn, 
irire  with  it  across  the  cleft.  This  proceeding,  though  it  seems 
sated  in  a  written  description,  can  be  caiTied  out  with  pjeat  ease 
;  and  the  needle  being  passed  on  both  sides  from  before  back- 
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wards,  the  s»tui*e8  can  be  infierted  more  accurately  and  evenly  than  when  on 
otic  aide  it  is  ptts^med  from  Ijeliitid.  The  stitches  should  be  about  one-sixth 
of  an  inch  apart,  and  must  all  be  introduced  before  any  are  tightened*  Tb** 
next  step  in  the  operation  will  depend  upon  the  amount  of  tension  that  is 
present  when  the  edges  are  drawn  tof^ether  by  palling  gently  on  the  middle 
Btitch.  If  the  edges  come  readily  together  without  any  strain,  all  the  atitdies 
may  be  at  once  tightened  by  tying  them  if  the  wire  l)e  j^ufficiently  pliant,  or 
by  twisting  them  with  a  pair  of  torsion  forceps^  or  a  special  wire  twister  con- 
structed for  this  purpose.  In  the  majority  of  cases,  however,  it  will  be 
necessary  to  make  a  hitenil  incision  on  each  side  to  relieve  tension.  This  is 
done  by  puncturing  the  palate  with  a  tine  sharp-pointed  knife  to  the  inner 
Hde  of  the  haroular  process,  avoiding  the  situation  of  the  posterior  palatine 
artery.  Pollock  recommends  that  by  raising  the  handle  of  the  knife  while 
the  palate  is  put  on  the  stretch,  the  fibres  of  the  levator  palati  be  divided 
without  greatly  increasing  the  puncture  in  the  anterior  surface  of  the  ptilate. 
It  will  be  found  better,  however,  as  a  rule,  to  follow  the  plan  employed  by 
StVlillot  (Figs,  735,  736,  737),  and  after  puncturing  the  palate  with  a  sharp 
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knife,  to  introduce  a  narrow  bhmt-pointed  knife,  and  to  make  a  slit  uf 
sufficient  length  c«»mpletely  to  remove  all  tension,  An  incision  of  «^ilil 
length  must  be  made  in  the  opposite  half  of  the  palate,  and  the  sutares  miy 
then  be  tightened.  The  lateral  incisions  always  heal  without  difliculty,  even 
if  they  gape  widely  at  the  time  of  the  ofiemtion.  If  necessary,  tension  may 
be  further  relieved  by  snipping  the  anterior  and  |K>8toriur  pillars  of  the  fani^ta^ 
after  making  them  prominent  by  pulling  on  the  palate,  Fergnsson  r«)COt&- 
mended  the  division  of  the  muscles  from  behind  without  |>erfoniting  thepalale. 
This  is  more  difhcult  of  performance,  and  gives  less  perfect  relief  of  tensioQ 
in  fact  it  was  intended  rather  to  give  rest  by  parulysiug  the  muscles  than  W 
ivlieve  the  strain  on  the  aiitches.  He  oonsidei'ed  the  levator  palati  and  thoi 
palato-pharyogeus  to  bo  the  two  muscles  exerting  the  most  disturbing  infloenoa 
on  the  wound.  The  former  he  divided  by  panning  a  lancet-ende<l  knife  bent 
nearly  at  a  right  angle  with  its  handJe,  througl]  the  fissure  behind  the  vdom* 
midway  lietween  its  attachment  to  the  hard  palate  and  the  free  margin,  and 
about  halfway  between  the  velum  and  the  end  of  the  Etuitachian  tube,  mod 
catting  deeply  in  that  situatitm.  The  posterior  piltur  of  the  fiinces  was  divide 
aimply  by  making  it  ten^e  by  pulling  on  the  soft  palate;  and  then  snipping  it 


\ 
I 


OPERATION   ON   HARD    PALATE.  675 

through  with  scissors.    Fergasson  divided  these  muisoles  as  a  preliminary  step 
before  paring  the  edges  in  all  cases. 

The  chances  of  success  depend  very  much  upon  the  absence  of  tension.  The 
stitches  should  simply  hold  the  parts  in  contact,  not  drag  them  together.  It 
is  safer,  therefore,  to  adopt  Sedillot's  plan  as  being  more  efficient  as  well  as 
easier  of  performance. 

Operation  on  Hard  Palate. — It  was  formerly  advised  by  some  Surgeons, 
not  to  undertake  the  closure  of  the  hard  and  soft  palate  at  the  same  time,  but 
it  is  now  generally  recognized  that  nothing  is  gained  by  dividing  the  operation 
into  two  parts. 

If  the  arch  of  the  palate  be  very  high,  there  may  be  sufficient  tissue  to 
meet  in  the  middle  line  when  separated  from  the  bone  and  allowed  to  hang 
down ;  it  is  better,  however,  not  to  trust  to  this,  but  to  make  an  incision  on 
each  side.    The  operation  is  performed  in  the  following  way  in  a  case  of  com- 
plete cleft  of  the  hard  palate  : — An  incision  is  made  from  near  the  canine  tooth 
parallel  to  the  alveolar  margin  and  about  a  third  of  inch,  or  less,  internal  to 
it,  reaching  backwards  to  a  little  beyond  the  last  molar.    When  the  cleft  is 
narrow  or  the  arch  high,  a  smaller  incision  than  this  will  suffice  ;   it  may 
be  lengthened  afterwards  if  necessary  to  relieve  tension.    A  second  incision  is 
then  made  along  the  edge  of  the  cleft  at  the  junction  of  the  nasal  and  palatal 
mucous  membranes.    This  incision  must  be  carried  backwards  into  the  soft 
palate,  from  which  a  strip  of  mucous  membrane  must  be  removed,  as  in  the 
operation  for  closure  of  clefts  implicating  that  part  only.    The  soft  structures 
covering  the  hard  palate  are  next  raised  fi*om   the  bones  with  a  curved 
periosteal  elevator,  shaped  somewhat  like  an  aneurism  needle.     In  fact,  if  the 
proper  instrument  be  not  at  hand,  a  strong  aneurism  needle  will  answer  the 
purpose  admirably.     The  periosteum  should  be  raised  with  the  flap  as  completely 
as  possible.    Langenbeck  pointed  out  that,  if  this  be  done,  not  only  are  the 
flaps  thicker  and  stronger,  but  they  may  eventually  throw  out  bone,  and  thus 
more  efficiently  close  the  gap  in  the  hanl  palate.     In  raising  the  flaps,  it  will 
be  found  most  convenient  to  introduce  the  elevator  into  the  lateral  incision 
and  work  inwards  towards  the  cleft.    Care  must  be  taken  to  avoid  those 
points  anteriorly  and,  if  possible  posteriorly,  where  the  blood-vessels  and  nerves 
enter.    Another  point  of  equal  importance,  as  pointed  out  by  Thomas  Smith, 
is  to  separate  the  attachment  of  the  soft  palate  to  the  hard  with  a  sharp 
instrument.    This  is  best  done  with  curved  scissors  one  blade  of  which  is 
introduced  between  the  soft  structures  of  the  hard  palate  and  the  bone,  and 
the  other  blade  through  the  cleft  above  the  soft  palate.    If  an  attempt  be 
made  to  tear  this  through  with  the  elevator,  the  parts  will  be  so  bruised  that 
union  by  first  intention  will  not  take  place  even  if  sloughing  be  avoided. 
When  these  structures  have  been  well  loosened  on  each  side,  the  covering  of 
the  palate  will  be  found  to  hang  down  as  a  curtain  from  the  vault  of  the 
mouth — the  two  parts  coming  into  apposition  along  the  mesial  line,  or  possibly 
overlapping.    The  edges  are  then  brought  into  apposition  by  means  of  wire 
sutures  introduced  as  before  described  and  without  any  dragging.    On  this 
point  great  care  is  necessary.     In  cases  in  which  the  flaps  do  not  meet  readily, 
one  or  more  deep  sutures  of  thicker  wire  may  be  inserted  further  from  the 
edges,  so  as  to  relieve  the  strain  on  the  finer  stitches  ;  or,  if  necessary,  the 
lateral  incisions  may  be  continued  back  some  way  into  the  soft  palate.     Care 
must  be  taken  also  that   the  edges   of   the  flap  are  not  inverted  so  that 
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the  nmcotig  surfaces  are  in  contact.  To  prevent  this  it  may  be  necemtrf 
ta  draw  them  clown  with  a  shaqy  hook  while  the  sutures  arc  being  tightened. 
The  hiemorrhago  daring  the  oi>eration  is  nsoally  rather  free,  but  may  be 
arrested  l»y  a  few  minutes'  pressure  on  the  bleedin^-  point  with  a  piece  of 
dry  sponge, 

FergosBon  su^festcd  a  modification  of  the  o()eration«  in  which  ati  inciMon 
was  made  on  each  side  of  the  fissure,  and  the  bone  divided  longitudinally  with 
a  chisel,  the  two  edges  being  then  forced  into  contact.  Although  in  hia  own 
hands  some  satisfactory  results  were  obtained  by  this  method,  farther  ex- 
perience ha-?  led  to  the  abandonment  of  this  operation  :ia  beins:  in  no  way 
»operior  to  that  already  described,  and  being  somewhat  liable  to  Ije  followed 
by  necrosis  of  the  divided  bone. 

When  the  cleft  is  wide,  and,  as  usually  happens,  the  septum  nasi  is  adher<»nt 
to  one  edge,  T.  Smith  recommends  that  the  incision  instead  of  beinj^  made 
at  the  junction  of  the  nasal  and  palatal  mucous  memhrunes  should  Ije  carrieJ 
some  distance  up  the  septum,  from  which  the  mucous  membrane  c*itt  be 
detached  with  a  sharply  curved  raspatory. 

Davies-Colley  has  devised  a  flap  meth^>d  which  he  recommends  as  being  useful 
when  the  operation  for  cleft  of  the  hard  palate  is  undertaken  in  infant*,  and 
w\m  if  the  ordinarv  method  has  failed,  or  if  the  cleft  is  too  wide  to  allow  it* 
employment.  In  the  first  st^e  a  Ions:  flap  of  the  muco-periosteum  is  ratscd 
frnm  the  wider  side  of  the  palate  or  that  to  which  the  septum  nasi  is  att^iched. 
The  anterior  extremity  of  the  flap  reaches  forwards  nearly  to  the  incisor 
teeth ;  the  outer  border  runs  backwards  close  to  the  alveolus,  and  the  inner 
border  an  eighth  of  an  inch  from  the  margin  of  the  cleft  to  a  point  just  l>ehind 
the  f)08terior  border  of  the  hard  palate.  The  flap  is  turned  l>ackw{ird»  with 
a  knife  or  rajspatory.  Secondly,  an  incision  is  made  on  the  other  side  of  the 
(>alate  parallel  in  and  at  least  a  sixth  of  an  inch  erternal  to  the  cleft.  In  front 
this  incision  is  turned  into  the  clefl  at  its  anterior  extremity  and  behiad  nl 
the  edge  of  the  hard  palate.  With  a  rai^patory  this  narrow  flap  of  mooo- 
I>erio8teum  is  raised  as  far  as  the  edge  of  the  cleft.  Thirdly,  the  flap  taat 
mentioned  is  turned  inwards  and  its  edge  fixed  hy  two  catgut  sutures  to  the 
narrow  strip  of  mucous  membmne  which  remains  on  the  other  side  of  the 
cleft.  Lastly,  the  apex  of  the  long  triangular  flap  is  drawn  across  the  deft 
and  the  anterior  part  of  its  inner  margin  is  attached  with  two  or  thn^e  silver 
^utare^  to  the  outer  edge  of  the  raw  surf}4ce  on  the  opposite  side  of  th*?  pdate. 
The  soft  palate  is  rejmired  8ul)»e(|uently,  Some  modififuitions  of  the  operation 
as  above  described  ha^'e  been  introduced  by  Davies-Colley,  but  the  principle 
remains  the  same,  viz.,  to  close  the  cleft  by  carrying  a  flap  of  mQoo*perioeieaiii 
across  it  ffftm  one  side  to  the  other. 

After-Treatmetit. — Aft^er  the  operation  the  patient  must  be  put  to  bed» 
and  every  care  taken  to  avoid  any  movement  of  the  pidate.  He  should  be 
it»stricted  to  fluid  but  noarishing  foi»d  for  a  few  days,  and  should  be  dtrecled 
to  swallow  this  with  as  little  efl^ort  as  possible,  and  indeed  should  not  be 
allowed  anything  solid  until  complete  union  htks  talvcn  place.  Speaking  rooiit 
lie  strictly  forltidden  until  union  is  complete.  Th  stitches  shouhi  ftof  l¥  iaJtm 
mtf  firr  ai  (ptnt  ihrn  wrt^Jcn  or  a  manfh.  If  there  is  any  tension  they  will 
probably  cut  their  way  out;  if  there  is  none,  being  of  silver  wire,  they  excite 
no  irritation,  and,  moreover,  they  serve  the  important  purpose  of  supporting 
the  scar  in  the  middle  line  while  the  lateral  wounds  aitj  healing.     It  is  &  good 
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rule  not  to  even  look  into  the  patient's  mouth  for  the  first  week  after  the 
operation.  Should  there  be  any  aperture  left  in  the  palate,  where  union  has 
not  taken  place,  this  may  be  closed  by  touching  it  with  a  point  of  nitrate  of 
silver,  or  the  thermo-cautery. 

Secondary  haemoiThage  of  a  somewhat  serious  character  has  been  known  to 
occur  after  this  operation.  In  one  case  of  this  kind,  Howard  Marsh  success- 
fully arrested  the  bleeding  by  plugging  the  posterior  palatine  canal  with  a 
piece  of  wood. 

The  voice  in  these  cases  does  not  usually  recover  its  natural  tone,  although 
in  Kome  cases  it  may.  The  nasal  or  "  Punch-like  "  voice  that  is  often  left 
after  operations,  appears  to  arise  from  two  causes.  The  first  is  the  mere 
habit  of  faulty  articulation,  and  this  can  be  corrected  by  cai*eful  instruction 
in  elocution.  The  second,  which  is  much  more  diflScult  to  deal  with,  arises 
from  a  mechanical  condition,  and  is  dependent  on  the  contraction  upwards  of 
the  palate  along  the  line  of  the  cicatrix,  so  that  the  velum  becomes  unable  to 
shut  off  the  posterior  nares  from  the  pharynx. 

Success  will  very  much  depend  on  the  proper  selection  of  cases.  Fergusson 
considered  that  about  one-half  of  the  fissures  of  the  hard  palate  admit  of 
operation.  If  the  cleft  be  very  wide,  a  well-constructed  obturator  ¥rill 
probably  give  more  relief  to  the  patient  than  any  operative  procedure.  In 
fact,  at  the  present  time  Dental  Surgeons  have  brought  the  obturators  for 
cleft  palate  to  such  perfection  that  it  is  a  question  whether  any  adult  who  is  in 
a  position  to  pay  the  necessarily  heavy  cost  of  such  an  instrument,  should 
be  advised  to  submit  to  operative  interference. 

Perforation  of  the  Hard  Palate. — Perforations  of  the  hard  palate, 
consequent  on  necrosis  of  the  bones,  the  result  of  syphilis  or  injury,  are  not 
amenable  to  surgical  treatment.  In  such  cases,  a  well  fitting  obturator  will 
most  effectually  remedy  the  inconvenience. 
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DIBSA821S    OF    THE    TONQUB. 

Tongue-Tie,— Infants  and  even  adults  are  said  to  be  hnffue-trnd,  wben  the 
fncQim}  lin«^iiie  is  shorter  than  usuaJ,  causing  the  end  of  the  tijugue  U>  be 
shghtly  bifid,  depressed,  and  fixed,  m  that  it  cannot  be  protruded  beyond  Ibe 
incisors.  If  this  malformation  be  considerable,  suckling  and  distinct  articala^ 
tion  may  be  interfered  with  ;  and  then  division  of  the  fold  becomes  neoeoaaiy* 
which  may  readily  be  done  by  snippinfj  it  across  with  a  pair  of  round-ended 
scissors  ;  the  risk  of  wounding  the  ranine  arteries  being  avoided  by  keeping 
the  point  of  the  scissors  downwards  towards  the  floor  of  t!ie  mouth* 

fiypertropliy  ajid  Pralapaus  of  tlie  Tongue  or  Macro-gloasiA  is 
occaiiioually  met  with,  cither  us  a  congenital  or  an  acquired  condition*   Of  IIS 

cases  collected  by  A.  E.  Barker^  in  only  ^9 
was  it  apparently  acquired,  and  in  most  of 
these  it  appeared  at  a  very  early  age.  In 
this  condition,  the  tongue  lolls  out  of  the 
mouth  with  constant  dribbling  of  saliva,  Is 
greatly  swollen,  of  a  purplish  colour,  but 
somewhat  dry.  If  the  swelling  hare  existed 
for  a  long  time,  it  may  give  rise  tt>  deformity 
of  the  teeth,  and  of  the  alveolus  (►f  the  lower 
jaw,  which  is  pushed  forwards.  The  pro- 
truded tongue  is  liable  to  attacks  of  subactQte 
inflammation,  which  lead  to  its  still  ftoher 
increasing  in  size.  The  Patholoff^  of  this 
condition  was  fii-st  clearly  pointed  out  by 
Virchow,  There  is  a  grmt  overgrowth  of 
the  interstitial  connective  tissue  of  the  tangtie» 
and  in  this  tissue  are  found  diluted  lymplmtie 
vessels  of  considerable  size,  and  spaces  filled 
with  lymphoid  cells.  It  present*,  therefore^ 
a  close  analogy  to  elephantiasis.  The  dikted 
condition  of  the  lympliatit^s  is  regarded  as  the  primary  change,  and  thai  the 
disease  is  often  >!ip<iken  of  as  **  lymphangioma  of  the  tongue.'"  This  vieir  of 
its  pathology  is  supported  by  the  occasional  association  of  macro-gto«ai4i  with 
cystic  hygroma  of  the  neck.  In  the  Trmtmnti  of  this  disease  pressure  hiw 
been  attempted  l»y  stmpping  the  protruding  pirt,  luil  without  benefit.  Ex- 
ciflion  of  a  portion  of  the  tongue  with  the  knife  or  scissors  is  the  only  efficient 
remedy.  In  some  rnses  the  removal  of  a  V-shaped  piece  will  give  the  best 
result.  This  operation  was  successfully  performed  by  r.  Heath  in  the 
from  which  the  accompanytDg  drawing  was  taken  (Fig.  7iS8). 
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Acute  Inflammation  of  the  Tongue  or  Glossitui  is  Dot  a  common 
affection.  The  most  frequent  form  is  that  which  arises  from  immoderate  and 
injudicious  administration  of  mercury.  In  this  the  tongue  becomes  greatly 
swollen  ;  it  may  hang  from  the  mouth,  with  profuse  salivation  and  inability 
to  swallow  or  speak.  The  sides  are  marked  by  deep  impressions  of  the  teeth, 
in  which  after  a  time  foul  ulcers  may  form.  Acute  glossitis  with  great  swell- 
ing of  the  organ  occasionally  occurs  after  fevers,  and  more  rarely  without  any 
apparent  exciting  cause,  when  it  is  thought  by  some  to  be  catarrhal,  and  to 
result  from  exposure  to  cold.  In  this  form  there  is  acute  pain,  with  consider- 
able febrile  disturbance.  The  tongue  swells  rapidly,  so  that  in  a  few  hours  it 
may  reach  such  a  size  as  to  threaten  suffocation.  The  dyspnoea  may  be  due  to 
the  obstruction  caused  by  the  swollen  tongue,  or  to  extension  of  the  oedema 
to  the  arytaeno-epiglottideian  folds.  The  inflammation  may  end  in  resolution 
or  lead  rapidly  to  the  formation  of  pus.  The  Treatment  of  glossitis  varies 
with  the  cause  and  the  degree  of  swelling.  If  of  mercurial  origin,  the  removal 
of  the  cause,  and  the  administration  of  saline  purgatives  and  a  chlorate  of 
potash  gargle,  will  usually  arrest  the  progress  of  the  inflammation.  If  the 
swelling  be  very  great,  more  especially  in  the  idiopathic  form  of  the  disease, 
the  only  eflicient  treatment  consists  in  making  a  free  incision  along  the  dorsum 
of  the  tongue  on  each  side  of  the  raphe,  which  gives  free  and  immediate  relief 
by  the  escape  of  blood  and  inflltratcd  fluids.  I  have  seen  a  patient,  who  was 
nearly  suffocated  by  the  size  of  his  tongue,  relieved  at  once  by  such  incisions, 
and  nearly  well  in  the  course  of  a  few  hours. 

Chronic  Abscess  of  the  Tongue,  though  rare,  occasionally  occurs.  I 
have  seen  several  instances  of  it.  The  abscess  forms  a  small  deeply  seate<l 
elastic  but  firm  tumour,  which  sometimes  feels  slightly  movable.  There  is  no 
discoloration  or  other  change  in  the  mucous  membrane  or  epithelium  of  the 
tongue.  The  walls  of  these  abscesses  are  very  thick  and  dense  ;  hence  they 
may  easily  be  mistaken  for  solid  tumours.  The  abscess  is  always  very  chronic, 
hence  the  liability  to  error  in  diagnosis  is  increased.  It  is  commonly  seatCil 
at  the  edge  and  towards  the  anterior  part,  but  it  may  occupy  the  middle  of 
the  tongue.  It  is  probable  that  in  some  cases  at  least  the  abscess  is  tuberculous. 
A  boy  was  once  brought  to  me  with  an  elastic  tumour  of  slow  growth,  and  of 
about  the  size  of  a  small  plum,  situated  deeply  in  the  centre  of  the  tongue : 
on  puncturing  it,  about  half  an  ounce  of  healthy  pus  was  let  out,  after  which 
the  cavity  speedily  closed.  The  Treatment  consists  in  making  a  longitudinal 
incision  into  the  abscess.  In  all  cases  of  doubt  in  diagnosis,  this  should  be 
done  before  any  other  operation  is  undertaken. 

Chronic  Superficial  Glossitis  —  Psoriasis  or  Ichthyosis  of  the 
Tongue — Leucoplakia. — Under  these  names  a  diseased  condition  of  the 
tongue  has  been  described  which  is  far  from  uncommon  in  this  country  and  in 
France,  but  is  said  to  be  much  less  frequent  in  Germany.  The  disease  consists 
e&sentially  of  a  chronic  inflammation  of  the  mucous  membrane  of  the  tongue. 
In  the  earliest  stages  there  is  hypencmia  of  the  papillae,  with  some  swelling. 
If  seen  at  this  period  the  mucous  membrane  presents  red  patches,  usually 
limited  to  the  dorsum  of  the  tongue,  but  occasionally  appearing  simultaneously 
on  the  cheeks,  and  passing  through  the  same  stages  there  as  on  the  tongue. 
It  can  be  recognized  clearly  only  after  the  mucous  membrane  has  been 
thoroughly  dried  with  a  towel.  This  must  never  be  omitted,  for  unless  the 
surface  is  well  dried  it  is  impossible  to  observe  accurately  the  condition  of  the 
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papillse  and  epithelium.  As  the  diseoae  advanceH,  an  oxceaaive  growth  of 
cpitlielium  takes  place  over  the  swollen  papillte.  The  Rtifwirficial  lajeraof  celU 
beocime  homy  and  opmjne,  the  neighboariog  spots  ojalesce,  luid  thus  while 
patches  of  considerable  size  form  on  tlie  mucous  membrane^  fmin  which 
appearance  the  name  of  hitcoptakia  was  suggested  by  Schwimmer.    Aj*  the 
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tisease  advances,  the  pupil Im  and  the  euperticial  parts  of  the  corium  pi-esent  il 
ordinary  signs  of  chronic  inflammation,  the  vessels  are  dilated  and  the  aurround- 
ing  tissues  infiltmted  with  stnall  round  cells  (Fijf.  TJ'iO).  The  next  stage  in  tlie 
process  is  characterized  by  atrophy  of  the  papilh^.  The  opatjue  patches  then 
become  perfectly  sru<x»th.     In  this  stage  the  surface  of  the  tongue  is  some- 


Fig.  T4C1.— A  \»ttHtyU  of  llip  »h\\\i!  toiiftTio,  t»«An«r  tb«^  tli»^  AhowtiiK  tb*  ilrvrlopfn^-Tit 
of  4i]tittU}c»UN  f'ardtiorjui.     I  be  ejjttht'Uuiu  U  Invidlng  the  dfv|'^r  rl*»>i/r*  lii  (ui><t&*««  'if 

what  indurati^d,  having  upon  us  surface  smooth  patches  t>f  a  dead-white  cole 
irregular  in  shape,  and  varying  in  size  from  that  of  a  split  pe«  to  an  inch  in 
diameter.  This  condition  closely  resembles  the  appeamnce  of  psoriatit  of  llic 
palms  of  the  hauds^  and  from  this  resemblance  has  been  termed /vsmaWt  irfQn 
Urnguf.  AMien  the  diseuR*  has  reached  this  ^tage,  cracks,  fit^urea,  or  tupoiMal 
QtoerB  may  fonn  in  the  opaque  patches.    The  ulceration  takes  place  tnoilfy  hj 
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an  exaggeration  of  the  process  already  described.  At  some  point,  possibly  as 
the  result  of  injury,  the  small  round  cells  become  increased  in  number  by 
migration  from  the  vessels,  the  epithelium  becomes  loosened  and  is  rubbed  off 
by  the  movements  of  the  tongue,  and  a  raw  surface  is  thus  left,  from  which 
ulceration  may  gradually  extend.  A  more  serious  result  is  the  supervention 
of  carcinoma,  which  is  a  common  termination  of  the  disease.  Microscopic 
examination  of  a  tongue  in  which  this  is  taking  place  may  show  all  the  stages 
of  the  disease  in  one  section :  at  the  margin  of  the  patch  will  be  enlarged 
papillae  covered  with  a  thick  layer  of  epithelium ;  nearer  the  centre  the  papillte 
have  disappeared,  the  corium  being  covered  by  a  thick  layer  of  epithelium, 
the  greater  part  of  which  is  composed  of  flattened  horny  scales ;  near  the 
centre  the  cells  of  the  rete  mucosum  are  seen  to  be  growing  actively  and 
forming  columns  which  force  their  way  into  the  spaces  of  the  submucous 
tissue,  and  further  on,  amongst  the  muscular  fibres.  These  columns  are 
surrounded  by  the  zone  of  small-cell  infiltration  always  seen  at  the  edge  of  a 
growing  cancer  (Fig.  740). 

Various  modificHtions  of  the  process  above  described  may  be  met  with  : 
thus,  in  some  cases  the  growth  of  epithelium  is  less  abundant,  so  that  instead 
of  the  formation  of  white  patches,  the  surface  of  the  tongue  becomes  smooth, 
red,  and  shining,  giving  rise  to  the  condition  known  as  the  ^^  glazed  red 
iongtiey  In  other  cases  the  growth  of  epithelium  may  be  very  excessive, 
forming  thick  scaly  masses  on  the  surface,  from  which  this  variety  has  been 
termed  irhthyosis  of  the  tongue.  These  forms,  though  differing  in  detail,  are 
essentially  the  same  pathologically. 

All  forms  of  the  disease  are  accompanied  by  some  discomfort,  though  usually 
no  actual  pain.  The  tongue  is  tender,  so  that  the  patient  cannot  take 
mustard,  or  spices,  or  drink  hot  fluids.  The  speech  may  become  slightly 
lisping  or  indistinct.  The  duration  is  very  indefinite.  In  some  cases  it  pro- 
gresses slowly  for  many  years,  at  last  becoming  stationary  and  causing  the 
patient  but  little  inconvenience.  In  others  ulceration  may  take  place  after  a 
few  years.  The  invasion  of  epithelioma  may  occur  after  ten  or  even  twenty 
years,  and  in  many  cases  the  patient  escapes  altogether.  The  causes  of  the 
disease  are  not  always  to  be  clearly  ascertained.  The  earlier  writers  believed 
it  to  be  invariably  an  effect  of  syphilis,  but  there  seems  no  doubt  that  this 
view  cannot  be  maintained.  A.  £.  Barker  has  paid  great  attention  to  this 
subject,  and  to  his  valuable  article  on  the  "Diseases  of  the  Tongue"  in 
Holmes's  System  of  Surgery  I  would  refer  the  reader  for  more  detailed  infor- 
mation than  can  be  given  here.  He  has  collected  from  various  sources  110 
cases  of  chronic  superficial  glossitis.  Of  these,  101  occurred  in  males  and  9 
in  females.  Of  the  101  cases  in  males,  55  affected  the  tongue  only  ;  33  the 
tongue  and  cheeks  ;  1 2  the  lips  and  cheek  ;  1  the  hard  palate,  and  in  4  the 
seat  was  not  mentioned.  Of  the  110  patients,  33  had  certainly  had  syphilis, 
and  19  certainly  had  not ;  in  the  remaining  cases  it  was  doubtful.  The  fact 
that  nearly  one-third  of  the  patients  had  suffered  from  syphilis  would  suggest 
that  though  not  the  sole  cause,  it  may  form  an  important  element  in  the  pro- 
duction of  the  disease.  The  disease  was  associated  with  psoriasis  or  eczema 
in  6  of  Barker's  cases,  and  with  squamous  syphilides  in  2.  It  has  also  been 
seen  associated  with  ichthyosis  of  the  skin.  In  75  cases  evidence  was  given 
as  to  smoking.  Only  4  patients  did  not  smoke,  while  4G  are  said  to  have 
indulged  in  the  habit  to  excess.    Smoking  may,  therefore,  be  fairly  considered 
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to  hKTt  ucmit  bdtatnet  on  the  ocenrreoee  of  the  dkeaK.    Cbrovic 
aad  bafccoal  spim-dnakm?  are  afao  sappnced  to  act  a»  pR«iB{K:fiB^ 
TImk  djipepm  ihooid  take  a  part:  In  its  raiwrfott  s  hoc  snrpcHBC. 
weD  koovB  to  ererj  fmoker  ibatL  the  ttH^ae  becomes  sore  moce  leadih'  ^ 
**tlie  sconaeh  m  oat  of  ordo'.'* 

The  Frti^mmm  »  ahms  bod  as  to  eme.  Of  the  I  Im  c»es  reeotded  hf 
Barker  the  difKsoe  ended  in  epobelioaia  in  4^  The  average  dnndoB  of  die 
dimtm^  hefWre  das  took  place  was  14  jesiu  Such  cases  most  be  carefnAf 
wateiied  for  the  ear&r  uens  of  the  inTasM»  of  epithfriknn,  as  bj  laslj 
remofnl  tbe  Hmmm  miebt  poanbir  be  cored. 

Tht  Trtaimmt  is  noc  osoallT  Terr  satiifiKtofT.  If  tbere  is  anj  eridenoe  of 
anrphiliSr  the  pssient  moK  be  treated  for  that  disease.  Smoking,  the  ose  of 
hot  spirits  and  hoc  condiments  most  be  prohibited.  la  some  cnees,  where 
there  m  a  tendencr  to  scalineas.  arsenic  is  ni  oae.  I>jcnIIj,  be£>ce  nlceracioa 
has  taken  place.  Barker  reoommendf  frequent  washinsr  of  the  mrxxth  with  a 
notation  of  bicarbonate  of  soda  ('sr.  ^u.  to  3J).  In  a  more  adraaced  sta^ 
Joseph  Kates  that  he  has  foond  dailj  rubbing  of  the  sor^Me  with  a  cooeen- 
traced  !iolntv>a  of  lactkr  acid  of  great  nee.  A  weak  si>lation  of  chromic  add 
is  a  osefal  application.  Bnclin  recommends  a  solation  of  one  or  two  grains  to 
the  oance  for  use  as  a  mouthwash,  or  a  stronger  «o!ation  <  5  to  1"  ^n.  to 
oonce)  to  be  painted  on  tbe  patdies  and  okers.  When  ibe  $arf;M:e  tends  to 
beoome  wartj,  Ingals  of  Chicago  recommends  the  appli<:ati«>n  of  the  galvanic 
caaterr.  Strong  chemical  canstics  osaallj  aggravate  the  di:<ease.  If  simple 
alceration  has  taken  place,  a  solation  of  bichloride  of  mercarj  ( gr.  ij.  to  ^j.) 
applied  to  the  dried  tongue  with  a  camel Vhair  pencil  twice  a  dar  will  often 
be  found  extremelj  osefol.  Its  chief  vaioe  i§  as  an  anti<epicic,  as  the  sor&oe 
of  tbe  ulcer  '\&  apt  to  become  verr  fool. 

OtlMr  Snpargcial  JkJTactuma  of  Mkm  T^ngne. — Various  ochi^r  scperfieial 
9lTecdf>r»fi  of  the  tongue  are  commonlj  met  with.  Tbe  snuiU  readier  whitish 
patches  or  apkthm  2nd  aphthous  ulcere  m*.  t  with  s»j  commonlj  as  the  result 
of  djipepsia  and  thnah,  belong  rather  to  medicine  than  to  sun^rr.  and  need 
not  be  described  here.  A  peculiar  wandering  rash  which  has  be^n  described 
nnder  tbe  name  of  **  llchanoid  of  iho  tongna  "  hj  <t  abler,  has  been  called 
attention  to  bj  Barker  in  this  countrr,  who  suggested  f  >r  it  the  name  of 
M  aaavlaa  migraaa."  It  is  characterised  bj  the  appearance  on  the  tongue 
of  small  circlets  or  crescentic  bands  of  light-o.Ioared  rash,  which  rapidly 
spread  centrifagallj  over  the  tongae.  It  causes  some  salivation  and  itching. 
It  is  not  apparently  doe  to  the  presence  of  a  parasite.  The  disease  runs  a 
chronic  course,  and  no  treatment  seems  to  have  anv  effeoi  upon  it. 

gfmylo  UleamtioA  is  not  ancommonlj  met  with  as  a  result  of  dyspepsia* 
but  the  most  important  form  is  that  which  occars  ap»on  the  side  of  the  tongue 
nsnally  opposite  the  molar  teeth,  and  is  dependent  on  the  irritation  of  sharp 
projecting  stumps.  These  n leers  cause  considerable  pain  in  eating  and 
speaking  ;  they  are  red  on  the  snrface,  with  sli^'hrly  rais^l  bat  not  everted 
edges,  and  the  base  may  be  slightly  indurated  from  inflammatory  thickening. 
As  a  rule  they  readily  heal  if  the  offending  to(»th  is  tiled.  stopj»ed,  or  removed. 
They  form  the  most  common  starting  point  of  epithvlioma,  and  in  any  d«»ubc* 
ful  case  in  which  simple  treatment  fails  to  effect  a  cure  it  is  wiser  to  excise  the 
nicer  than  to  wait  until  certain  signs  of  malignancy  havt*  shown  themselves. 

Tnborenlona  Ulcor  of  iho  Tonguo. — Tuberculous   ulceration  of  the 
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tongue  was  first  noticed  by  Portal,  and  has  since  been  accurately  described  by 
Raynaud  and  Nedopil  and  others.  It  is  not  common,  but  occurs  with  sufficient 
frequency  to  justify  a  description  here.  It  commences  as  a  minute  white  spot, 
over  which  the  mucous  membrane  gives  way  and  a  small  quantity  of  puriform 
•matter  escapes,  leaving  an  ulcer  which  gradually  extends.  Similar  spots 
appear  round  about,  and  the  sores  thus  formed  may  coalesce,  forming  a  larger 
irregular  ulcer,  with  a  yellowish,  uneven  surface,  and  slightly  indurated  base. 
The  ulceration  usually  commences  at  the  tip  of  the  tongue  and  thence  spreads 
along  the  bordera  and  on  to  the  under  surface,  but  to  a  less  extent  on  to  the 
dorsum.  Deep  fissures  are  sometimes  present.  The  ulcers  are  extremely 
painful.  They  may  occur  in  individuals  who  exhibit  no  signs  of  tubercle 
elsewhere,  but  far  more  commonly  are  associated  with  advanced  pulmonary 
or  laryngeal  phthisis.  In  such  cases  it  is  probable  that  the  disease  of  the 
tongue  results  from  the  direct  infection  of  an  abrasion  on  its  surface  by  the 
tuberculous  sputum.  Microscopic  examination  of  the  ulcer  shows  that  it  has 
the  usual  structure  of  tuberculous  ulcers  elsewhere  (Fig.  741).    The  presence 


Fig.  741. 


-TulxTculous  Ulcer  of  Toiijfi>»*.    Tubercles  among  nm.^clc  flbres 
ill  ba.He  of  Ulcer.    (90  diamit.) 


of  the  tubercle  bacillus  has  been  demonstrated  in  several  cases  by  Watson 
Cheyne,  Hale  White,  Percy  Kidd,  and  others  ;  but  the  bacilli  are  often  few 
in  number  and  difficult  to  detect.  The  prognosis  of  these  cases  is  necessarily 
grave. 

The  Treatment  of  tuberculous  ulceration  of  the  tongue  depends  upon  the 
extent  of  the  ulceratiou  and  the  general  condition  of  the  patient.  There  can 
be  no  dou})t  that  if  there  arc  no  signs  of  tuberculous  disease  elsewhere,  or 
even  if  such  disease  be  present  but  not  advanced,  the  ulcerated  part  of  the 
tongue  should,  as  recommended  by  Butlin,  be  freely  excised.  If  the  ulcer 
appear  to  be  primary  the  reason  for  this  treatment  is  obvious,  and  even  if 
secondary,  much  local  relief  may  be  afforded.  In  a  case  under  the  care  of 
Barker  the  anterior  half  (»f  the  tongue  was  excised  successfully  for  extensive 
tuberculous  disciuso,  there  being  only  evidence  of  slight  consolidation  at 
the  apox  of  the  right  lung,  and  similar  treatment  was  adopted  in  the  case 
from  which  Fig.  74 1  was  prepared.  In  cases  too  extensive  for  removal  or 
associated  with  advanced  tuberculous  disease  elsewhere,  relief  may  sometimes 
be  given  by  scraping  the  ulcer  with  a  sharp  siM)on  and  applying  iodoform. 
Any  teeth  which  irritate  the  sore  should  be  extracted.     If  the  soreness  be  so 
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fjreat  that  the  patient  cannot  take  fooil,  the  surface  must  be  painted  l^el 
each  meal  ^ri^ll  a  :!0  per  cent.  8<>luticju  of  cocaine,  or  the  nicer  may  I  jo  dusteiil 
Keverdl  tinies  a  daj  with  the  followinp^  powder  recommended  by  Bwtliu  :  finely^l 
l>owdercfl  iodoform,  one  ^ain  ;  morphia,  one-sixth  to  one-half  of  a  grain  ; 
borax,  three  (grains. 

SynmjTic  Affecttoss  of  the  Tongue. — Tlie  foUovring  are  the  chief] 
syphilitic  affections  met  with  in  the  ion^ic  j  Primary  fiorfs(yo\,  L,  p.  1128) — 
these  are  very  roix?  and  present  nothing  pccuHar  ;  in  the  early  sec^jindary  stage 
jHlpukfi  are  not  uncommon  ;  later  nn  mmtli  sttjmjiikii  ukers  may  occur  ;  anti 
later  still /^*'/oyj*  with  tliickcned  epithelium  arcmnd  them  may  i>o  met  with  ; 
mucouH  tulmnlt'ti  are  more  rare,  h\  the  tertiary  gtage  the  jwitieut  may  antfer 
from  fissures  and  saperficiiil  ulcers  similar  to  those  alre^Mly  mentioned,  frf»m 
chrontr  suprr/irial  i/lossilU  with  Icucoplukin,  from  iiilfm^  iruhirntkm  of  the 
organ,  and  from  gummata.  These  have  ah'eady  been  described  in  the  chapter 
on  Syphilis  (Vol.  L,  p.  \\:rl),  and  the  gummata  alone  need  be  further  referred 
to  here. 

Syphilitic  Gummata  are  not  nncotomon  in  the  torij^ne.     A  gumma  ftirms 
an  irregular  indurated  mass  imperfectly  circumscribed,  and  of  rounded  shape; 
situated  in  the  Kubstauce  of  the  organ.     It  may  occur  at  any  part  of  the 
tongue,  but  it  h  perhaps  most  frequently  met  with  neiir  the  doi*8tmi^  some- 
times in  the  middle  line,  a  situation  in  wijich  epithelioma  is  very  rarely  found- 
It  commene<\s  distinctly  beneath  the  surface,  tlie  mucous  membrane  covering 
it  being  at  first  unaltered.    As  it  approai^hes  the  surface  the  mucous  membrane  j 
becomes  adherent  to  it,  and  dusky  red  in  colour.     Under  proper  treatmenti 
the  growth  may  disapf>ear,  but  frequently  it  softens  \  the  mucuus  membmnel 
over  it  then  gives  way  and  a  nvgged  cavity  is  exposed,  in  which  the  remains  j 
of  the  gumma  are  seen  as  an  adherent  slough,  resembling  wet  wushdenthor  iai 
appearance.     If  the  gumma  is  watched  from  the  k'ginning,  and  presenta  thef 
t}"pical  course  and  apj^earances  above  dcs^Til)ed,  there  can  be  little  difficukj  in 
its  diagnosis.     If,  however,  it  be  seen  for  tlie  Hi's!  time  after  the  chara«*teristic 
slough  has  separated,  the  foul  cavity   that  is  left   may  closely  resemble  mi 
epithelioma.     If  there  is  any  duubt  a  piece  (if  the  flo«jr  or  edge  of  the  ulcer  i 
may  be  aunoved  and  exumiiied  micrnscopically,  when  the  true  nature  of  the 
diseaae  can  usually  be  rletermined.     The  Trmtmmt  consists  in  the  administn*  ^ 
tton  of  large  doses  of  iodide  of  |mta8sium»  and  if  that  pmduoes  m*  effect 
mercury  may  Im  given*     If  tlie  gumma  softens  and  ulcerates,  the  same  con- 
stitutional treatment  must  be  continued  and  the  sore  dressed  with  iodofonn. 

Ti MOLUs  OF  THE  ToNGlTK.—PapiUomata,— Small  wajt^  are  sometimet 
formed  on  the  tongue  and  are  easily  removed  with  scissors.  Warty  ^ruwiht 
of  larger  size  are  occasionally  met  with,  comp<)8ed  of  large  papilltt-  •  ;  th« 

end  or  side  of  the  tongue.     These  must  always  be  regarded  with  -  ,.  for  J 

epithelioma  may  assume  this  form^  or  if  the  growth  18  at  first  simple  it  tendM 
scM-in  Uj  become  malignant.  I 

Such  patches  shouhl  therefore  be  excised.  -    I 

Adenomata  ^r  Olandolar  Tnmonra  of  f  I  <  are  nirc,  ami  for  our' 

knowledge  ♦^f  thiir  ehurHcters  we  are  t^hietly  ;  to  Hutlin  and   Bland  , 

Sutton.     Of  eigljt  reeorded  eases  Butlin  fitids  that,  with  the  exception  of  one 
which  affected  the  under  surface  of  the  tongue,  all  were  situated  immediately 
in  front  of  the  epiglottis,  in  or  near  the  middle  line.    All  the  cases  wemi 
females,  the  ages  vaning  fVom  extreme  infancy  to  thirty-two  years.    Thai 
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growth  forms  a  prominent  tumour  "  not  ulcerated,  covered  with  natur.il 
mucous  membrane,  permitting  very  free  movement  of  "the  tongue,  and  causing 
comparatively  little  inconvenience."  The  structure  of  these  tumours  is  that 
of  a  cystic  tubular  adenoma,  and  the  remarkable  resemblance  to  thyroid  gland 
tissue  has  suggested  to  Bernays  and  Bland  Sutton  that  these  growths  are  in 
reality  accessory  thyroids  developed  around  the  upper  end  of  the  thyreo-glossul 
duct  (p.  fUO),  rather  than  true  adenomata  of  the  glands  of  the  tongue.  In  a 
tumour  of  this  kind  removed  by  J.  W.  Bond  the  structure  was  exactly  that  of 
the  normal  thyroid  gland.  The  Treatment  consists  in  the  removal  of  the 
tumour  either  by  excision  or  with  the  galvano-cautery.  Partial  removal  has 
been  followed  by  somewhat  rapid  increase  and  subsequent  shrinking  of  the 
remainder. 

Nasviui  and  Aneurism  by  Anastomosis  are  but  rarely  seen  in  the 
tongue,  and  when  met  with  would  require  to  be  treated  on  the  same  principles 
that  guide  us  in  the  management  of  the  disease  elsewhere.  A  very  remarkable 
instance  of  an  erectile  tumour  of  naevoid  character  affecting  the  tongue  came 
under  my  care,  in  which  the  whole  of  the  free 
extremity  of  the  organ  was  implicated  in  the 
morbid  growth,  presenting  a  club-shaped  end,  /    j     v.    .. 

which  protruded  between  the  teeth  and  lips  of  ^•*s,v*'* 

the  patient,  a  girl  about  three  years  old.  In 
this  case,  which  had  previously  been  treated  by 
the  introduction  of  setons,  I  removed  all  the 
redundant  tissues  by  means  of  the  ecraseur,  and 
so  reduced  the  tongue  to  its  normal  size. 

A  form  of  very  vascular  local  hypertrophy 
may  occur  in  the  tongue  at  a  later  period  of 
life,  which  may  perhaps  be  best  classed  with 
these  growths.  The  case  of  which  Fig.  742 
is  a  good  representation  was  of  this  kind.  It  ,,,^,  742. -va.<^  Hypertrophy  ot 
occurred  in  a  lady  about  50  years  of  age.     The  Tongue, 

disease  was  confined  to  the  anterior  half  of 
the  ton«;ue,  which  I  successfully  removed  with  the  ecraseur. 

Cystic  Tamonrs  of  the  Tongne. — Two  forms  of  cyst  have  been  met 
with  in  the  tongue  :  hf/datids,  which  are  extremely  rare,  and  mucous  cystst, 

Muroua  Ci/tsfs  seldom  reach  any  large  size.  They  lie  immediately  beneath 
the  mucous  membrane,  usually  on  the  dorsum  or  at  one  side.  They  may  be 
so  tense  as  to  resemble  solid  growths.  Chronic  abscesses  which  are  occasion- 
ally found  in  the  tongue  cannot  with  certainty  be  distinguished  from  mucous 
cysts  till  the  fluid  has  been  let  out  by  a  puncture.  The  treatment  of  a  mucous 
cyst  consists  in  dissecting  it  out  if  possible.  If  this  cannot  be  done  it  will 
usually  suffice  to  puncture  the  cyst  and  apply  a  strong  solution  of  chloride  of 
zinc  to  the  interior. 

Fibrous  and  Fatty  Tnmonrs  have  been  met  with  in  the  tongue,  but  are 
extremely  rare.  Should  such  a  growth  be  met  with  it  may  readily  be  removed 
by  drawing  the  tongue  forwards  by  means  of  forceps  or  piece  of  whipcord 
passed  through  its  tip,  and  then  dissecting  out  the  tumour.  Any  bleeding 
that  occurs  may  be  arrested  by  ligature,  or  by  passing  a  suture  by  meang 
of  a  curved  needle  across  the  gap  in  the  course  of  the  divided  vessels,  and 
thus  closing  the  aperture  at  the  same  time  that  the  vessels  are  compressed. 
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Carcinoma  of  the  Tongue. — Squamous  carcinoma  is  the  form 
cancer  met  vvich  in  the  tongue.  Scirrhus  was  foniverly  descril>ed  as  beinsj' 
common,  and  we  are  not  now  in  a  position  to  deny  that  it  may  occur*  if  the 
growth  commenceH  in  the  floor  of  the  mouth,  and  arises  possibly  from  the  eub- 
hDgaal  gland.  It  is  however  so  rare  that  it  need  not  be  further  considered 
in  describing  cancer  of  the  tongue* 

Cancer  almost  always  commences  on  the  edge,  usually  at  the  middle  third. 
extending  back  to  the  anterior  pillar  of  the  fauces,  but  it  may  occur  at  the  tip 
of  the  tongue,  in  tlie  floor  of  the  mouth,  or,  in  rai'e  cases,  on  the  dorsum. 
It  most  usually  occurs  in  persons  between  the  ages  of  40  and  60,  It  k 
more  frerjuent  in  men  than  in  women  ;  according  to  Barker  in  the  proportion 
of  247  to  4ti.  It  may  develop  without  any  evident  cause  in  pei-sons  who  are 
otherwise  perfectly  healthy,  whose  teeth  are  sound,  and  in  whom  there  iiaa 
bet*n  no  pre-existing  disease  of  the  tongue ;  but  it  may  also  occur  iu  eau»* 
quence  of  local  irritation,  rs  from  the  abrasion  produced  by  a  broken  tooth* 
In  other  cases,  as  bef«:)re  pointed  out,  it  is  preceded  tor  some  yeai^  by  super- 

flcial  glossitis  or  other  chronic  diseu^e  of  the 
tnucous  membrane  (p,  iu\s).  It  may  arise  in 
an  old  syphilitic  crack  or  un!iwded  Assure.  If 
it  appear  iu  an  otherwise  healthy  tongue,  as  a 
tubercle  or  warty  growth,  this  is  uj^ually  flat, 
indurated,  and  of  a  purplish-red  colour, 
gruduuUy  running  into  ulceration ;  if  as  a 
(isBure,  this  from  the  commencement  has  an 
indurated  base,  a  foul  surface,  and  a  callous 
I'dge.  As  the  ulceration  extends,  a  chasm 
with  everted  edges  and  inigged  sides,  and  a 
sloughy  surface  that  cannot  be  cleaiitied,  gradu- 
ally forms  over  a  ividely  indurated  base  (Fig. 
74:1} ;  there  is  great  fcEtor  of  the  l)reiitb«  with 
profuse  salivation ;  and,  as  the  disease  pro- 
gresses, implication  of  the  mucous  membrane 
the  floor  of  the  mouth,  and  of  the  glaiiils 
neck,  takes  place.  Sometimes  the  whole  organ 
is  infiltrated  by  the  growth,  becoming  hard,  nodulated,  ulcerated,  and  in 
some  parts  covered  by  thin  red  cicatrices,  and  in  otbei's  by  foul  ]>ntty*lifc© 
accumulations  of  epithelium.  The  pain  is  very  sevei-e  in  most  cases  ;  eveiy 
movement  of  the  organ  in  articulation,  mastication,  or  deglutition  (^ansinit 
great  suflering*  The  friction  or  compression  by  the  teeth,  and  the  profiise 
salivation,  all  aggravate  the  patient's  distress.  The  pain  is  not  conhned  to 
the  tongue,  but  runs  through  all  the  branches  uf  the  fifth  ner^-e  over  the  side 
aud  crown  of  the  head  to  the  fiice  and  the  ear.  The  lymphatic  glands  under 
the  jaw  usually  become  involved  at  an  early  period ;  though  the  disease  may 
exist  for  a  year  or  more  without  their  being  implicated* 

The  fatal  termination  is  brought  about  by  four  conditions,  either  singly  or 
in  conjunction  :  1.  The  pain  not  only  wears  out  the  patient  by  depriving  blm 
iif  rest,  but  being  greatly  aggravated  by  mastication  aud  deglutition,  catiset 
him  to  avoid  these  acts,  and  hence  leads  to  a  process  of  gradual  starvatioiit 
either  by  his  abstaining  from  food  altogether,  or  taking  a  liquid  and  innutri- 
tious  diet,  because  it  is  more  easily  swallowed  tlian  s^^did  and  more  subetaotial 
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meat.  2.  The  profuse  salivation  still  itirther  exhausts  the  patient.  3.  The 
swallowing  and  absorption  of  the  foul  discharges  lead  to  chronic  septic 
poisoning  :  and  4.  The  occurrence  of  haemorrhage,  when  the  disease  has 
eroded  so  deeply  as  to  open  up  one  of  the  larger  branches  or  trunk  of  the 
lingual  artery,  may,  by  repeated  recurrence  or  by  sudden  gush,  destroy  life. 

If  cancer  of  the  tongue  be  allowed  to  run  its  natural  course  uninfluenced  by 
operation,  nothing  can  exceed  the  misery  of  the  patient^s  death.  When  the 
patient  dies  by  recurrence  of  the  disease  after  removal,  he  has  probably 
obtained  some  months  of  immunity  from  suffering.  The  fatal  termination 
then  usually  takes  place  from  recurrence  in  the  glands  of  the  neck,  secondary 
growths  in  the  viscera  being  very  rare,  as  in  squamous  carcinoma  of  other 
parts.  The  enlarged  cervical  glands  gradually  reach  the  skin,  soften,  and 
break  down,  leaving  foul  cavities,  and  the  patient  gradually  dies  exhausted 
by  pain,  and  poisoned  by  the  absorption  of  the  decomposing  discharges. 
Sometimes  the  enlarged  glands  push  into  the  pharynx,  obstructing  both 
deglutition  and  respiration.  Still,  as  a  rule,  if  recurrence  in  the  mouth  can 
be  avoided,  death  is  far  easier  than  when  due  to  the  primary  disease. 

Diagnosis. — The  diagnosis  of  carcinoma  of  the  tongue  in  its  advanced 
stages  is  usually  easy  enough  ;  the  deep  foul  ulcer,  the  pain,  the  fixity  of  the 
organ  and  the  enlargement  of  the  lymphatic  glands  make  the  nature  of  the 
disease  unmistakeable.  At  this  period,  however,  little  can  be  done  to  cure 
the  patient  or  even  to  relieve  him.  To  be  of  any  service  to  the  patient,  the 
diagnosis  must  be  made  early,  while  the  disease  is  still  localized,  and  an 
operation  can  be  undertaken  with  some  prospect  of  giving  lasting  or 
permanent  relief. 

The  diagnosis  between  the  syphilitic  gumma  and  cancer  is  most  important  ; 
here  the  duration  of  the  disease  and  the  co-existence  of  constitutional  syphilis 
must  be  taken  into  account.  It  is  also  of  much  moment  to  attend  to  the 
mode  of  commencement  and  situation  of  the  tumour.  The  syphilitic  gumma 
commences  in  the  muscular  substance  of  the  tongue,  and  implicates  the 
mucous  membrane  secondarily  ;  epithelioma  is  superficial,  commencing  in 
the  mucous  membrane,  and  secondarily  implicating  the  deeper  structures. 
It  must,  however,  be  remembered  that  a  tongue  which  has  long  been  the  seat 
of  those  morbid  changes  in  the  way  of  thickening  of  its  epithelium  and 
ulceration  of  its  mucous  membrane,  which  are  common  sequelae  of  syphilis, 
may  at  length  become  affected  by  carcinoma. 

The  superficial  syphilitic  ulcerations  are  usually  readily  distinguished  from 
carcinoma  by  their  tendency  to  spread  superficially  in  an  irregular  manner 
without  extending  deeply,  by  the  absence  of  well  defined  induration  in  the 
base,  and  often  by  their  multiplicity.  Thfe  resemblance  may,  however,  be 
close  when  a  single  syphilitic  ulcer  on  the  border  of  the  tongue  becomes 
somewhat  indurated  by  inflammatory  thickening.  The  ulcer  left  by  the 
breaking  down  of  a  gumma  may  somewhat  closely  resemble  a  carcinoma,  if  it 
be  seen  for  the  first  time  after  the  slough  has  separated.  This  is  especially 
true  if  the  ulcer,  as  sometimes  happens,  is  situated  on  the  border  of  the 
tongue.  The  induration  is,  however,  less  defined  ;  the  edges  are  often  rather 
undermined  than  everted,  and  there  is  an  absence  of  fixation  of  the  affected 
part  of  the  tongue  which  is  so  common  in  carcinoma. 

In  the  case  of  a  doubtful  ulcer  the  Surgeon  must  not  wait  till  the  nature  of 
the  sore  becomes  evident  by  enlargement  of  the  glands  and  extensive  implica- 
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tiou  of  fiurroundiug  parts,  eor  must  he  waste  time  in  trying  the  eflcct  of 
treatment  by  mercniry  or  loditle  of  potassium.  By  m  doiug  he  may  rob  his 
patient  of  his  only  chance  of  cure.  A  portion  of  the  ulcer  should  at  once  be 
removed  by  means  of  a  sharp  spoon  or  a  pair  of  scissors,  and  sabmiited 
to  niicroecopic  examination*  This  may  be  done  painlcsfiiy  by  applying  a 
20  per  cent,  solution  of  cocaine  for  a  few  mioutes.  If  there  should  still 
be  any  doubt,  the  ulcer  should  be  cut  out,  for  the  removal  of  a  ^mall  and 
superficial  portion  of  the  tongue  is  a  most  simple  operation,  and  pnMliiAltv 
free  from  danger. 

Treatment.^  In  the  treatment  of  cancer  of  the  ttmgue,  medicitieK  tin? 
utterly  usi  less,  except  as  palliatives  of  pain.  Xo  mensares  hold  out  any  chance 
of  cure,  or  even  of  prolongation  of  life,  except  the  complete  removal  of  thtj 
diseasetl  structures,  and  this  it  is  not  always  easy  to  accomplish,  as  the 
cancerous  infiltration  often  extends  much  farther  than  at  tirst  appeal's,  paning 
deeply  between  the  muscular  fasciculi  and  planes  into  the  root  of  the  tongue* 
In  these  deep  cancerous  affections  there  is  usually  great  enlargement  of  the 
giauils  under  the  jaw*  with  infiltration  of  the  tioor  of  the  mouth  and  neigh- 
bouring soft  parts  to  such  an  extent  as  to  render  it  impossible  to  excise  or  in 
any  other  way  remove  the  whole  of  the  disease. 

Two  operations  are  oocasionally  practised,  having  for  their  object  to 
palliate  the  suffering  or  to  retard  the  progress  of  the  disease  in  advanced 
cases  :  viz.,  Division  of  the  Lingual  Nerve,  and  Ligature  of  the  Lingual 
Artery. 

Bivisioa  of  the  Iiin^nal  Nerve. — -Section  of  the  gustatory  branch  of 
the  fifth  uene  wiis  first  proposed  hy  Hilton,  w^ith  the  view  of  relieving  the 
pain  of  the  cancer,  retarding  its  progress,  lessening  the  profuse  8ah\*ation,  and 
enabling  the  Surgeon  to  apply  ligatures  painlessly  for  the  removal  of  the 
growth.  This  operation  undoubtedly  aceornplished  the  objects  for  which 
Hilton  originally  practised  it ;  more  especially  so  far  as  relief  of  pain  and 
diminution  of  salivation  are  concerned  ;  and  it  may  be  considered  on©  of  the 
most  efficient  modes  of  relief  in  cases  in  which  removal  of  the  disease  ia  not 
practicable. 

Division  of  the  gustatory  nerve  may  be  done  in  two  ways.  In  both 
operations  the  ucitg  is  divided  in  that  part  of  its  course  which  exteuds  from 
ite  emergence  between  the  internal  pterygoid  muscle  and  the  jaw  tt>  the  point 
where  it  enters  the  tongue.  Opposite  to  the  second  molar  tooth,  the  ner\*e 
lies  under  the  mucous  membrane  of  the  fioor  of  the  month.  There  it  can 
easily  be  reached  by  the  division  of  the  raucous  membrane  covering  it,  when  it 
will  be  found  close  behind  the  sublingual  gland.  It  may  be  raised  by  a  Munt 
hook,  seen,  and  divided.  The  advantage  of  this  method  is,  that  the  n«ni» 
can  be  seen  and  its  division  rendered  certain.  The  disadvantages  are,  that 
the  guides  to  the  spot  ai*e  not  quite  certain  ;  that  the  cut  is  apt  to  be 
obscured  by  haemorrhage  ;  and  that,  when  the  disease  ho«  extended  to  the  Hoot 
of  the  mouth,  Uie  opieration  is  inapplicable.  Moore  consequently  reoommondwl 
fiction  of  the  nerve  further  back.  The  guide  to  it  in  this  situation  \%  the  \mi 
nioiar  to<ith  ;  and  a  line  dttjwn  from  the  middle  of  the  crown  uf  the  tooth  to 
the  angle  of  the  jaw  will  cross  the  nerve  in  the  ^  Mje 

cut.     The  nerve  lies  about  half  an  inch  from  i  i\m 

anterior  pillar  of  the  fauces,  parallel  to  but  heiund  and  below  the  buiguii; 
alvet>lar  ridge,  which  can  be  felt  in  Llie  lower  jaw  ascending  towajxl*  the  tbia 
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coronoid  process.  By  entering  the  point  of  a  knife,  therefore,  into  the 
roacous  membrane  of  the  mouth,  three-quarters  of  an  inch  behind  and  below 
the  last  molar  tooth,  and  cutting  down  to  the  bone,  the  nerve  must  be 
divided.  Moore  used  a  curved  bistoury  as  the  projection  of  the  alveolar  ridge 
would  protect  the  nerve  from  a  straight  blade.  If  the  floor  of  the  mouth  is 
too  deeply  invaded  the  nerve  may  be  reached  from  the  outside  by  enlarging 
the  sigmoid  notch  (see  p.  31).  The  good  efl^ect  of  the  operation  is  instanta- 
neous :  pain  ceases  in  the  tongue,  ear,  face,  and  head,  and  the  flow  of  saliva 
is  diminished  ;  and  the  relief  is  continuous,  for  it  does  not  appear  that  the 
nerve  re-unites. 

Ugatnra  of  the  Idngnal  Artery  may  be  required  to  restrain  profuse 
haemorrhage  from  an  ulcerated  cancer  of  the  tongue.  This  operation  has  been 
practised  also  with  the  view  of  starving  the  morbid  growth  and  thus  retarding 
its  development.    That  it  does  so  for  a  short  period  is  undoubtedly  the  case, 


Fii?.  744.— Ligature  of  IJngual  Artery. 


but  that  it  docs  so  permanently  is  a  fallacy.     The  operation  is  also  sometimes 
done  as  a  prelimlnarv  step  in  e.xcision  of  the  tongue. 

The  artery  is  reached  with  most  certainty  in  the  digastric  triangle  of  the 
neck,  where  it  lies  beneath  the  hyo-glossus  muscle.  A  curved  incision  carried 
from  about  one  finger's  breadth  external  to  the  symphysis  menti  downwards  to 
the  great  cornu  of  the  hyoid  bone  and  prolonged  upwards  and  backwards  to 
near  the  angle  of  the  jaw  will  expose  the  lower  border  of  the  submaxillary 
gland.  In  fat  subjects,  or  when  the  parts  are  swollen,  the  incision  must  be 
of  the  full  length  above  mentioned,  but  under  ordinary  circumstances  it  may 
1)6  curtailed  bv  about  half  an  inch  at  each  end.  The  first  incision  divides  the 
skin,  superficial  fascia,  and  platysina,  exposing  the  deep  fascia  covering  the 
submaxillary  gland.  This  fascia  must  now  be  opened,  and  in  doing  so  (rare 
must  be  taken  not  to  carry  the  incision  too  far  back  lest  the  facial  vein  be 
wounded.  TIh'  lowei*  ed.^e  of  the  submaxillar}'  gland  is  raised  and  drawn 
upwanls  towards  the  jaw.  The  tendon  of  the  digastric  then  comes  into  view, 
and  a  space  is  exposed  l)Ounded  IkjIow  and  externally  by  the  curved  tendon  of 
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the  dit^astric,  interniilly  by  the  free  edge  of  the  mylohyoid,  aiid  above  by  the 
hypoglossal  nerve,  with  the  ranine  vein  parallel  to  and  below  it.  The  floor 
of  the  space  is  formed  by  tfie  part  of  the  hyo-glossus  arising  from  the  j^reat 
cormi  of  the  hyoid  bone.  The  tendon  of  the  digastric  ir  drawn  downwards 
with  a  blant  houk,  The  fibres  of  the  hyo-glosKus  mnst  now  be  picked  np  care- 
fully in  tliis  space,  und  divided  horizontaily,  when  the  lingual  artery  will  eorat? 
at  onrje  into  view  (Fig*  744).  Care  must  be  taken  while  exposing  the  artery 
not  to  cut  too  deepdy,  a«  it  is  separated  from  the  mucous  membmoe  of  the 
pharynx  merely  by  a  few  fibres  of  the  middle  coastrictor,  8ometiinefi  the 
stylo-hyoid  ligament  come<^  into  view  ;  it  may  be  recognised  at  once  by  itm 
jiassing  upwards  and  backwards,  while  the  artery  is  directed  upwards  and 
forwards.  Slnmld  it  be  seen  it  may  be  used  as  a  guide  to  the  artery  which 
passes  8U[»criicial  to  if.  In  rare  cases  the  artery  lies  with  the  hypoglossHl  nerve 
superficial  to  the  hyo-glosstis,  in  which  situation  it  must  be  sought  if  tiot 
found  ill  iLs  proper  plat'C, 

Operations  on  the  Tongue. — The  operations  practised  for  cancer  of  tlie 
tongue  consist  in  removal  of  a  portion  of  the  organ  only*  or  its  complete 
extirpation  according  to  the  situation  and  extent  of  the  disease.  lJnle**s  the 
growth  can  \wi  thoroughly  eMirpated,  it  is  better  not  to  attempt  any  op.^ratioD, 

for  in  no  organ  is  there  a  gi*enter  tendency 
to  recurrence  of  cancer  than  in  the  t<»ngae» 
When  tlie  disease  extends  to  the  fioor  of 
the  mouth,  imph'cates  the  arches  of  tb«? 
palate,  or  has  largely  infiltrated  the  sub- 
maxillary lymphatic  glands,  the  pn^firiety 
uf  operating  becomes  very  doubtfuK  E\'en 
under  these  circumstances,  however,  exten- 
sive operations  have  been  performed  with 
at  least  tompomry  benctit.  In  detenu ining 
the  question  of  operating,  much  will  de- 
pend upon  the  condition  of  the  |»tttieot. 
If  he  be  ^ttherwise  in  g04id  health, 
though  suffering  greatly  from  the  jmin  of  the  cancer,  and  if  the  siH'on<iary 
attection  \m  limited  in  the  glands  below  the  jaw,  which  can  be  removed  vrith- 
ont  difficulty,  an  operation  may  be  undertaken.  If  he  be  grcjitly  exhaiiMiied 
by  pain  and  want  of  food*  and  more  especially  if  the  glands  under  the  steroo- 
mastcdd  are  enlarged,  an  oftoration  would  at  the  best  give  very  temfjoriry 
relief,  and  would  be  very  likely  to  be  dirtH:tly  faUil 

Before  the  oi>eration  the  mouth  should  be  cleaned  by  the  mmovsl  of  Urtar 
from  the  teeth,  and  the  free  use  nf  a  tooth-brush  and  mouth-wafihes,  Th» 
tongue  must  be  thoroughly  expost*d  and  kept  well  under  control  duriog  the 
]M?rfi>rmunce.  The  tiret  object  is  attained  by  means  of  an  efficient  gujr. 
Fcrgusson's  (Fig.  74ri)  or  Langenbf*ck*fl  (Fig,  710)  gag  will  be  found  veiy 
efticieni*  Fergnsson's  is  very  difticnlt  to  keep  in  ptjsition  when  the  buck  te«lli 
are  wanting,  as  it  tends  to  slip  forwards,  Langenbeck's  gtig  nmy  then  be  of 
service,  but  it  also  is  uncertain  if  the  front  teeth  arc  wanting*  Efficient 
gagging  is  one  uf  the  most  essential  [>arta  of  all  operations  on  the  tcmgue^ 
and  the  gag  should  always  1)c  entnmed  U*  an  assistant,  whnoe  «ole  duty 
fJiall  be  to  see  that  it  does  not  slip*  Tlu^  slipping  of  the  ga^  and  Uit 
sadden   closure  of   the  mouth    at  a  critical   |>oiut   in   the  operation  OMtf 


Fig.  745.— Fergii«»oit*4G^,  uirtdinfft  by 
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necessitate  a  sudden  performance  of  laryngotomy,  or  may  even  cost  the  patient 
his  life.  If  the  patient  be  efficiently  gagged  the  jet  of  blood  from  a 
divided  lingual  artery  will  usually  be  thrown  out  of  the  mouth,  and  cause  but 
little  trouble.  If  a  gag  be  used  which  acts  on  one  side  only,  the  tongue  must 
be  fully  exposed  by  a  cheek-retractor  applied  on  the  opposite  side.  During 
the  operation  the  tongue  must  be  controlled  by  a  strong  whipcord  ligature 
passed  through  it  about  an  inch  from  its  tip.  If  only  a  small  portion  of  the 
anterior  part  is  to  be  removed,  a  single  thread  will  suffice.  In  removing  half 
the  tongue  two  ligatures  must  be  passed,  one  on  each  side  of  the  middle  line, 
so  as  to  control  not  only  the  part  to  be  removed,  but  the  remaining  part  also. 


¥\ii.  T4«S.— Laiigenbeck'8  Gag. 

80  that  the  stump  may  be  drawn  forwards  at  the  end  of  the  operation  to  arrest 
haemorrhage.  When  a  portion  only  of  the  tongue  is  to  be  removed  this  may 
be  done  by  the  scissors,  knife,  or  t'craseur. 

For  the  purposes  of  operation  the  tongue  may  be  divided  into  three  regions : 
viz.,  the  anterior  third,  the  central  lateral  portion,  and  the  posterior  part. 

Excision  of  a  small  part  of  the  Tongne  may  readily  and  safely  be 
done  when  the  free  anterior  portion  only  is  diseased,  or  when  it  is  only  super- 
ficially affected  at  its  side  or  back  part.  The  patient  having  been  gagged,  the 
tongue  is  secured  by  passing  a  thread  through  it.  It  is  then  drawn  well 
forward  while  the  lingual  artery  is  compressed  in  the  way  recommended  by 
C.  Heath.  To  do  this  the  forefinger  is  passed  over  the  dorsum  of  the  tongue 
till  it  touches  the  epiglottis  ;  it  is  then  turned  towards  the  side  on  which  the 
artery  is  U)  be  compressed,  and  hooked  forcibly  upwards  against  the  jaw.  The 
diseased  portion  of  the  tongue  is  then  cut  out  with  scissors.  If  the  artery  be 
well  compressed  the  operation  will  be  practically  bloodless.  On  removing 
the  pressure  the  larger  vessels  are  seized  in  forcipressure  forceps,  and  twisted 
or  ligatured,  and  the  oozing  will  soon  cease  on  the  application  of  sponge- 
pressure. 

Strangulation  of  the  diseased  mass  by  the  ligature  is  a  mode  of  operating 
which  is  now  completely  abandoned. 

Excision  of  the  Whole  or  of  a  Large  Portion  of  the  Tongue. — This 
operation  may  be  pertonned  in  four  ways  :  1.  From  the  inside  of  the  mouth, 
without  any  external  incisions.  2.  By  the  submental  method,  through  the 
mylo-hyoid  space.  i\.  By  the  buccal  method,  a  free  incision  being  made 
through  the  cheek  ;  and  4.  By  division  of  the  lower  lip  and  jaw. 

1.  The  excision  of  the  whole  tongue  from,  within  the  month  was  rarely 
performed  until  the  fear  of  haemorrhage  during  the  operation  was  practically 
removed  by  the  introduction  of  the  ^craseur  by  Chassaignac.    At  the  present 
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time  the  means  of  gagging  the  month  and  of  arrestiugr  the  h£emorrha<»e  during 
the  operation  beinu:  more  perfect,  the  ecraseur  is  mrely  used,  the  tongue  being 
much  more  frequently  rt^ moved  with  acissors  in  the  way  fii'st  recommended  by 
Whitehead. 

Sxcision  by  the  £crasetir  has  lieen  carried  ont  in  various  ways,  bat  the 
following  method,  advocated  by  Morrant  Baker,  is  the  only  one  likely  to  be 
employed  at  the  present  day.  The  f^ag  having  been  introduced,  a  stout  Chreaii 
is  pa.ssed  throujjh  each  side  of  the  toni:^ue  aVHjijt  one  inch  bebiud  the  tip*  Th«s 
Surgeon  holding  one  thread  and  an  assistant  the  other,  the  mucous  membmuo 
and  part  of  the  muscular  substance  of  the  tongue  are  divided  exactly  in  the 
middle  line  with  a  probe-pointed  bistoury*  This  incision  extemis  well  back 
beyond  tlie  level  of  the  growth,  and  in  front  it  completely  divides  tJie  tip.  If 
made  accurately  in  the  middle  line  this  incision  is  ahnost  bhiodless.  The 
separatina  of  the  two  halves  is  completed  with  the  foretingers.  Next,  draw- 
ing forward  the  diseased  half  of  the  tongue  with  the  thread,  the  operator  snips 
through  with  scissors  its  attachments  to  the  lower  jaw  and  also  the  muooua 
membrane  aloug  the  floor  of  the  mouth,  keeping  close  to  the  jaw.  With  the 
finger  the  tongue  can  be  separated  freely  from  the  floor  of  the  month  to  a  level 
at  least  an  inch  behind  the  growth  where  the  tongue  is  transfixed  with  ivto 
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Ffg,  747.— Win  ikcraAenr  tm  lltuuoval  of  Tongue. 


blunt  needles.  The  loop  of  the  ecraaeur  is  now  passed  around  the  aepamted  h»lf 
of  the  tongue  behind  tlie  needles.  By  gradually  tightening  the  ^Hiriiisenr  tho 
division  is  completed,  the  tendency  of  the  lixip  to  sh'p  forwards  being  prevented 
by  the  needles.  The  last  strand  of  tissue  left  in  the  cH.Taseur  usually  inclodes 
the  lingual  arter\%  and  this.  Baker  suggests,  should  be  ligatured.  If  neeesaanr 
the  other  half  of  the  tongue  may  now  be  removed  in  the  same  way. 

In  removing  the  tongue  with  the  tkrraseur  the  wire  instrument  (Fig,  747)  if 
fur  preferable  to  that  which  divides  with  a  chain.  The  form  of  wire  best  iutt^d 
to  the  instrument  is  strong  piano- wire.  It  will  be  found  better  t<>  attach  on* 
end  only  to  the  movable  part  of  the  instrument,  the  other  being  twisted  ix>ttsid 
tlie  handle,  as  in  the  figure.  It  then  cuts  by  a  slow  sawing  movement  wsA 
divides  the  vessels  more  sui-ely.  Morrant  Baker  prefers  an  t<?rasenr  with  a  loop 
of  thick  whipcortL    In  any  case  the  instrument  should  lie  worked  very  shiwly* 

In  this  rts  in  all  otiier  methods  of  removing  the  tongue,  it  must  be  rimietn- 
her(*d  that  if  the  attach  me  Jitfi  f>f  the  genio-l»yoid  and  genio-byo-glossui*  tntisclet 
have  been  completely  divided  there  is  a  tendency  for  the  stum|>  of  the  ton^^iM 
to  fiill  backwahls  into  the  pharynx,  and  thus,  if  it  l>e  of  sulhrient  tizi?,  to  cattK 
asphyxia.  This  must  In*  guarded  against  by  passing  a  thn-ad  through  it  and 
drawing  it  forwards.  If  nei^essary  the  thivad  must  be  attached  to  the  teeth 
or  drawn  forwards  and  fixed  to  the  cheek  by  plaater. 

Atiddrldorpf's  Lrsdviinit'  eaiiti^ry  wad  much  u^ed  a  few  veaniiatfii  In  itperalioQg 
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the  tonj^e  (Fig.  748).  By  working  this  slowly,  and  not  heating  the 
inam  wire  beyond  a  red  heat,  the  tongue  may  be  removed  without  the  loss 
drop  of  blood.  The  galvanic  cautery  cuts  more  rapidly  than  the  ordinary 
mment,  and  it  was  at  first  hoped  that  its  use  would  considerably  simplify 
(qpemtion.  Experience  has,  however,  shown  that  the  charred  surface  left 
be  passage  of  the  hot  wire,  heals  more  slowly,  with  more  discharge  and 
gfaing  than  that  left  by  the  ecraseur.  Secondary  haemorrhage  has,  moreover, 
irred  in  a  considerable  number  of  cases  after  its  use.  It  was  nrged  as 
dier  advantage  attending  its  employment,  that  a  charred  surface  offers  a 
ier  to  the  absorption  of  septic  matter,  but  the  fallacy  of  this  idea  has  been 


Fig.  748.— Galvanic  Ecraseur. 

IKNistrated  by  experimental  investigations  on  animals.    The  instrument  has 
been  abandoned  almost  universally. 

witli  Scissors. — In  1877,  W.  Whitehead  of  Manchester  success- 

lemoved  the  whole  tongue  through  the  mouth  with  scissors,  and  since 

Ihe  operation  has  been  repeated  in  a  large  number  of  cases  with  excellent 

The  operation  is  conducted  as  follows  :   The  mouth  is  efficiently 

and  a  stout  ligature  passed  through  the  tip  of  the  tongue.     The 

t  in  charge  of  this  is  directed  to  maintain  throughout  the  operation  a 

traction  upwards  and  forwards.   The  operator  commences  by  dividing  all 

mentsof  the  tongue  to  the  jaw  and  the  anterior  pillars  of  the  fauces. 

Ntangoe  can  now  be  drawn  freely  out  of  the  mouth,  and  the  subsequent  stages 

m  operation  are  thus  rendered  much  easier  and  safer.     The  base  of  the 

[is  is  next  cut  across  With  scissors,  until  the  entire  tongue  is  separated  in 

plane  of  the  inferior  border  of  the  jaw  as  far  back  as  the  safety  of  the 

Psttis  will  permit.    Whitehead  originally  advised  that  this  should  be  done 

Lseries  of  successive  short  snips,  but  he  now  cuts  more  boldly  until  the 

my  of  the  main  vessels  is  reached,  only  stopping  if  it  is  necessary  to  twist 

Kting  artery.    The  position  of  the  lingual  vessels  being  very  constant,  an 

ienoed  assistant  can  often  pick  them  up  with  forcipressure  forceps  before 

divided.    If  not,  the  divided  artery  will  spurt  out  of  the  mouth  and 

Badily  be  secured.     Before  completing  the  removal  of  the  tongue  a  single 

silk  is  passed  by  a  long  needle  through  the  remains  of  the  glosso- 

[ttidp^p  fold  of  mucous  membrane,  as  a  means  of  drawing  forwards  the 

f  the  mouth  should  secondary  haemorrhage  take  place.     This  may  be 

kWD  ou  the  second  day.     The  haemorrhage  in  this  method  of  operating 

i  less  than  would  be  expected.     Whitehead  states  that  in  two  cases  he 

1  the  whole  tongue  without  twisting  a  single  vessel ;  this,  however,  is 

exceptional.    In  most  cases  the  Unguals  and  a  few  smaller  vessels  require 

a.     In  1891  Whitehead  had  removed  the  whole  tongue  with  scissors 

€we8  with  only  8  deaths,  giving  a  mortality  of  4*5  per  cent. 
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U  only  half  the  tongue  is  affected  it  maj  be  removed  with  Bciasom  in  the 
aame  wajr.  Tbt'  first  step  in  the  operation  then  consists  in  passinj;^  a  ligature 
through  each  side  and  spUttinfr  it  in  the  middle  line. 

In  excisinjj:  the  tonfi:ue  with  scissors  (*hristoplier  Heath  \m*.%  a  large  pair 
of  anj^ular  forcipressure  forceps,  with  which  he  seizes  the  lingual  arteries  and 
the  surrounding  tissue  before  dividing  them.  A  strong  ligatuiv  is  then  ptiised 
over  the  forceps  and  the  included  tissue  tied  en  nimse.  This  niodifitmtion  may 
be  useful,  as  Heath  suggeets,  when  the  Snr^'eon  has  not  the  help  of  an  experi* 
enced  assistant. 

Treves  especially  advocates  the  ligHtiire  of  the  lingual  arteries  in  the  neck 
BB  a  preliminary  step  in  the  operation  of  excision  of  the  tongue  with  sciasor^ 
and  records  34  cases  with  only  3  dettths,  one  of  which  occurred  suddenly  from 
heart  disease.  The  very  little  trouble  which  is  usually  occasioned  by  the 
haemorrhage  when  Whitehead's  metho<i  i,s  ndoitted,  sciircely  seems  to  neoessit-ate 
this  cnnsidei^ble  addition  to  tlie  magnitude  of  the  operation. 

When  the  floor  of  the  mouth  is  ia»plirate<U  *»o  o]jeration  through  the  month 
should  be  attempted  ;  a^  it  is  impossible  by  this  means  to  extirpate  the  wholt 
of  the  disease,  and  partial  removal  of  it  will  be  followed  only  by  rapid  recur* 
rence  and  increiised  activity  of  development.  Slight  enlargement  of  the  glands 
under  the  jaw  should  not  be  any  l>ar  to  the  operation*  provided  the  diseaae  be 
limited,  and  the  cnnstittitioti  good.     As  a  general  rule  it  will  be  wise  to  defer 

the  removal  of  the  glands  to  a  subsequent 
operation.  This  is  especially  advisable  when 
the  'glandular  affection  is  A^ery  slight,  as  the  en* 
largement  may  possibly  be  dependent  upon 
simple  irritatior*,  and  will  then  subside  afl^r 
the  removal  of  the  tongue.  fl 

2.  Submental  Operations  for  Bxcisien  ™ 
of  Tongne.  — Uegnoli  of  Pisii  publisiinl,  in 
lH;iH,  a  descrifJtion  of  tbe  following  methmi  by 
which  the  whole  tongne  can  be  removed.  An 
incision  of  a  semilunar  8haf>e  is  made  along  tbf 
line  of  the  lower  jaw,  beginning  near  one  angle 
and  terminating  close  to  the  itthen  A  [Perpen- 
dicular incision  is  carried  from  tbe  centi'eof  thk 
line  immediately  under  the  chin  tu  tlu*  hyoU 
bune  (Fig.  741M.  tu  making  this  scmilnmr 
incision,  care  must  be  taken  not  to  wonnil 
the  facial  artery  on  either  aide.  The  tronk 
of  the  vessel  nhould  be  protected  by  the  finger  of  an  aaaistant  mi  it 
curves  round  the  lower  juw,  and  the  incision  nhonld  l*e  contiufMj  withm 
tbe  space  Ijetween  the  two  facials.  Tbe  triangular  f1a;»  of  skin  formed 
in  the  manner  indicated  are  dissected  l»ack,  and  the  muscles  and  myfc>- 
byoid  space  are  now  exposed.  These  must  be  jsnccessively  divided  :  the 
anterior  bellies  of  the  digastrics  are  cut  across,  the  mylo-hyoid  nuiicli* 
divided  transversely  at  its  anterior  [wrt :  and  the  attachments  of  the  gi'uio* 
hyoidei  and  genio-hyo-glossi  are  then  to  be  detat^ln^l  fh>m  the  lowpr  jaw 
by  a  few  touches  of  the  scalfM*!,  and  bv  S4^|inrating  with  the  fingers  the  mncoui 
membmne  of  the  floor  of  the  mouth.  An  aj»ertnre  is  then  made  into  thts 
pushing  the  soulpel  through  it,  and  its  reflexion  from  the  inside  of  the  lower 
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jaw  is  divided  as  far  back  as  the  outer  angles  of  the  external  incision.  The 
sabmaxiUary  glands  are  pushed  aside,  and  thQ  tip  of  the  tongue  being  seized 
with  a  strong  liook  or  vulsellum-forceps,  the  orgah  is  drawn  out  to  its  full 
extent  on  to  the  anterior  part  of  the  neck,  between  the  jaw  and  the  hyoid 
bone,  when  the  whole  of  it  may  be  removed  close  to  its  attachments  to  the 
latter  bone  by  means  of  the  scissors  or  the  ecraseur.  If  the  ecraseur  be  used, 
it  will  occasionally  be  found  that  the  anterior  pillar  of  the  fauces  is  somewhat 
in  the  way  of  the  application  of  the  instrument.  Should  this  be  so,  it  may 
be  snipped  across  before  the  wire  is  applied.  By  means  of  this  operation, 
which  I  have  several  times  performed,  the  whole  of  the  tongue  may  be  shaved 
off  clean  from  the  base  of  the  epiglottis  and  hyoid  bone.  After  the  removal 
of  the  tongue  the  haemorrhage  will  usually  be  found  to  be  trifling ;  but  should 
one  or  other  of  the  lingual  arteries  bleed,  it  may  readily  be  seized  and  twisted. 
The  incision  in  the  skin  must  then  be  stitched  up,  a  drainage-tube  being 
inserted  at  the  lower  end  of  the  vertical  incision. 

Kocher  of  Berne,  believing  that  the  best  hope  of  giving  prolonged  relief  or 
possibly  permanently  curing  the  patient,  lies  in  a  complete  removal  in  every 
case  of  the  lymphatic  glands  below  the  jaw  simultaneously  with  the  diseased 
part  of  the  tongue,  has  introduced  a  method  of  operating  which  in  his  hands  has 
been  attended  with  a  considerable  degree  of  success.  He  makes  a  free  external 
incision,  commencing  a  little  below  the  lobule  of  the  ear  and  running  down- 
wards along  the  anterior  border  of  the  stemo-mastoid  to  the  level  of  the  great 
coniu  of  the  hyoid  bone  ;  from  this  an  incision  is  carried  forwards  nearly  to 
the  body  of  the  hyoid  bone,  and  then  upwards  along  the  line  of  the  anterior 
belly  of  the  digastric  to  the  jaw.  The  flap  thus  marked  out  is  turned  upwards 
over  the  face.  The  lingual  artery  is  then  tied  before  it  passes  beneath  the 
hyo-glossus.  By  a  process  of  careful  dissection,  all  the  lymphatic  glands  are 
removed  from  the  region  exposed  by  the  wound.  In  so  doing  the  carotid 
sheath  will  be  exposed,  as  one  gland  always  lies  upon  it  close  to  the  stemo- 
mastoid.  The  facial  artery  and  vein  will  be  divided,  and  must  be  secured  by 
ligature.  It  is  necessary  to  remove  the  submaxillary  and  sublingual  glands, 
which  otherwise  are  much  in  the  way.  Some  lymphatic  glands,  touching  the 
inner  surface  of  the  jaw,  between  it  and  the  sublingual  gland,  must  be  sought 
for  and  removed.  The  mylo-hyoid  muscle  and  the  mucous  membrane  of  the 
mouth  are  now  fully  exposed,  and  must  be  carefully  divided  when  the  side  of 
the  tongue  to  its  very  root  comes  into  view.  If  only  one  side  is  affected,  the 
tongue  may  now  be  split  down  the  middle  line  from  the  mouth,  and  the  base 
cut  through  from  the  external  wound.  If  the  whole  tongue  requires  removal 
the  other  lingual  must  be  tied  through  a  separate  incision.  Kocher  recom. 
mends  a  preliminary  tracheotomy  and  plugging  the  pharynx  during  the 
operation.  He  also  advises  that  the  wound  in  the  neck  should  be  left  open. 
In  the  numerous  cases  in  which  the  operation  has  been  performed  at  University 
College  Hospital  tracheotomy  has  not  generally  been  found  necessary,  and 
the  external  wound  has  been  sutured,  with  or  without  the  introduction  of  a 
drainage-tulxj.  In  11  cases  operated  on  by  Kocher  only  one  patient  died, 
from  secondary  haemorrhage  from  the  tracheotomy  wound.  In  8  recurrence 
of  the  disease  took  place,  1  died  a  year  after  of  pneumonia,  and  4  remained 
well  at  14  months,  Ti,  r>  and  GA  years  after  the  operation.  The  operation 
requires  skill  and  patience  in  its  performance  ;  but  the  danger  does  not  seem  to 
be  great,  and  the  results  are  such  as  to  encourage  its  further  use  in  suitable  cases. 
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8.  The  Baccal  Operation.  —This  method  is  usually  atiribnbed  to  Fameaux 
Jordun,  but  uecordhit^  to  liutliu  it  was  first  perfoniied  bj  Jaeger  in  183L  It 
cousrsts  in  dividing  tlic  cheek  backwards  on  the  aflcctcd  side  tis  far  as  tli€ 
anterior  border  of  the  masseter,  care  beinfr  taken  to  go  below  the  parotid 
duct.  In  Uiis  way  free  acceBs  is  gained  to  the  back  part  of  the  toni^ue, 
ami  the  removal  of  the  latter  is  etfected  with  scissors  in  the  usual  war. 
After  the  oj^ieration  is  concluded,  the  incision  in  the  cheek  is  dosed  with 
satures. 

4,  Cxcisioxt  of  Tongue  after  Bi vision  of  tlie  Lower  Jaw. — S^'dillot  of 
Strassburg  described,  in  iHUh,  a  method  of  removtti^^  the  whole  of  the  toni^oe, 
which  he  stated  that  he  bad  practised  for  some  years  with  success.  The 
operation  consists  in  making  a  vertical  section  thiouf;:h  the  lower  lip,  sawiri*^ 

through  the  inferior  maxilla  at  its 
symphysis,  separating  the  bone  on 
each  side,  drnwinj^r  tJie  tongue  forward 
and  removintj  it.  In  performing  this 
operation,  its  inventor  recommends 
that  the  sei^tion  of  the  lower  lip  should 
be  made  cai-e fully  through  the  mediaii 
line.  Mild  carried  aeross  the  chin  as 
fiir  dtjvv  u  MS  the  hyoid  bone.  The  lower 
jaw  is  then  sawn  throujrh  at  ita 
symphysis.  In  order  to  fix  tbc  bone 
more  accurately  after  the  operation,  he 
recommends  that,  instead  of  making 
one  vertical  incision,  two  oblique  cut* 
should  be  practised  with  the  sjiw  in  thi« 
shape  >^  m  as  to  form  a  triangle  the 
point  of  which  corresponds  to  the 
middle  of  the  body  of  the  bone,  so  that 
the  two  opposite  sides  may  be  locketi 
together  after  the  removal  of  the  tongue. 
Before  sawing  the  bone  it  may  be 
drilled  on  each  side  half  an  inch  from 
the  ed^'e  of  the  intended  incision 
thronsh  it.  After  havintr  divided  the 
low<*r  jaw.  the  muscles  connecting  ic 
to  the  tongue  should  l>e  cut  across  and  the  mucous  membrane  foiming 
the  floor  of  the  mouth  detached  from  tlie  bone,  the  two  sides  of  whicii 
are  drawn  asunder:  !ind  the  tongue  then  removed  from  the  hyoid  Ume 
by  being  gradually  snipped  through  with  scissors.  The  lingual  aiteritfl 
bleed  fn'.ely,  »nd  must  at  once  be  secured-  The  opf»osite  sidca  of  the 
jaw-bc»ne  are  then  adjusted  by  a  wire  passed  tljrongh  the  hole  previoneJj 
drilled  on  each  side.  If  Scdillot's  angular  cnt  be  adopted^  the  bone  may  lie 
kept  in  nita  much  more  easily  than  if  the  vertical  incision  to  which  he  iint 
f»f  all  had  reconrse,  and  which  is  commonly  adopted  rn  this  country,  Ik; 
practise*!.  The  incision  in  the  lower  lip  mast  Ix^  unitt*d  in  the  usual  way  by 
hare-lip  pins  or  sutures.  This  operation  was  tirst  done  in  this  country  by 
Syme  and  Xunneley^  and  has  since  been  practised  by  many  other  Surgeona* 
When  the  disease  has  commenced  in  the  floor  of  tlie  month  and  impUcftted 
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the  bone,  the  affected  portion  uay  be  removed  with  the  tongae.  This  has 
been  saccessf  ully  done  by  Heath,  Barker,  and  others. 

Bamorrhage  during  Excision  of  the  Tongne  is  the  only  serious  danger 
of  the  opei-ation,  and  so  long  as  the  month  is  thoroughly  gagged  even  this  need 
cause  no  anxiety.  If  only  a  part  of  the  tongue  is  being  removed,  hsBmorrhagc 
may  be  immediately  arrested  by  drawing  the  tip  well  out  of  the  mouth  by  the 
ligature  through  it  and  compressing  the  lingual  artery  against  the  jaw  by  the 
method  already  described.  The  pharynx  must  then  be  thoroughly  cleaned 
with  sponges  on  holders.  When  this  is  done  the  assistant  relaxes  his  linger, 
and  the  bleeding  point  can  usually  be  seised  without  difficulty  with  forci- 
pressure  forceps.  If  the  whole  tongue  have  been  removed,  the  stump  must  be 
hooked  forward  with  the  forefinger  and  seized  in  a  pair  of  vulsellum  forceps 
while  the  artery  is  compressed  as  before  described.  Torsion  is  the  most 
satisfactory  mode  of  arresting  the  bleeding.  The  twisted  end  of  the  vessel 
becomes  buried  in  the  tissues  of  the  stump  of  the  tongue  and  secondary 
haemorrhage  rarely,  if  ever,  occurs.  If  the  attempts  at  torsion  fail,  a  ligature 
may  be  applied  and  cut  short.  The  most  serious  accident  is  when  the  gag 
slips  while  free  haemorrhage  is  going  on.  In  a  case  of  this  kind  I  had  to 
perform  laryngotomy,  as  a  coagulum  formed  in  the  pharynx  before  the  vessel 
could  be  secured.  The  patient  made  a  good  recovery,  dying  two  years  after 
the  operation  from  recurrence  in  the  lung  and  in  one  of  the  toes.  Oozing 
of  blood  may  usually  be  arrested  by  ice,  or  if  it  be  more  than  usually  free  the 
bleeding  point  may  be  touched  with  Paquelin's  cautery  or  perchloride  of  iron, 
but  this  should  be  avoided  if  possible,  as  it  interferes  with  the  healing  of  the 
wound.  If  very  free  haemorrhage  is  expected  it  may  be  advisable  in  some 
cases  to  perform  a  preliminary  tracheotomy  and  to  introduce  Trendelenburg's 
obturator  or  to  plug  the  pharynx  with  a  sponge. 

After-treatment. — As  soon  as  all  bleeding  is  arrested  the  stump  of  the 
tongue  should  be  freely  sponged  with  a  solution  of  chloride  of  zinc  (gr.  40  to3j), 
care  being  taken  that  none  of  the  solution  runs  down  the  throat.  This 
whitens  the  surface  but  in  no  way  interferes  with  healing.  Iodoform  in 
fine  crystals  should  then  be  gently  rubbed  into  the  raw  surface  with  the  finger. 
Whitehead  recommends  the  application  of  a  •*  varnish  "  composed  of  the  same 
constituents  as  Friar's  Balsam,  the  spirit,  however,  being  replaced  by  a 
concentrated  solution  of  iodoform  in  ether  and  turpentine.  The  chief  trouble 
in  the  subsecjucnt  treatment  is  to  keep  the  mouth  free  from  decomposing  dis- 
charges. Various  means  have  been  tried  for  this — chlorinated  gargles,  Sanitas, 
terebene,  Condy's  fluid,  <fec.,  but  nothing  approaches  iodoform  in  eflSciency.  It 
should  be  applied  daily  in  the  form  of  crystals  (not  precipitated),  a  small 
quantity  being  sprinkled  over  the  raw  surface  by  means  of  a  camel's-hair 
pencil.  Whitehead  recommends  the  daily  application  of  the  varnish.  The 
mouth  may  be  washed  iit  intervals  after  the  first  thirty-six  hours  with  a  weak 
solution  of  Sanitas.  Ice  may  be  sucked  at  intervals  for  the  first  few  days,  if  it  be 
found  grateful  to  the  patient.  A  tendency  to  dyspnoea  is  sometimes  manifested 
after  the  o})eration,  owing  to  the  stump  of  the  tongue  falling  backwards. 
This  is  remedied  by  opening  the  mouth  and  drawing  the  stump  forwards.  If 
it  occurs  frequently  a  thread  must  be  passed  through  the  stump  and  retained 
for  a  few  days.  Even  if  the  whole  tongue  have  been  removed  the  patient  will 
generally  l>e  able  to  swallow  fairly  well  after  the  first  twenty-four  hours.  A 
piece  of  india-rubber  tube  long  enough  to  reach  to  the  back  of  the  mouth  may 
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be  attached  to  an  ordinary  *'  feeder."  The  use  of  the  ceaophageal  tube  sliould 
be  avoided  if  possible.  The  constant  passage  of  the  tube  is  a  great  source  of 
auooyance  to  the  patient,  and  it  will,  as  a  rule,  be  found  lietter  to  pass  the  tube 
half  way  down  the  oesophagus  at  the  time  of  the  o|ierEtion,  and  to  bring  it  out 
at  the  inoutb  (or  through  the  w^ound  in  Kocher's  operation),  and  to  fix  it  there. 
This  ig  befit  done  by  bringing  the  \u\m  up  the  side  of  the  fa<jB  above  the  ear 
and  applying  a  bandage  to  keep  it  in  position.  There  is  oltea  trouble  from 
profuse  salivation  for  two  or  three  weeks,  owing  to  the  patient  beinLT  unable  to 
swallow  the  viscid  saliva  excreted  from  the  woimded  and  irritated  glands. 
This  is  best  controlleil  by  alum  gargles.  The  patit^nt  shuuld  be  well  propped 
up  in  bed  after  the  operation,  and,  as  a  rule,  may  be  allowed  to  lea\  e  it  un 
the  fourth  or  fifth  day. 

Accidents  after  tke  O^bxk^oil,  —  Semndanf  kipmorrhapr  may  occur 
abuut  the  fifth  or  iiixth  day,  especially  after  the  galvanic  cautery.  It  rarely* 
if  ever,  follows  excision  by  the  scissors  with  torsion  of  the  vessfk.  In  the 
case  of  simple  oozing,  this  will  often  stop  if  the  bkMxl-clot  be  cleared  from  the 
mouth  and  a  small  sponge  held  firmly  on  the  raw  surface.  Ice  may  also  be 
a])plied  and  if  a  styptic  be  required  turpentine  is  probably  the  best.  It  should 
he  applied  to  the  surface  with  a  small  piece  of  spimge.  If  tlie  bleeding  be  | 
iirterittl  it  may  be  at  once  temporarily  an^ested  by  hooking  up  the  stump  *»f  the 
tongue  with  the  finger,  as  recommended  by  Heath.  The  blood-clot  is  then 
removed  and  if  the  actual  blinding  point  is  seen  this  should  be  seized  in  forci* 
pressure  forceps  and  an  attempt  made  to  apply  a  ligature.  Failing  this  the 
forceps  may  be  left  in  situ  or  the  actual  cautery  applied.  Sometimes  when 
other  methods  fail  the  haemorrhage  may  be  stopped  by  packing  a  narrow  strip 
of  gauze  into  the  floor  of  the  mouth.  As  a  last  resuim^e  tlie  lingual  may  be 
ligatured  above  the  liyoid  bone  unless  that  has  already  been  dune  as  a  pre-  j 
limiuary  step  to  the  operation,  Sfptk  pmsoning,  and  srpik  inpflion  are  pre- 
veiited  by  avoiding  those  methods  of  ufierating  which  leave  a  sloughing 
surface,  and  by  the  free  use  of  iodoform  in  t!ic  after-trentnicnt.  Sq}fit 
pnmmmiia^  due  to  the  inhalation  of  decomposing  matter  from  the  Hoc>r  of  the 
mouth,  is  a  common  cause  of  death  after  excision  of  the  tongue,  as  after  cut- 
throat and  similar  injuries.  It  is  characterizH]  by  scattered  fetches  i>f 
broncho-pneumonia,  rapidly  ending  in  breaking  down  of  the  lung  tiasue. 
Sometimes,  apj)arently  by  extension  from  these  eeritres,  large  an>as  of  lung 
tissue  may  become  gangrenous.  This  very  fatal  ci »m pi i elation  is  best  avoided 
by  the  use  of  imiofox^ra  and  by  drainage  from  the  floor  of  the  moQtli  to 
cases  of  removal  of  the  entire  tongue.  Barker  suggested  and  succ^asliiny 
practised  in  several  cases  a  preliminary  tnicheotomy*  After  the  ojienUion 
the  patient  was  made  to  breathe  by  the  tracheal  opening  until  the  nn»uth  hid 
become  clean.  The  introduction  of  iodoform  has,  however,  so  ertitncntly  pre- 
vented septic  processes  in  these  cases  that  tracheotomy  is  now  rantly  required. 

Comparison  of  tlie  Methods  of  Operating. --In  instituting  a  c^imjmnsoii 
between  the  dilTerent  methods  of  dealing  with  cancer  of  the  tongue  it  should  I 
l>e  understood  that  the  same  plan  or  treatment  is  not  e<)ually  applicidilt*  to  tU 
cases,  but  that  one  or  other  should  be  adopted  according  to  the  situation  and  ^ 
extent  of  the  disease.      If    this    be    small   and   situated   at  the   tip,  thie 
portion  of  the  organ  may  easily  and  safely  l)e  excised.     If  situated  towards  th«^] 
side  so  as  to  require  the  removal  of  perhaps  the  anterior  third  of  one  sida 
of  tlie  organ,  it  may  best  be  done  by  splitting  the  tongue  and  esciring' 
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the  diseased  part  with  the  ^craseur  or  scissors,  and  the  same  method  is  equally 
applicable  when  half  the  organ  has  to  be  removed.  If  the  posterior  part  be 
superficiaUj  affected  the  disease  may  be  cat  out  and  the  buccal  operation  will 
then,  in  some  cases,  be  found  to  expose  the  part  most  fully.  If  the  organ  be 
so  deeply  affected  that  the  whole  requires  extirpation,  this  can  be  done  from  the 
mouth  with  the  ^craseur  or  by  Whitehead's  method.  In  some  cases  it  will  be 
found  most  convenient  to  split  the  tongue  and  remove  the  halves  separately. 
If  the  floor  of  the  mouth  is  implicated,  recourse  may  be  had  to  S^dillot's 
operation  of  division  of  the  lower  lip  and  jaw  in  the  middle  line.  If  it  is 
intended  to  remove  the  glands  below  the  jaw,  Kocher's  method  will  be  found 
the  best.  Whichever  method  be  adopted,  the  sublingual  gland  should  always 
be  removed  either  with  the  tongue  or  by  scissors  after  the  main  part  of  the 
disease  has  been  taken  away,  as  there  are  some  small  lymphatic  glands  buried 
in  its  substance  which  are  often  an  early  seat  of  recurrence  of  the  diseasa 

With  regard  to  the  choice  between  the  ^raseur  and  the  scissors  it  may  be 
said  that  increasing  experience  shows  clearly  the  great  superiority  of  the 
latter.  The  ecraseur  tends  to  slip  forward  and  so  to  leave  some  of  the  disease 
behind,  it  by  no  means  certainly  prevents  hsemon'hage  during  the  operation, 
and  it  leaves  a  crushed  surface  which  heals  less  rapidly  and  from  which 
secondary  hsemorrhage  is  not  unlikely  to  occur.  By  the  use  of  the  scissors 
the  Surgeon  can  accurately  cut  beyond  the  limits  of  the  disease.  A  clean  cut 
surface  is  left  which  readily  heals,  and  if  the  bleeding  vessels  are  twisted, 
secondary  haemorrhage  is  very  unlikely  to  follow.  It  requires,  however,  a 
skilled  assistant  on  whom  the  Surgeon  can  rely  to  seize  the  bleeding  vessels  in 
the  forcipressure  forceps. 

Results. — The  prognosis  in  cancer  of  the  tongue  is  always  bad.  Removal 
of  the  diseased  organ  in  part  or  in  whole  may  relieve  for  a  time,  but  very 
rarely  does  more  than  this.  The  more  acute  the  cancer,  the  more  rapid  will 
be  its  recurrence,  either  locally  or  in  the  glands.  A.  E.  Barker,  who  has  most 
carefully  investigated  this  point,  states  that  out  of  170  cases  collected  from 
various  sources  he  could  find  only  17  in  which  recun*ence  did  not  take  place 
within  one  year ;  and  in  the  whole  of  medical  literature  he  could  meet  with 
the  record  of  only  42  cases  in  which  the  patient  had  remained  free  from 
recurrence  for  a  sufficient  length  of  time  to  justify  the  hope  that  he  was 
permanently  freed  from  the  disease.  One  of  the  most  successful  cases  on 
record  was  operated  on  Ijy  C.  Heath.  The  cancer  was  situated  near  the 
fraenum,  adhering  to  the  jaw  and  extending  upwards  into  the  substance  of  the 
tongue.  The  whole  incisor  portion  of  the  lower  jaw  and  the  anterior  half  of 
the  tongue  with  the  corresponding  part  of  the  floor  of  the  mouth  were 
removed  in  one  piece.  The  patient  is  still  alive  and  in  good  health  nearly 
twenty  years  after  the  operation. 

The  mortality  directly  from  the  operation  though  considerable,  is  not  very 
high  when  the  serious  nature  of  the  proceeding  is  considered. 

Barker  has  collected  218  cases  from  various  sources,  and  finds  that  the 
death  rate  is  IG'J)  per  (^cnt.  It  is  satisfactory,  however,  to  note  that  of  late 
years  it  has  considerably  diminished.  Thus,  at  University  College  Hospital, 
W  cases  were  operated  on  between  1871  and  1H81,  of  which  10  died ;  20  of 
these  operations  were  performed  before  1877,  and  of  these  8  died,  while  of  the 
remaining  18  only  2  died.  The  diminished  death-rate  seems  to  be  due  in 
part  at  least  to  the  more  successful  prevention  of  decomposition  by  the  use  of 
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iodoforni.    Tbc  records  of  excision  of  tlie  tong^ue  were  at  one  time  00  niiaaftift* 
fiwrtory,  that  some  Surgeons  have  donbted  the  propriety  of  performing  the 
operation  ;    but  when  we  remember  the  terrible  fate  of  the  patient  if  the 
disensp  Ik*  allowed  to  run  its  courRe,  and  that  cases  of  apparent  cure,  although 
I  exceptional,  are  not  unknown,  there  is  no  doubt  that  the  operation  is  not  only 
Hnstifiubk*  but  advisable.    The  hope  of  improvement  in  the  results  seems  to  lie 
UlBt  in  early  i-eeognitiori  of  the  disease*  so  that  it  may  be  removed  befoi'e  the 
'glands  ai*e  atfected  ;  and  secondly,  if  this  period  be  passed,  in  free  removal  of 
the  diseased  org^n  with  the  whole  of  the  lymphatic  glands  which   receive 
lymph  from  it,  if  this  he  possible.     The  fact  that  epithelioma  seldom  recurs  in 
the  viscera  encourages  us  to  attempt  the  removal  of  the  alfected  glands  when- 
ever their  situation  is  such  that  the  operation  can  be  safely  undertaken.     If 
those  cases  are  i Deluded  in  the  statistics  in  which,  in  addition  to  the  toDgm% 
parts  of  the  lower  jaw  are  removed*  the  death-rate  is  necessarily  higher ;  thas 
of  Hi  cases  opc-rated  upon  in  University  College  Hospital  l^etween  1881  and 
1890,  ITi  died,  givin^r  a  mortality  of  '^y)  per  cent. 

Effect  of  the  HemoTal  of  the  Tongue  on  Speech. — Although  distinct* 
,  ness  of  articulation  is  necessarily  aflected  for  a  time  by  these  operations  on 
I  the  tongue,  yet  it  is  usually  completely  restored  when  only  the  anterior  third 
or  half  is  re/moved  ;  the  tissue  of  the  organ  recovering  its  uormal  uujbility 
with  remarkable  facility.  Kvea  after  removal  of  the  whole  of  the  tcmgne,  the 
power  of  deglutition  is  preserved,  and  that  of  arrieuktion,  although  at  firet 
somewhat  imperfect,  eventually  returns,  so  that  the  patient  is  able  to  speak 
so  distinctly  tliat  strangers  would  not  ht  aware  of  the  loss  he  had  sustained. 
Amongst  the  tortures  to  which  Christian  martyrs  were  subjected  in  the  early 
ages,  and  the  punishments  which  have  been  intbcted  on  heretics,  **  cutting  oot 
the  tongue  '"  was  one  of  the  most  barbarous.  Marty rologists  in  describinf 
this  horrible  mutilation  have  remarked  with  wonder,  that,  although  it  was 
practised  with  the  view  of  depriving  the  suflerers  of  the  power  of  speech,  yet 
it  often  failed  in  its  etfect,  and  those  who  had  Ix^en  subjected  to  it  were 
able  to  speak  afterwards  as  plainly  as  before.  This  they  have  attributed 
to  direct  miraculous  intervention.  But,  as  modern  Surgery  has  shown  that 
the  pf^wer  of  speech  returns  e€|ualiy,  whether  a  cancerous  tongue  have  been 
extiriiated  by  the  knife  of  the  Surgeon,  or  a  heretical  tongne  by  that  of  the 
executioner,  we  must  look  upon  the  return  of  speech  ratlier  as  a  pb  d 

fact,  than  as  a  miracle  specially  wrought  for  the  benefit  of  those  mi  l>t 

way  of  religious  persecution. 

bi«EAsKs  OF  THK  Flooh  OF  THE  MoiTTH.— BcUd  T1U11011X8  are  OCCl^ 
sionally  met  with  in  this  region,  Epithdioma  being  the  most  common,  Ads^nmm 
also  may  occur  in  connexion  with  the  salivary  glands.  ^Vri  also  have  lieeo 
observed  in  this  situation.  These  turaoura  require  removal  by  irregnkr 
operations,  varying  according  to  the  siaie  and  situation  of  the  growth.  For 
these  proceedings  no  s|^»ecial  directions  can  l>e  given,  lu  removing  sudi 
tumours,  when  situated  under  or  by  the  side  of  the  tongue,  the  knife 
must  necessarily  be  useii  with  much  caution.  It  niust,  however,  be  borne  in 
mind  thar,  if  these  growtim  cannot  br  reached  from  the  inside  of  the  month, 
they  may  be  got  at  by  incision  through  the  mylo*hyoid  region,  where  there  ie 
but  a  slij^ht  thickness  of  soft  parts  between  the  surface  and  the  fioc»r  of  the  month. 
Cyatic  Tomoura  in  the  Floor  of  the  Month  may  occur  under  three 
forms  :  1,  lUinulu  ;  2,  Dermoid  Cyst ;  and  JJ,  Bursal  CysL  .^ 
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1.  Bannla. — A  globular  swelling,  semi-transparent,  evidently  containing 
fluid,  and  often  attaining  the  size  of  a  walnut  or  a  pigeon's  e^g,  may  be 
situated  under  the  tongue,  pushing  this  organ  upwards  and  backwards,  and 
consequently  interfering  with  deglutition  and  speech  (Fig.  751).  The  wall 
of  the  cyst  is  usually  thin,  with  small  vessels  ramifying  on  it ;  its  contents 
consist  of  a  thick  mucons  fluid. 

It  was  at  ono  time  generally  supposed  that  a  ranula  was  due  to  dilatation 
of  Wharton's  duct ;  but  Mornmt  Baker,  who  has  investigated  the  subject, 
finds  that  the  duct,  which  can  generally  be  seen  lying  on  the  surface  of  the 
cyst,  is  quite  free,  without  any  alteration  in  size,  and  that  saliva  may  be  seen 
issuing  from  it.  A  probe  passed  into  the  duct  is  separated  from  the  ranula 
by  a  thin  membranous  wall,  showing  clearly  that  the  duct  and  the  ranula 
do  not  communicate.  It  seems,  indeed,  most  probable  that  the  cyst  owes 
its  origin  to  a  dilatation  of  one  of  the  mucous  glands  in  the  floor  of  the 
mouth  ;  a  view  which  is 
supported  by  the  fact  that 
the  contents  consist  of 
simple  mucus  and  not 
salivary  secretion,  and  that 
in  some  cases  at  least  the 
ranula  consists  of  indepen- 
dent cystic  formations,  such 
as  commonly  occur  in  con- 
nexion with  other  secreting 
glands.  Furthermore,  cystic 
tumours  containing  glairy 
fluid  may  occur  in  the  sub- 
stance of  the  tongue,  far 
away  from  any  salivary 
duct.  According  to  Von 
Recklinghausen  the  par- 
ticular structure  affected  is 
the  gland  of  Blandin,  a 
mucus  -  secreting       gland 

which  usually  lies  beneath  the  tongue  close  to  the  middle  line.  I  have,  how- 
ever, seen  a  case  in  which  a  ranula  resulted  from  a  wound  of  the  floor  of  the 
mouth,  in  the  situation  of  the  Whartonian  duct.  The  wound  was  caused  by 
the  slipping  of  a  pair  of  tooth-forceps  during  extraction  of  the  first  molar  tooth. 
As  the  wound  healed  a  ranula  formed,  the  contents  of  which  were  thick  and 
ropy  like  the  natural  secretion  of  the  submaxillary  gland.  It  ultimately  reached 
the  size  of  a  plover's  e<rg.  That  this  cyst  was  formed  by  an  accumulation  of 
the  secretion  of  th(i  sul)maxillary  gland,  there  can  be  little  doubt ;  but  it  is 
quite  possible  that  the  collection  formed  in  the  submucous  tissue,  and  that  it 
was  not  enclosed  in  an  actual  dilatation  of  the  duct. 

The  Trtdhnnit  of  ranula  consists  either  in  passing  a  horse-hair  seton 
throu<:h  its  walls,  so  that  contraction  may  take  place  on  this  (Fig.  751); 
or  else  in  the  excision  of  a  large  portion  of  the  anterior  wall  of  the  cyst,  the 
remainder  contracting  until  it  at  last  becomes  obliterated. 

2.  Dermoid  Cyst. — This  form  of  cyst  is  in  reality  rather  a  tumour  of  the 
tongue  than  of  the  floor  of  the  mouth,  but  on  account  of  its  position  it  may 


Fig.  751.— Ranula:  Intnxluction  uf  St^tou. 
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conveuientij  be  considered  ht-re.  [t  lies  either  in  the  middle  line  or  laterally, 
and  forms  a  swelling  of  varyirio;  sizt',  which  pmjectR  into  the  mouth  beneatli 
the  tongue,  and  miiy  also  appear  in  tlie  neck  below  the  jaw.  A  specimen, 
remarkable  for  its  siae,  is  preserved  in  the  Museum  of  rniversity  Oollege.  It 
was  removed  by  <  Jray,  of  Botnbay,  from  a  negrro,  aged  thirty-five  ;  it  is  aa  large 
as  a  medium-Rizcd  cocnu-nut  and  contained  forty  ounces  of  pultaceous 
material.  The  cysts  which  occupy  the  middle  line  between  the  ^eniohyo- 
glossi  muscles  prol»ably  arise  by  a  dilatation  of  an  unohl iterated  portion  uf  the 
tbjreo-glossal  duct  (see  Vol.  I.,  p.  1014)*  This  explanation  will  hardly 
account  for  tliosc  which  are  not  median,  and  it  is  possible,  jts  Barker  snjrgcats. 
that  these  are  dne  to  iiirlusion  of  I'pihlast  alontr  the  lines  where  the  lateral 
prL>ce.sses,  from  which  the  tongue  derelops,  join  the  middle  ont*.  The 
structure  of  dermoids  has  been  considered  in  VoK  !.♦  p.  1(»1S.  The  treat- 
ment consists  io  removinsif  the  cyst  Irom  the  mouth,  or  if  this  be  itn possible, 
throup^h  an  external  incision  in  the  middle  Hoc  between  the  chin  and  the 
liVitid  bone.  The  operation  is  trf>ublesome,  and  may  he  accompanied  by 
free  blixdiiiiLr. 

.H.  Bursal  Cyit* — This  is  l>elieved  to  arise  from  enlargement  of  the  barw 
above  the  byoid  booe  between  the  genio-byoidei  and  the  i^^enio^byo-gloesi,  U 
prc»ject8  nsually  more  distinctly  in  the  neck  than  into  the  mouth,  and  thus 
forms  a  large  tumour,  soft  or  elastic,  and  semi-fiuctuating,  o«^npying.  perbapa» 
rdl  the  sjiace  between  the  symphysis  and  the  hyuid  bone.  It  may  attain  the 
size  of  au  orange.  The  tumour  is  best  treated  by  making  a  free  inirisicm 
into  it,  from  the  mouth  if  possible,  and  wiping  oat  the  cavity  with  ehbride 
of  iinc  (gr,  40  to  53.  of  water),  after  which  a  drainage-tube  may  be  inserted. 
If  the  tumour  ia  more  superHcial  externally  the  same  treatment  may  be  carried 
out  from  the  outside.  It  is  not  possible  in  most  cases  to  dissect  the  cyst  oaf* 
as  its  wall  in  tbiti  and  its  connexions  deep  and  importaoL 

SaliTary  Calculi  are  occasionally  met  with  in  connexion  with  the  sab- 
lini^'ual,  submaxillary,  and  parotid  glands.  They  consist  chiefly  of  phosphate 
and  <*arbonate  of  lime  mixed  with  auimal  matter.  They  are  most  eommun  i& 
tlie  submaxillary  gland,  and  will  theu  be  foun<l  to  be  situated  in  the 
Whartcjjiian  <Uict,  or  very  rarely  in  the  substance  of  the  gland  itself.  Krom 
this  situation  I  have  two  or  three  times  removed  them.  Wherever  oi^cnrring, 
they  obstruct  the  duct  and  produce  retention  of  Siiliva  in  it.  Hence*  when 
the  salivary  glands  l>ecome  actively  secreting,  as  at  meal-times,  the  calcuUis, 
by  preventing  the  enc^ipe  uf  the  salivary  fluid,  causes  distension  of  the  gland* 
with  pain  and  tenderness,  renderiug  mastication  dirtieult.  Suppuration  <iccn- 
sionally  takes  place  round  the  cuilculus,  and  if  it  l>e  in  the  submaxillary  gland 
the  pus  may  burrow  downwards  and  point  in  the  neck  near  the  great  coniu  of 
the  hyoid  bone*     This,  however,  is  very  rare. 

The  Ti'tatmmi  is  simple.  It  consists  in  dividing  the  mucous  membrMiQ 
f«ver  the  calculus  and  tlieu  evtraeting  the  latUT  with  forceps.  The  lai^^esl 
whicli  I  have  removed  was  of  the  size  of  a  small  damson-stone ;  it  iraa 
in  \Vhartoti*s  duct* 


DJ8£ii8£B    OF    TH£     PAINTS.    tTTCrX^A,    AND    TOM8IL8, 

Haro  Palatk. — Tlie  hard  palate  is  liable  iu  merasts^  usually  the  result  of 
ayphilis,  but  oocjisionally  arising  from  a  sabperiosteal  abscess,  starting  from  a 
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diseased  tooth.  These  conditions  have  already  been  described  in  the  chapter 
on  Diseases  of  the  Jaws.  Epithelioma  is  far  from  common.  Enrhondroma, 
Fibroma,  and  various  forms  of  Sarcoma,  have  also  been  met  with  in  this  region. 
Soi-T  Palate. — The  most  common  disease  of  the  soft  palate  is  syphilitic 
ulceration  (Vol.  I.,  p.  1153).  Tuberculous  idceration  is  much  less  conmion 
and  is  generally  met  with  in  children.  It  usually  commences  at  the  free  edge 
of  the  bladder  and  gradually  spreads  with  the  production  of  an  extensive 
ulcer,  having  a  pale,  feebly  granulating  surface,  and  a  sharply  defined  margin. 
Considerable  destruction  of  the  soft  palate  may  result.  The  treatment  is 
unsatisfactory.  Jiactic  acid  has  in  some  cases  been  used  with  success  ;  it  is 
painted  over  the  ulcerated  surface  in  a  solution  the  strength  of  which  may  be 
gradually  increased  from  20  to  80  per  cent. 

Tumours  of  the  soft  palate  are  occasionally  met  with,  and  their  nature  has 
been  specially  studied  by  Stephen  Paget,  who  has  collected  and  analysed  the 
records  of  a  considerable  number  of  such  cases.  Dermoid  cysts  have  been  met 
with  in  this  region.  They  are  always  situated  in  the  middle  line,  and  are 
supposed  to  be  formed  by  inclusion  of  the  epithelial  layer  during  development. 
Simple  mucous  cysts  are  very  rare.  Polypoid  and  warty  growths  are  not  very 
uncommon.  Adejwmata  form  the  largest  class  of  tumours  met  with  in  this 
situation.  They  vary  somewhat  in  structure,  some  closely  resembling  the 
adeno-fibroma  of  the  breast,  and  others  being  composed  of  embryonic  or 
myxomatous  tissue  surrounding  groups  of  epithelial  cells,  sometimes  forming 
distinct  cell-nests.  They  are,  however,  always  simple,  and  usually  distinctly 
encapsnled,  so  that  they  can  readily  be  shelled  out  after  the  mucous  membrane 
covering  them  has  been  divided.  They  are  of  slow  growth,  and  usually 
painless  ;  they  are  round  or  oval  in  form,  smooth  on  the  surface  and  firm  in 
consistence.  They  are  most  common  about  middle  life.  In  a  case  under  the 
care  of  C.  Heath  the  tumour,  which  was  easily  shelled  out,  measured  one  inch 
and  a  half  in  diameter.  Sarcomata  are  rare,  and  are  usually  round  or  spindle- 
celled.     Squamous  carcinoma  is  also  rare.     It  presents  nothing  peculiar. 

Uvula. — Elongation  of  the  Uvula. — The  uvula  occasionally  becomes 
elongated  and  hangs  down  into  the  pharynx,  so  as  to  touch  the  epiglottis 
and  sensitive  raucous  membrane  in  its  neighbourhood,  giving  rise  to  great 
irritiition  of  the  fauces,  or  to  a  tickling  or  spasmodic  cough,  which  can  be 
cured  only  by  removing  the  pendulous  body.  This  little  operation  may  be 
readily  done  after  the  aj)plication  of  cocaine  by  seizing  the  end  of  the  uvula 
with  a  pair  of  j)olypus-forceps,  and  snipping  it  across  near  the  root  with  a 
long  pair  of  scissors.  Swallowing  is  less  painful  after  the  operation  if  the 
uvula  be  cut  in  a  slanting  direction,  so  that  the  raw  surface  looks  backwards. 
It  is  better  not  to  remove  the  whole  of  the  uvula.  If  this  be  done,  throat 
irritation  is  apt  to  continue.  I  have  been  most  satisfied  with  the  result  of 
those  cases  in  which  a  stump  from  a  quarter  to  a  third  of  an  inch  in  length 
has  been  left.  The  soreness  of  the  throat  after  the  operation  may  be  relieved 
by  sucking  ice,  or  a  marsh -mallow  lozenge. 

T0XSIL.S. — Tonsillitis  or  Qninsy. — The  tonsils  are  not  unfrequently 
acutely  inflamed.  They  then  become  swollen  and  red,  with  much  pain  in 
the  side  of  the  neck  and  ear,  increased  by  any  attempt  at  swallowing  ;  there 
is  usually  a  profuse  secretion  of  saliva,  and  a  good  deal  of  swelling  under  the 
angles  of  the  jaw  ;  the  tongue  is  coated  with  thick  pasty  mucus,  and  the  voice 
is  thick  and  nasal.    The  disease  comes  on  suddenly,  often  accompanied  by 
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high  fever,  chills,  and  oecasioDally  even  delirium.  The  tliennaraeter  fr<s 
quently  rises  to  105%  or  even  higher.  In  some  case.s,  a  trace  of  albumen  may 
Iks  found  in  the  urine.  Toii&illitis  its  oA^n  tiuused  by  exposure  ti>  impure  air, 
such  as  results  from  the  escape  of  sewer-gas  into  a  house*  and  It  ts  not 
uncommon  amougst  tlie  residents  in  hospitals.  It  occasionally  precedea  an 
attack  of  acute  rheumatism,  buD  the  connexion  between  the  two  diseases  ja 
not  clear.  It  may  Ix*  mistaken  for  diphtheria^  scarlet  fever,  or  erysijielas  of 
the  fauces.  From  diphtheria  it  is  distiuguiahed  by  the  absence  of  exudation* 
The  mucous  secretion  from  the  tonsil  may  somewhat  resemble  diphtheritic 
exudation4  but  it  is  distinguished  by  its  want  of  adhereuce,  as  it  is  easily 
removed  with  a  caniers*hair  pencil.  Fi^m  scarlet  fever,  tonsilliLis  is  distin- 
guished by  the  absence  of  the  red  tongne,  and  by  the  redness  of  the  throat 
being  purple  in  tint,  and  [imited  to  the  ton^^ils  and  their  immediate  neigh- 
bourliood,  and  later  on  by  the  absence  of  rash.  From  erysipelas  of  the  ikaoet 
it  is  more  difficult  to  distinguish,  but  it  will  usually  be  found  that  the  rodne» 
is  darker  in  tint  and  let*s  diffused  than  in  erysipelas,  and  tliere  is  less  oedema  tons 
sw*elliiig,  and  no  tendency  U>  the  supervention  of  dyspnoea  from  nxlcma 
glottidis.     There  is  al^o  less  glatiduhir  enlargement  at  the  angle  of  the  jaw. 

The  Trmtment  should  always  be  commenced  by  a  good  purge  ;  a  calomel 
and  colocynth  pill  will  be  found  most  efficacious  if  it  can  be  ttiken.  OuRiacnm 
in  loxenges,  or  otherwise,  is  said  sometimes  to  cut  the  disease  short  if  adminis' 
tered  at  the  very  l)eginning.  Salicylate  of  sodium  in  15  or  20  grain  dosee 
every  three  or  four  lu>nrs  is  often  most  useful.  Hot  fomentations  must  be 
continuously  applied,  and  the  inhalation  of  the  steam  from  a  pint  of  boiling 
water,  to  whicli  hiis  been  added  a  tcaspijonful  of  creasote,  carbolic  acid,  or 
compound  tincture  of  benzoin,  will  often  give  much  comfort  by  lessening  the 
fcE'.or  of  the  breath.  The  patient  must  be  well  guppc^rte<i  by  gofid  l>eef  tea 
and  other  liquid  food.  The  difficulty  in  swallowing  may  be  overcome  by 
painting  or  spraying  the  throat  with  cocaine,  Mueli  relief  may  often  be 
given  by  scarifying  the  tonsils  with  a  probe-pointed  bistoury  ;  and,  if  aliscesis 
form,  it  should  be  oj:>ened  early  with  a  sharp- pom  ted  bistoury  sheathed  U> 
within  half  an  inch  of  its  point  by  wnippiug  strapping  round  it. 

Ckronic  Enlargement  of  the  Tonails  mN-urs  in  two  distinct  forms. 
In  one,  the  enlargement  occurs  in  otherwise  healthy  children  in  consequence 
of  rr/miM  atUukH  of  inflammation^  and  more  especially  of  diphthrri«i,  scj^rlet 
fever,  und  measlei*,  Iji  the  second  form,  it  is  due  to  a  truf^  ht/pfrtr(tp/if/  of  the 
normal  stnictures  of  the  t^msil.  The  lymphatic  follicles  are  enlarged  and 
increased  in  number,  and  the  connective  tiasu*.*  between  them  is  more 
abutulant  and  dense  than  natural.  The  crypts  are  dei'penetl  and  are  tilled 
with  an  abundant  mucous  secretion,  sometimes  of  cheesy  consistence,  and 
standing  out  fmm  the  mouth  of  the  crypt  in  the  form  of  white  spots.  In  rare 
cas«  rons  concretions  may  be  found  in  the  dilated  cryptsi,     Thia  form 

of  H  nt  may   \m  rrnnplicated   by  the  effecLn  of   re|»ealeti  attacka  of 

inflammatiuu. 

When  the  tonsils  urt*  clirofiically  enlarged,  the  condition  is  obvioii^i  on 
opening  the  month  and  depri^g^ing  the  tongne  so  as  to  expose  the  fauces*  fairly, 
and  cannot  be  mintaken  for  any  other  morbid  state.  The  cfindition  it 
frefjuently  asaociated  witii  the  pi^senoe  of  a<lenoid  vegetntionn  in  the  tiMo* 
pharynx  (set-  p.  7o*»K 

In  Hmmif  infiammat&ry  t*fitarffemmi  the  tonsits  are  red,  ccngestetl,  and  veiy 
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liable,  under  the  inflaence  of  slight  causes,  to  violent  attacks  of  acute  inflam- 
mation with  ulceration  or  abscess. 

In  chronic  hypertrophy  the  tonsil  presents  different  characters  ;  it  is  large, 
rather  pale,  hard,  smooth,  and  semi-elastia  This  disease  often  occurs  in 
children  and  young  persons  who  have  a  general  tendency  to  strumous  aflTec- 
tions  of  the  raucous  membranes.  Most  commonly  it  develops  without  any 
assignable  cause,  usually  commencing  at  five  or  six  years  of  age,  and  gradually 
increasing  up  to  puberty,  a  period  during  which  the  functional  activity  of 
these  glands  is  greatest,  and  they  are  most  exposed  to  irritation  from  zymotic 
diseases,  especially  scarlatina  and  measles.  When  once  the  tonsils  have 
enlarged,  they  become  a  source  of  great  inconvenience  and  even  of  serious 
derangement  of  health.  The  child  is  liable  to  attacks  of  inflammation  of  the 
throat,  the  tonsils  then  becoming  congested,  greatly  swollen,  and  readily 
running  into  ulceration  or  suppuration.  In  consequence  of  these  repeated 
attacks  of  inflammation,  the  enlargement  of  the  tonsils  increases,  they  become 
indurated,  rugged-looking,  and  nodulated,  projecting  far  forwards  into  the 
fauces,  and  sometimes  even  touching  each  other  below  the  uvula.  Respira- 
tion, articulation,  and  deglutition  arc  now  seriously  interfered  with.  The 
mucous  membranes  of  the  nose  and  eyes  are  often  chronically  congested,  and 
there  is  an  increased  secretion,  from  the  back  of  the  throat  and  nose,  of 
tenacious,  unhealthy,  or  fetid  mucus,  the  swallowing  of  which  is  deleterious. 
The  child  cannot  sleep  without  snoring,  and  is  apt  to  start  up  with  a  feeling 
of  suff'ocation  ;  the  voice  becomes  thick  and  husky ;  the  sense  of  hearing  is 
blunted  ;  and,  partly  from  the  incipient  deafness,  partly  from  the  difficulty 
of  breathing  causing  the  child  to  keep  its  mouth  half  open,  the  countenance 
assumes  a  peculiar  vacant,  semi-idiotic  expression,  which  is  very  characteristic 
in  advanced  cases.  The  most  serious  effect  is  the  impediment  to  inspiration, 
which  in  the  more  chronic  and  severe  cases  will  prevent  the  full  inflation  of 
the  lungs,  and  thus  occasion  a  permanent  contraction  of  the  chest,  imperfect 
aeration  of  the  blood,  and  an  interference  with  general  nutrition. 

The  TreatTnent  of  chronic  enlargement  of  the  tonsils  will  vary  according  to 
the  age  of  the  child,  and  the  degree  and  kind  of  the  hypertrophy.  In  the 
earlier  and  slighter  forms  of  the  disease,  the  enlargement  of  the  tonsils  may 
gradually  sul>side  as  the  child  grows  older  and  stronger ;  and  it  is  well  not  to 
be  in  too  great  a  hurry  to  excise  the  tonsils  in  young  children,  but  rather  to 
adopt  a  course  of  constitutional  treatment  with  the  view  of  improving  the 
general  health.  The  internal  use  of  iron,  and  the  local  application  of  the 
tincture  of  iodine,  or  of  burnt  alum,  are  occasionally  serviceable.  In  the 
majority  of  instances,  however,  the  enlargement  will  not  be  influenced  by  such 
means,  and  it  becomes  necessary  to  remove  the  tonsil.  This  may  be  best  done 
by  the  ordinary  tonsil  guillotine  (Fig.  752).  In  adults  the  throat  should  first 
be  painted  with  a  20  per  cent,  solution  of  cocaine,  but  in  children  who  are 
more  frightened  than  hurt,  this  will  rarely  be  of  any  service.  The  tonsil  is 
made  prominent  by  pressing  with  the  finger  behind  the  angle  of  the  jaw,  and 
the  ring  of  the  instrument,  which  should  be  adapted  to  the  size  of  the  tonsil, 
being  passed  over  it  and  pressed  strongly  towards  its  base,  the  cutting  blade 
is  pushed  forwards,  and  thus  the  projecting  part  of  the  growth  is  removed. 
In  some  cases  difficulty  is  experienced  in  bringing  the  tonsil  fairly  into  the 
ring  of  the  instrument ;  this  may  be  obviated  by  drawing  it  through  with  a 
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Tulscllum,  and  indeed,  in  some  guillotines  a  hoojc  is  attached,  which  dravg , 
fonviirds  the  tonsil  before  it  is  sliced  off.  In  operatiiit(  on  a  child«  thQl 
patient  should  be  held  on  the  kueea  of  an  assistant,  who  controls  the  legs  withj 
his  own^  steadies  the  head  and  pi^sses  the  left  tonsil  inwards  whiht  the  snr^ 
geou  is  removing  it.  Jt  is  quicker  and  easier  to  nse  a  separate  guillotine  for^ 
each  tonsil.  8honld  a  guillotine  not  be  at  hand,  the  tonsil  may  be  removed 
by  aeizing  it  with  a  viilselkim,  drawin«T  it  inwards,  and  then  taking  off  a  slicae 
with  a  probe- j^Kiin ted  bistoury,  tht  base  of  the  blade  of  wliich  should  be 
wrapped  round  with  a  piece  of  plaster,  to  prevent  its  woiindiog  the  tongue. 
In  excising  the  tonsil  in  this  way,  care  must  1^  tiiken  to  cut  from  below 
upwards  and  inwards  t^wank  the  mesial  line,  and  on  no  account  to  turn  th« 
edge  uf  the  knife  outwards,  lost  serious  bleeding  occur.  In  some  cases  the 
tonsil,  altliough  conHiderabiy  i^tilarged,  projects  little  into  the  fauces,  and  is , 
thus  ditticult  to  remove  with  the  guillotine  or  bistoury.  Under  these  circam<'> 
stances  Bilton  Pollard  has  shown  tbat  enucleation  may  bo  practised;  thai 
mucous  membrane  is  torn  through  with  the  fiuger*uail  betwt-en  the  tonail  and 
the  posterior  pillar  of  the  fauces,  and  then  the  tonsil  itself  is  peeled  off  tht 
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wall  of  the  pharynx.  For  three  days  after  the  operation  the  food  shoald  be 
mil  and  not  too  hot. 

The  hffiraorrhage  that  follows  excision  of  the  tonsil  is  usually  very  trifli&f, 
but  it  has  been  known  to  prove  fatal.  In  the  event  of  severe  bleeding"  pmnut 
should  at  onoe  be  applied  by  one  finger  in  the  mouth  and  another  externaliy 
below  the  angle  of  the  jaw.  This  la  often  the  only  treatment  required,  bot  if 
on  removing  the  preBsure  the  haemoiThagc  continues  and  is  seen  by  the  aid  of  a 
good  light  to  proceed  from  a  definite  spot,  an  attempt  must  be  made  to  aetsr 
this  in  forcipresaure  forceps  and  apply  a  ligature,  if  there  lie  only  free  fH)ziiig 
which  pressure  fails  to  arrest,  styptics  may  be  tried.  A  small  pledgt^t  of  lioft 
soaked  in  the  strong  solution  of  perchloride  of  iron  may  be  finnly  pressed  on 
the  bleeding  surface,  or  a  st\i3tic  fiaste  Recommended  by  Mark  Hovcll  may  be 
used  (gallic  acid,  one  part ;  tannic  acid,  three  parts  ;  sutticient  water  to  form 
a  stiff  paiite  I.    In  desijcrate  caaes  in  which  all  other  means  have  U  qjt 

of  the  external  carotid  artery  is  a  last  rt^sourte*     There  i«  no  ix^a^  jieoe 

the  patient  to  the  additional  risks  of  ligaturing  the  common  tnmk»  for  the 
h®morrhagc  occurs  from  tonsillar  brandies  and  probably  nc\*cr  from  tlie 
intenial  carotid. 

Mali^ant  Tumonrs  of  the  Tonsil. — S<{uamou6  carcinoma,  lymplMK 
iarcuma,  and  nnmtl-r<.«ll(.'d  sarcoma  are  the  malignant  growths  moat  coaunooihr 
met  with  in  the  tonsil  and  ita  immediate  neighbourho(kd.     BqnamoiLa  €!ar* 
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cinoma  rarely  commences  in  the  tonsil  itself,  but  much  more  commonly 
extends  to  it  from  the  root  of  the  tongue  or  the  pillars  of  the  fauces.  The 
tumour  ulcerates  early  and  deeply,  and  presents  the  hai*d  base,  foul  surface,  and 
everted  edges  observed  in  ulcerating  epithelioma  elsewhere.  It  early  affects 
the  glands.  Lymphadenoma  may  affect  the  tonsil  in  common  with  other 
parts  in  which  lymphoid  tissue  is  abundant  In  cases  of  general  lympha- 
denoma  the  enlargement  of  the  tonsils  may  be  associated  with  hypertrophy  of 
the  lymphoid  tissue  at  the  back  of  the  tongue,  and  on  the  posterior  wall  of 
the  pharynx. 

Lympho-sarcoma  (Vol.  I.,  p.  1088)  and  ordinary  small  ronnd-celled 
sarcoma  are  the  most  common  forms  of  malignant  disease  affecting  the  tonsil. 
The  lympho-sarcoma  forms  a  soft,  sometimes  semi-fluctuating  tumour,  rounded 
in  form,  often  smoothly  covered  by  tensely  stretched  mucous  membrane,  and 
projecting  beyond  the  middle  line  of  the  pharynx,  interfering  more  or  less  with 
deglutition  and  respiration.  In  most  cases  the  growth  speedily  implicates  the 
lymphatic  glands  along  the  anterior  border  of  the  sterno-mastoid.  These 
tumours  may  be  loosely  encapsuled,  so  that  they  can  be  shelled  out  easily 
with  the  finger  after  the  mucous  membrane  covering  them  has  been  divided. 
Round-celled  sarcoma  infiltrates  the  neighbouring  parts  more  widely,  and 
shows  the  same  general  malignancy.  If  these  growths  are  left  without  opera- 
tion, swallowing  becomes  more  and  more  difficult,  respiration  is  impeded, 
ulceration  and  hsemorrhage  may  take  place,  and  the  patient  dies  in  most  cases 
from  the  effects  of  the  local  disease,  but  sometimes  from  secondary  visceral 
growths. 

If  the  disease  is  far  advanced  and  widely  infiltrating  surrounding  parts, 
nothing  can  be  done  by  operative  means  for  the  relief  of  the  patient.  In  one 
case  of  a  malignant  tumour  of  the  tonsil,  however,  I  obtained  some  temporary 
advantage  by  removing  portions  of  the  soft  projecting  very  vascular  growth 
by  means  of  the  ecraseur.  When  the  tumour  is  stretching  the  mucous  mem- 
brane over  it  without  apparently  implicating  it,  and  when  the  whole  mass  seems 
movable  in  the  side  of  the  pharynx,  it  is  probable  that  the  tumour  is  a 
lymphadenoma  or  lympho-sarcoma,  and  it  may  then  in  many  cases  easily  be 
removed  from  the  mouth.  The  patient  must  be  well  gagged,  the  mucous 
membrane  divided  with  a  Paquelin's  cautery-knife,  and  the  mass  enucleated 
with  the  finger.  It  is  surprising  with  what  ease  and  with  how  little  hsBmor- 
rhage  tumours  of  this  kind,  even  when  of  considerable  size,  may  be  removed. 
Four  cases  have  been  treated  in  this  way  in  University  College  Hospital.  All 
recovered  and  were  greatly  relieved  locally,  but  in  all  speedy  recurrence  took 
place  in  the  glands  of  the  neck.  In  one  of  Barker's  cases,  the  glands  were 
removed,  and  the  patient  was  in  good  health  a  year  afterwards. 

If  the  tumour  is  too  deeply  attached  to  be  shelled  out  in  this  way,  it  may 
be  brought  more  fully  into  view  by  dividing  the  cheek  as  in  the  buccal  opera- 
tion for  removal  of  the  tongue,  but  this  rarely  gives  enough  room.  It  has 
thei:efore  been  attempted  in  several  cases  to  expose  the  tonsil  by  incisions  in 
the  side  of  the  neck.  Cheever  accomplished  this  by  one  incision  along  the 
anterior  edge  of  the  sterno-mastoid,  and  another  joining  it  and  passing  along 
the  lower  border  of  the  jaw.  This  method  has  been  adopted  by  Golding-Bird 
and  Chavasse,  who  made  the  second  incision  into  the  angle  of  the  mouth 
instead  of  along  the  jaw,  and  by  Haslam,  Homans  of  Boston,  and  Raymond 
Johnson,  who  employed  a  single  incision  along  the  anterior  border  of  the 
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sterDO-mftatoid  from  the  ear  to  the  hjoid  botie.     Foul  is  and  Czenir  reoom^ 
mended  a  more  extensive  incision,  comraencinor  at  the  an^le  of  the  month  nnd 
passing  dow^nwards  to  the  angle  of  the  jaw  and  beyond  it  towards  the  tip  of  tbe  ' 
p^at  comu  of  the  hyoid  bone.     By  sawing  the  jaw  in  this  line  and  pulling  the 
parts  widely  asunder  the  tonsil  is  bronofht  very  clearly  into  view.     Mikulicz 
went  a  step  further,  and  took  away  a  portion  of  the  asceudin^  ramus  of  the 
jaw  without  opening  the  raoutlu     The  details  of  these  opemtions  must  netrs- 
aarily  vary  with  the  seat  of  the  tumour  and  the  extent  of  the  iraplie^lion  of  the 
8oft  parts.     In  order  to  avoid  hfemorrharre,  the  cuttiug  in  the  deeper  parta  is 
beat  done  with  Paquelin's  knife,  and  with  the  same  uljject  tbe  external  carotid 
has  been  tied  in  at  least  two  cases  as  a  preliminary  step  in  the  operation.     The 
results  have  not  so  far  been  vary  satisfactory*     Bntlin,  who  has  roUef^ted  ^li 
cases  of  removal  of  malignant  tnmoui's  of  the  tyonsil.  states  that  although  only] 
three  died  directly  from  the  operation,  recurrence  had  speedily  taken  place  in] 
the  great  majority  of  the  survivors,  only  three  being  known  to  be  alive  and  I 
well  at  periods  of  four,  twelve,  and  twenty-four  months  respetrti vely  aft^r  the! 
operation.     To  Butlin's  list  may  ije  added  at  leai^t  four  eases  in  which  so) 
recuiTence  t4K>k  place  after  many  months.     Local  relief  hius,  however*  followed 
many  of  the  operations,  and  doubtleaa,  alao,  in  roost,  life  was  prolonged,    Tb* 
operation  is  evidently  justifiable  in  well  select*^  cases,  and  should  be  done 
soon  as  the  nature  of  the  disease  is  recotj^uised. 


DXSHASSB    OF    THX    PHABTNZ. 

Catarrhal  Pharyngitis.— The  arufp  form,  or  the  ordinary  sore  thr 
Itimiliar  to  every  inhaViitant  nf  our  damp  aud  cold  climate  to  need  an 
description.     Avoidance  of  cold,  warm  external  applicfttions  Hud  - 
throat  by  means  of   an  iuhaler,  usually  so<:«n   elfect  a  cure,  Wn 
hastened  at  the  end  by  an  alum  or  port-wine  gargle,      Chronic  mtarrA 
pharynffitis  or  **  relaxed  throat  "  is  characterised  l>y  some  redness  and  mreUinf  J 
of  the  mucous  membrane,  o tie n  aecompanit*d  by  elongation  of  the  uvnla.     Tht| 
veius  of  the  mucous  menjbrnne  are  often  enlarged  and  visible,  and  th- 
slightly  increased  in  size.    There  is  an  excess  of  secretion,  usually  tl 
tenacious  in  character.     It  may  follow  repeated  attacks  of  acute  catarrh,  bol 
is  mnch  more  commonly  associated  with*dys|wpsia  caused  by  the  exccflsiv 
use  of  alcohol,  tea,  or  t^Vbacco,     It  is  aggravated  by  cold  and  damp  weatberJ 
and  greatly  relieved  by  warmth  and  dryness.      The    ^  -^^  are  uanalljf 

Worse  in  the  morning,  and  consist  in  dryness  and  unea^  us  as  if  fVcm 

the  pi-esence  of  a  foreign  IkxIv,  with  a  constant  desire  to  clear  the  throiil  h| 
coughing  or  to  moisten  it   by  drinking.      The   irmtmmt  consista  fimt  ill 
avoiding  the  causes  aijovo  mentioned.     If  there  is  any  tendency  t^  const i| 
tion,  saliDc  purgatives  may  be  given*     Pepper,  mustard,  curry,  Ac.,  thon 
be  forbidden.     Locally,  antriugent  irargles,  chluride  of  ammonium  loxengci^^ 
and   sprays  of  bicarbonate  of  sodium,  cblc»ride  uf  ammonium  or  atam^  or 
insufllationa  of  pdv,  ctitechu  pallid,   will  lie   found  moat   usefuL     ThaiiK 
of  uir  to  a  warm  dry  climate  will  nsuuMv  KUccetHl  when  other  means 
fait*d. 

Follicular  nr  GraniLlar  Pharyngitia  is  an  cxaggernttoQ  of  iha 
ceding  condition  cban\cterifi4*d  by  markt^l  eidargement  of  the  mQcoQi  ft* 
of  the  pharynx.      The  chronic  catarrh  usually  extends  into  the  pott-n 
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region  and  to  the  mucous  membrane  at  the  opening  of  the  glottis.  The 
causes  are  various,  amongst  the  most  common  being  abuse  of  alcohol  and 
tobacco,  but  chronic  dyspepsia  from  other  causes  may  predispose  to  it.  Exces- 
sive use  of  the  voice  is  also  a  frequent  cause.  The  condition  is  common  in 
scrofulous  subjects.  The  symptoms  are  those  of  ordinary  catarrhal  pharyngitis, 
increased  in  severity  and  accompanied  by  hoarseness  or  loss  of  voice,  and 
frequently  by  some  deafness  from  obstruction  of  the  Eustachian  tubes,  and 
occasionally  by  loss  of  smell.  On  examination  the  enlarged  follicles  are  seen 
forming  rounded  or  oval  eminences  dotted  over  the  mucous  membrane,  some- 
times coalescing  and  forming  larger  elevations  or  ridges.  Small  tortuous 
dilated  veins  are  very  commonly  present.  Most  commonly  there  is  little  or 
no  excess  of  secretion,  the  throat  being  more  or  less  dry  and  glazed,  often  with 
crosts  of  dried  mucus  upon  it,  especially  visible  on  turning  the  velum  upward. 
In  another  variety  of  the  disease,  described  as  the  exudative  form,  there  is  a 
thick,  opaque,  tenacious  secretion  which  hangs  about  the  orifices  of  the  follicles 
at  the  back  of  the  pharynx.  The  treatment  is  often  very  unsatisfactory.  The 
avoidance  of  all  sources  of  irritation,  of  alcoholic  excess,  and  of  over-use  of  the 
voice  is  essential.  The  digestion  must  be  attended  to  and  the  bowels  kept 
regularly  open.  Locally  the  throat  may  be  sprayed  with  astringent  lotions, 
such  as  alum  or  tannic  iicid,  or  may  be  painted  with  glycerine  of  tannin,  care 
being  taken  to  pass  the  brush  up  behind  the  soft  palate.  When  there  is  an 
accumulation  of  viscid  mucus  or  dry  crusts  in  the  pharynx,  sprays  through  the 
anterior  nares,  and  behind  the  palate,  give  great  relief.  The  patient  should 
learn  to  do  this  himself.  If  the  throat  is  dry,  chloride  of  ammonium  lozenges 
give  much  relief.  The  application  of  solid  nitrate  of  silver  to  the  enlarged 
follicles  is  sometimes  of  use,  and  in  extreme  cases  they  have  been  destroyed  by 
the  application  of  powerful  chemical  caustics  or  by  the  galvanic  cautery,  not 
merely  rubbed  over,  but  pushed  into  each  separate  follicle.  Cocaine  should  be 
applied  first,  and  a  little  (gr.  ^  to  i)  of  morphia  in  powder  with  starch  blown 
over  the  part  afterwards.  If  these  severe  measures  are  adopted  only  a  few 
follicles  must  be  treated  at  a  time,  otherwise  dangerous  inflammatory  swelling 
may  result. 

Adenoid  VagetatioiiB. — A  condition  was  first  fully  described  by  Meyer  of 
Copenhagen  under  the  name  of  "  follicular  hypertrophy,"  which  is  characterised 
by  a  general  overgrowth  of  the  lymphoid  follicles  situated  about  the  posterior 
nares  and  the  upper  part  of  the  pharynx.  The  condition  is  extremely 
common  in  children  aud  young  adults,  and  is  especially  frequent  among  the 
inhabitants  of  cold  damp  climates.  It  is  favoured  by  any  conditions  which 
tend  to  cause  a  chronically  inflamed  and  relaxed  state  of  the  throat,  and  thus 
it  is  common  in  strumous  subjects  and  often  appears  to  result  from  measles 
or  scarlet  fever.  In  all  cases  the  lymphoid  tissue  which  is  solely  or  chiefly 
affected  is  that  whic  h  stretches  across  the  posterior  wall  of  the  pharynx  on  a 
level  with  the  orifices  of  the  Eustachian  tubes.  This  becomes  transformed 
into  a  soft  spongy  cushion,  or  even  into  a  mass  of  polypoid  vegetations  which 
may  completely  block  the  posterior  nares.  The  condition  can  be  recognized 
by  posterior  rhinoscopy  (p.  587),  or  more  readily  by  passing  the  index  finger 
above  the  soft  palate.  The  symptoms  are  for  the  most  part  the  result  of 
obstruction  to  nasal  respiration,  and  are  thus  identical  with  those  produced  by 
chronic  enlargement  of  the  tonsils  (p.  705).  The  two  conditions  are  indeed 
frequently  associated,  and  in  any  case  of  enlarged  tonsils  in  which  the  signs 
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of  DOfial  obstruction  are  pronoanced,  the  presence  of  adenoids  should 
suspected.  Deafness  is  very  comnifmly  the  result  of  chronic  catarrh  of  thi 
Eustachian  tubes^  the  orifices  of  which  are  in  close  relation  with  th< 
diseased  area.  *SuppuTation  in  the  middle  ear  is  by  no  means  an  nncom 
mon  complication.  Lastly,  it  may  he  pointed  out  that  a  condition  ol 
follicular  hyi>ertr*jphy,  iiisntficient  to  cause  niisal  obstruction  and  possibl 
not  associated  with  deafness,  may  still  l>e  of  imi>ortance  as  a  source  ol 
unhealthy  absorption,  which  is  evidenced  by  obstinate  glandular  enlargemenl 
ia  the  neck. 

The  freatment  of  the  slighter  cases  should  consist  in  attention  to  tfa^j 
general  health  and  the  use  of  astriugeut  injections  into  the  nose.  Except  is; 
the  very  slightest  forms,  any  local  treatment  other  than  removal  of  the  adenoi 
vegetations  by  operation  is  genemlly  useless.  For  this  purpose  varions  kindi 
of  forceps,  cui*»i:ttes  and  ring-knives  have  been  invented.  LihTenberg's  forcepi 
are  largely  employed,  and  Oottstein's  curette  will  be  found  a  mtjst  effieieut: 
instrument.  The  opemtion  is  performe<l  as  follows  : — rhloroform  is  adminis 
tercd  in  amount  sufticient  just  to  produce  unconsciousness,  but  on  no  aoeottoil 
must  the  anaesthetic  Ije  pushed  to  deep  ioHensibility,  or  the  risk  of  blool 
entering  the  laryux  is  greatly  iucreased.  The  child  Ijeing  drawn  to  the  eod 
of  t!ie  table,  so  that  the  hea<i  hangs  slightly  over  it,  a  Mason's  gag  ia  injietted 
on  the  left  side,  the  Surgeon  standing  on  the  right. 

If  the  toni^ils  are  enlarged  these  ai-e  first  removed.    The  cnrt?tte  Lb  tbcilj 
pa&sed  ujj  behind  the  soft  palate  and  is  drawn  firmly  firora  above  downwinlt' 
over  the  pharynx  several   times,  so  ii&  to  scrape  the  vegetations   from  its. 
posterior  wall,     .\fter  the  bulk  of  the  growths  has  in  this  way  been  removed,] 
tlie  nail  of  the  index  finger  will  be  found  most  useful  in  detaching  the  smnllei 
fragraent-8,  esp^ecially  at  the  sides,  which  are  liable  to  escape.    The  bleeding  t 
often  very  profuse,  but  in  the  majority  of  cases  it  quickly  ceases.     The  blood 
is  prevented  from  entering  the  larynx  by  repeatedly  sponging  out  the  pliarynx« 
but  especially  by  keeping  the  head  slightly  dependent  and  turned  well  on  toj 
the  right  side  so  that  the  blood  collects  in  the  cheek.     If  the  bleeiling  is  un 
usually  free  the  pressure  of  a  sponge  will  almost  certainly  arrest  it,  and  it  hod  Terf  i 
rarely  bien  found  necessary  to  plug  the  posterior  nares.    After  tbo  opemtioiii 
the  child  should  he  kept  indooi«  for  two  or  threr^  days,  beyond  which  no  after 
treatment  is  necessary.     The  cure  is  usually  permanent  if  the  removal  of  ihd\ 
adenoid  vegetations  has  l)een  thorough. 

Erysipelatous  Phar3riigi1is  is  ocx^asionatly  met  with.  It  is  charade 
by  an  invasion  and  subsequent  coustitutifmal  disturbance,  like  that  of  eryaipdM^^ 
(Vol.  I.,  p.  U 15),  with  enlargement  of  the  glands  under  the  jaw.  The  mnoon 
membrane  is  of  a  brilliant  red  c(jlour,  and  considerably  swollen.  Tlierv  i§ 
great  pain  in  swallowing,  and  severe  or  fatal  dyspncea  may  follow  from  omWmi 
of  the  glottis.  The  prognofivs  in  these  cases  is  always  grave.  The  Irmtrnmi 
oonsists  in  the  external  application  of  heat,  the  local  application  of  a  atmnj' 
8^»lution  of  perchloride  of  iron  or  uitnite  of  silver,  and  steaming  the  throat 
The  strength  must  be  mniiitaiued  by  Irquid  food  and  stimulants.  Shnttli 
dyspntiea  f»ccur,  the  larynx  or  trachea  should  be  oj»encd  at  once. 

XHfFoBe  Cellulitis  of  the  Submucous  Tissue  ef  the  Fharyioe  or 
Pblegmonous  FhaiTngitis  is  a  \ety  nii'e  atfection,  aru^ing  ucoMioiiaDj 
from  injury,  but  in  other  cim?^  without  evident  cause.  It  commencet  witb 
redDeas,  swelling,  and  pain  in  swallowing,  but  the  serious  natmre  of  tbe  mm  li 
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soon  showD  by  the  great  elevation  of  temperature  and  severe  constitutional 
disturbance.  CEdema  of  the  glottis  sets  in  early.  The  disease  is  very  fatal. 
After  death  the  areolar  tissue  around  the  pharynx  and  larynx  will  be  found 
soaked  in  pus  and  sometimes  gangrenous.  The  treatment  is  very  unsatisfiEictory. 
Scarification  of  the  wall  of  the  pharynx  may  be  of  use  if  there  is  great 
(Edematous  swelling,  after  which  a  solution  of  perchloride  of  iron  (80  per 
cent)  may  be  painted  on.  Heat  and  moisture  must  be  applied  externally. 
Laryngotomy  or  tracheotomy  may  be  required  at  any  moment.  As  long  as  the 
patient  can  swallow,  fluid  nourishment  and  stimulants  must  be  freely 
administered. 

▲oute  Setropharyngeal  AbseaM  is  occasionally  met  with  in  young 
children,  usually  under  two  years  of  age.  The  suppuration  occurs  in  the 
loose  areolar  tissue  between  the  pharynx  and  the  prevertebral  muscles,  and  is 
independent  of  disease  of  the  cervical  vertebrae.  Bilton  Pollard,  who  has 
lately  called  especial  attention  to  this  affection  in  young  children,  refers  to 
the  observation  of  Edmund  Simon,  that  the  plexus  of  lymphatics  in  the 
retropharyngeal  tissue  terminates  in  two  lymphatic  glands  which  lie  one 
on  each  side  of  the  middle  line.  The  view  that  the  suppuration  commences 
in  these  glands  secondarily  to  some  unhealthy  condition  of  the  neighbouring 
mucous  surfaces  is  a  very  probable  one ;  and  is  supported,  as  Pollard  points 
out,  by  the  unilateral  position  of  the  pus  in  most  cases ;  whilst  the  age  at 
which  acute  retropharyngeal  abscess  is  common  harmonises  with  Simon's 
statement  that  the  glands  disappear  after  the  third  year.  The  symptoms  are 
fever  with  considerable  constitutional  disturbance,  interference  with  deglutition 
and  respiration,  alteration  in  the  voice,  and  glandular  enlargement  in  the 
neck.  On  examination  of  the  back  of  the  pharynx  with  the  index  finger  an 
elastic  or  actually  fluctuating  swelling  will  readily  be  detected. 

Treatment, — In  order  that  the  abscess  may  be  treated  aseptically,  Pollard 
recommends  that  it  be  opened  in  the  neck  at  the  posterior  border  of  thestemo- 
mastoid  in  the  manner  adopted  in  cases  of  chronic  retropharyngeal  abscess 
resulting  from  caries  of  the  vertebrse  (see  p.  50),  care  being  taken  that  a 
drainage  tube  is  introduced  well  into  the  cavity.  The  incision  should  be  an 
inch  in  length,  and  commence  at  a  point  on  the  posterior  border  of  the  stemo- 
mastoid  an  inch  below  the  mastoid  process.  The  objection  to  opening  the 
abscess  into  the  pharynx  is  not  nearly  so  great  as  in  cases  of  chronic  retro- 
pharyngeal abscess  due  to  spinal  disease,  and  if  the  symptoms  are  urgent  this 
should  be  done,  unless  the  means  for  carrying  out  the  other  operation  are  at 
hand.  A  free  vertical  opening  should  be  made  with  a  sharp-pointed  bistoury 
properly  protected.     Trgent  dyspnoea  is  an  indication  for  tracheotomy. 

Syphilitic  AffectLons  of  the  Pharynx  have  already  been  described  (Vol.  I., 
p.  1158).  The  consequences  of  extensive  syphilitic  ulceration  may,  however, 
be  alluded  to  here,  as  they  occasionally  call  for  surgical  interference.  As  the 
ulcers  heal  the  pharynx  may  contract  so  that  deglutition  becomes  difficult, 
fluids  only  being  able  to  pass.  In  such  cases  some  relief  may  occasionally  be 
given  by  careful  division  of  some  of  the  tight  cicatricial  bands  which  narrow 
the  fauces,  followed  by  the  passage  of  bougies.  Sometimes  the  soft  palate 
becomes  adherent  to  the  posterior  wall  of  the  pharynx,  completely  shutting  oflf 
the  nasal  cavity.  For  this  condition  nothing  can  be  done,  as  it  is  impossible 
to  set  the  soft  palate  free,  and  an  opening  through  it  would  only  add  to  the 
patient's  discomfort. 
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Tumoors  are  occasionallj  met  vnth  in  the  retropUaryugeal  areolar  tiBSOf^ 
giviDg  rim  to  the  game  svvellin^^  ditHeulty  in  respiration  and  deglutitioD«  aod 
lateral  projection,  as  are  caused  by  al>sees8  of  this  region.  These  growths  ape 
mostly  malignant,  and  speedily  jirove  fatal.  Polfjpi  in  the  pharynx  nsiially  come 
down  from  the  naatd  cavities,  but  Hoinetiraes  spring  from  the  inside  of  this 
canal  on  une  or  other  of  its  margins.  They  are  usually  malignant,  and  grow 
with  great  rapidity,  eventoally  causing  death  from  obatraction  to  deglutitioQ 
and  respiration.  The  m-v^Wf^A  fibrous  pohjpm  projecting  from  the  base  of  the 
skull  into  the  pharynx  has  already  Ix'en  described  (p.  fiih)),  Epifhelioma  of 
the  pharynx  has  occasionally  been  met  with  {yig,  75.S)*  This  form  of 
Uie  disease,  which  is  of  rare  occurrence,  does  not  ditler  from  simitar  gruwihi 
elsewhere. 

DiaSilfiSS    OF    THS    CEBOPHAQUB. 

In  discussing  the  diseases  of  the  tpsophagus  it  will  be  most  convenient 
to  consider  fii^t  the  diseases  that  may  affect  that  canal,  most  of  which 
cause  narrowing  of  its  lumen  and  consequent  dysphagia,  and  i^uljsequently  to 
describe  the  symptoms  and  treatment  of  stricture  of  the  cesophagus  in  general 

Congemtal  Malformations  are  vnry  rart*,  the  most  common  being  a 
commuiiieaLiun  IjetwL'cn  the  te^iophagus  and  the  tmchea  which  is  incompatible 
with  life.  Congenita!  fist u he  and  di\'erticula  have  also  been  met  with,  and 
cases  have  been  recorded  of  difHcuUy  in  swallowing  existing  from  an  early  «!!« 
to  adult  life,  and  proved  after  death  to  have  been  due  to  narrowing  of  the 
upper  end  of  the  tusophagns.  Complete  atresia  may  also  occur,  and  may  be 
associated  with  a  fistulous  communication  l>et\veen  the  lesophagas  below  t^^^ 
occlusion  and  some  part  of  the  air  passages,  usually  the  trachea.  ^^^M 

Inflammatory  Affections  of  the  iEeopkagne  are  not  common,  exoepfil^^ 
the  result  of  injury  or  the  swallovvin'!  of  corrosive  fluids.  Chronic  catarrh, 
with  enlargement  of  the  mucous  glands,  is  said  to  occur  in  spirit-drinkem* 
Superiiciul  ulcemtion  may  then  lake  place,  and  has  been  known  to  give  rise  to 
somewhat  profuse  hiemorrhage.  Chronic  catarrh  is  usually  accompanied  by 
sonje  muscular  hypertrophy.  The  symptoms  of  this  condition  are  too  indefinite 
to  allow  of  ac^curate  diagnosis,  and  the  pathological  appearam^es  have  been 
observed  in  j^atients  who  die<]  from  other  causes.  It  is  possible,  howtsver,  thai 
long-continued  catarrh  may  be  a  cause  of  simple  stricture. 

Tarieee  of  the  irsophageal  veins  in  cases  of  chronic  alcoholism,  usually 
with  well-marked  cirrhosis  uf  the  liver,  have  occasionally  i>een  described. 
The  veins  of  the  lower  end  of  the  oasophugus  have  lieen  chiefly  affected.  The 
symptom  produced  by  aneh  a  coDdition  is  hflemateoiesiSf  which  has  been  knovn 
to  prove  fat^d. 

Ulceration  of  the  (Bsophagna  tiiay  k;  simple,  syphilitic,  tnbc^rcuJous,  or 
malignant,  all  of  whicli  arc  rare  e.\ce|»t  the  last.  Simple  ulceration  is  moal 
oommonly  tmumatic,  arising  from  the  impuetion  of  a  foi^ngn  body  or  from 
swallowing  a  corrosive  fluid.     It  may  in  rare  cases  arise  as  a  coib  of 

chronic  catarrh*     Chronic  ulceration  of  the  same  nature  as  that  _  in 

the  stomach  is  said  to  occur  in  the  cesophagus  at  the  cardiac  end,  but  this  it 
somewhat  doubtful.  The  oesophagus  may,  however,  be  implicated  in  a  gastric 
ulcer,  and  the  cardiac  orifice  thus  narrowed.  Syphilitic  and  tnbercnloaa 
nlceratlon  are  both  decidedly  uncommon,  though  several  such  <^aee  havi 
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recorded.  Perforation  of  the  oesophagus,  as  the  result  of  ulceration,  very 
seldom  occurs  except  in  malignant  disease.  All  forms  of  ulceration  tend  to 
cause  narrowing  of  the  canal.  In  the  malignant  form  this  is  the  result  of  the 
cancerous  growth  surrounding  the  tube  ;  in  the  other  varieties  it  is  due  to 
cicatricial  contraction  as  healing  takes  place.  The  symptoms  of  ulceration  of 
the  oesophagus  are  pain  and  difficulty  in  swallowing,  usually  referred  to  some 
definite  spot.  The  patient  may  occasionally  bring  up  blood.  The  diagnosis 
of  one  form  of  ulceration  from  another  must  always  be  uncertain.  Little  can 
be  done  in  the  way  of  treatment  beyond  supporting  the  patient's  strength  by 
the  administration  of  fluid  nourishment.  If  there  is  any  reason  to  suspect 
ulceration  great  caution  should  be  exercised  in  passing  a  bougie,  lest  the 
diseased  coats  be  perforated.  If  the  ulceration  be  not  malignant  the  signs  of 
stricture  of  the  oesophagus  manifest  themselves  as  the  sore  heals. 

Diverticiila  from  the  OBSsopliagiui  are  occasionally  met  with.  According 
to  Zenker  and  Von  Ziemssen  they  are  of  two  kinds,  one  being  due  to  pressmxi 
from  within,  and  the  other  to  traction  from  without.  The  former  are  not 
common  :  they  are  formed  by  a  protrusion  of  the  mucous  membrane  through 
the  muscular  coat,  usually  rather  in  the  lower  end  of  the  pharynx  than  in  the 
oesophagus.  The  pouch  thus  formed  has  varied  in  the  recorded  cases  from 
the  size  of  a  hazel-nut  to  that  of  a  child^s  head.  It  is  always  situated  behind, 
lying  between  the  vertebrsB  and  the  oesophagus,  and  extending  downwards 
along  the  spine,  in  some  cases  reaching  even  to  the  bifurcation  of  the  trachea. 
The  development  of  the  sac  is  very  slow,  some  of  the  recorded  cases  having 
lawccd  for  ten  or  even  twenty  years  before  giving  rise  to  serious  symptoms. 
The  symptoms  produced  by  these  diverticula  are  due  to  the  distension  of  the 
sac  with  food,  by  which  the  oesophagus  is  pressed  upon  and  deglutition  inter- 
fered with  to  such  an  extent  as  even  to  cause  death.  When  the  sac  is  dis- 
tended with  food  it  forms  a  swelling  on  each  side  of  the  neck,  iu  which  a 
gurgling  may  be  felt  on  manipulation.  By  firm  pressure  the  food,  sometimes 
in  a  more  or  less  advanced  stage  of  putrefaction,  may  be  forced  back  into  the 
pharynx.  In  some  cases  the  patients  have  learned  to  do  this  for  themselves, 
and  by  repeatedly  emptying  the  sac  and  attempting  to  swallow  again,  have 
managed  to  get  down  sufficient  food  to  maintain  life.  A  bougie  passed  down 
the  throat  commonly  enters  the  pouch,  and  can  be  moved  about  in  it ;  great 
care  must,  however,  be  used  if  a  diverticulum  is  suspected,  lest  the  instrument 
be  forced  through  its  wall.  The  causes  of  these  diverticula  are  very  uncertain. 
They  have  been  met  with  most  conmionly  after  the  age  of  30.  They  are  not 
connected  with  narrowing  of  the  gullet  below.  It  is  probable  that  they  are 
due  to  some  congenital  weakness  or  malforujation  of  the  part.  Until  recently 
the  treatment  of  this  rare  condition  was  most  unsatisfactory.  Owing  to  the 
difficulty  of  avoiding  the  entrance  to  the  pouch,  it  is  almost  impossible  to  feed 
the  patient  Ijy  means  of  a  tube,  and  therefore  gastrostomy  has  been  performed 
in  crises  in  whinh  starvation  was  imminent.  During  the  last  few  years,  how- 
ever, the  suggestion  of  Konig — to  remove  the  pouch  and  close  the  opening — 
has  been  successfully  put  into  practice  by  Von  Bergmann,  Kocher  and  Butlin. 
Butlin's  patient  was  a  man,  forty-seven  years  of  age,  who  presented  the 
characteristic  symptoms  of  an  oesophageal  pouch.  The  oi)eration  was  carried 
out  on  the  lines  adopted  by  Von  Bergmann.  An  incision  was  made  along 
the  anterior  border  of  the  left  stemo-mastoid  from  the  hyoid  bone  nearly 
to  the  sternum.   The  omo-hyoid  and  superior  thyroid  artery  were  then  divided 
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and  the  carotid  sheath  dravni  outwards.  '*The  larynx  was  rotated  on  its  loop 
axis  by  drawioor  forward  the  left  ala  of  the  thyroid  cartilage  with  blunt  hooks^ 
ao  that  the  pharynx  was  separated  Jroin  its  bed  and  its  posterior  Burface  pre- 
sented towards  tlie  left  m\^y  The  pouch  was  next  freed  from  itK  surrouod- 
in^s  aud  a  prube  passed  into  it  from  the  mouth.  The  slightly  conatrieted 
neck  was  tlieu  cut  through  and  the  opening  closed  with  eight  line  silk  sutures* 
An  ccsophageal  tul>e  waa  passed  into  the  stomach,  and  the  wound  filled  with 
iodo!brm  gauze,  the  extremities  only  being  siUured,  The  tul>e  was  r^^movcd 
on  the  same  evening  on  accuaut  of  the  distress  which  it  occasioned^  and  the 
imtient  fed  by  the  mouth.  From  the  :ird  to  the  l^tth  day  a  little  liquid  food 
escaped  from  the  ^vound.  The  patient  was  perfe<*tly  well  a  year  after  tb? 
ojieration,  and  "could  swallow  all  kinds  of  food  without  discomfort/' 

The  funnel-shaped  diverticula  due  to  traction  from  without  arc  smaller. 
They  are  commonly  seabed  near  the  bifnrcation  of  tlie  trachea^  in  the  anterior 
walL  They  arc  caused  by  the  contraction  following  inflammatory  proceastt 
outside  the  ccsophagus,  such  as  the  inflammation  of  a  bronchial  glantl.  They 
are  of  little  consequence,  and  give  rise  to  no  serious  symptoms,  unless  a  foreign 
body  should  happen  to  lodge  in  the  pouch,  and  there  set  up  inflammation  and 
nlcemtiou.     Their  jiresence  has  only  been  recognized  after  death. 

Simple  Tnmoars  of  the  CBsoplia^s  are  rare  and  usually  assume  a 

pulypoid  form.  Fibromata  or  myotibrumaita 
have  most  frequently  been  met  witlu  but  Klebs 
states  that  lipoma  and  myxoma  have  aba  been 
observed. 

Sarcoma  of  the  (Esophagiia  is  extremely 
rare.  No  example  uf  the  diseas*^  hwl  been 
brought  before  the  Pathological  Society  rf 
London  until  1880»  since  which  time  three 
sperimens  have  been  exhibited^  by  Targett, 
L.  Shaw  and  Roflestuu. 

Carcinoma  of  the  {Eaophagua  u  bj  no 
means  uncommon*  It  occurs  chiefly  in  three 
nituations^ — at  the  upf>erendof  the  gullet,  unpli* 
eating  also  the  lower  part  of  the  phiirvnx  U>hiiid 
the  larynx,  about  the  middle  opprjsi  I'tit* 

cation  of  the  trachea,  and  at  the  *  nd ; 

but  it  has  been  met  with  in  all  parts  of  tlie 
canal  In  at  least  li\  per  cent,  of  tlie  caset 
the  disease  assumes  the  form  of  sqnamoUA 
can'inoma,  and  this  is  almost  invariably  the 
cai^e  when  it  is  seated  at  the  upper  part.  At 
nn.  758.-4^it:uiuiiift  uf  a!:Mi|)hA(;ti»,     ^[^^    lower  end   glandular  oaa^inoma   iit  more 

common.  A  few  rare  cases  of  glandular  ciirrutioma 
(scirrhous  or  more  rarely  encephaloid),  apparently  originating  from  tho  mno^us 
glands,  have  been  met  with  in  other  parts  of  the  caiud.  All  f<>rms  nt  carcinomi 
tend  to  spread  routid  the  tube,  and  thus  diminish  and  Hnalty  oixlude  iU 
lun)en«  giving  rise  to  the  symptoms  of  strictoro  of  the  ceaophagus.  Ulceration 
fiTcnrB  sooner  or  lat-er,  and  may  lead  to  )»erforation  into  the  pleural  cavity  or 
the  trachea  according  to  the  situation  of  the  growth,  or  a  large  vessel  may  be 
opened,  causing  hiemorrhagc.     Iti  the  great  majority  of  cases^  boweTcr,  death 
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occnrs  from  starvation  before  the  local  disease  is  eufficiently  advanced  to 
cause  these  coin  plications.  Secondary  growths  are  rare  except  in  the  lym- 
phatic glands*  In  a  case  in  University  College  Hoapital,  however^  secondary 
^^mwthfi  occurred  in  several  bones  as  well  m  in  the  lymphatic  glands  and 
lung.  Spontaneoua  fractnre  occurred  in  the  bnmerns  on  each  side,  and  in 
one  clavicle.  Microscopic  examination  showed  the  primary  tnmotir,  which 
was  seated  a  little  hek^w  the  larynx,  to  be  a  glandular  carcinoma*  TIr^  further 
symptoms  and  treatment  vyiII  lie  discussed  with  stricture  of  the  oesopha;frus. 

Stricture  of  the  (Esophagus  and  Dysphagia. — ^Tbe  characteristic 
feature  of  all  forms  of  oesophageal  obstruction  is  that  the  patient  is  cuuacious 
of  the  fact  that  the  bolus  of  food  after  leavins^  the  pharynx  is  arrested  at  some 
point  on  its  way  to  the  stomach.  He  \vill  usually  indicate  the  point  with  his 
finger  externally,  and  often  with  great  accuracy.  Dysphagia  may  be  due  to 
three  classes  of  causes :  first,  to  conditions  unconnected  with  any  actual 
narrowing  of  the  cesophagus ;  secondly,  to  nervous  or  spaamodic  stricture ;  j 
and  thirdly,  to  organic  stricture.  ' 

Comditions   producing  Dysphagia   independently   of   Stricture. — 
These  are  numcrons,  and  may  \m  divided  as  follow.^s  :^ 

L  Tumours  connected  with  the  Pharynx. — Putting  out  of  considera- 
tion tumours  of  the  tonsils,  which  would  always  be  readily  discovered,  jmbjpus 
of  the  pharynx  may  hang  down  and  offer  obstruction  to  the  passage  of  food. 
Irj  all  polypoid  growths  connected  with  the  pharynx  (which  are  exceedingly 
rare)  the  nature,  counexions,  &c.,  of  the  growth  may  be  made  out  by  drawing 
the  tongue  well  forward,  keeping  it  fixed  with  a  spatula,  and  passing  the  finger 
well  down  behind  the  root  of  the  organ  ;  the  pharynx  can  thus  be  explored,  j 
even  below  the  root  of  the  epiglottis,  without  much  difficulty .     Abscess  may  1 
exiat  between  the  posterior  wall  of  the  pharynx  and  the  spine,  or  a  rttra- 
pharyngeal  iumoui\  a«,  for  instauce,  a  sarcornatoua  growth,  may  be  developed  J 
from  the  bodies  of  the  verfjehne,  and  push  the  pharynx  forwards.     The  eye  ia  I 
often  deceived  in  these  cjises,  failing  to  detect  the  existence  of  an  enlargement  1 
at  the  back  of  the  pharynx  ;  but  the  finger  readily  recognizes  it.     In  the  e^ae  ' 
of  al)scess  there  is  fluctuation,  and  the  dysphagia  will  be  removed  by  opening 
be  abscens  and  letting  out  the  contents ;   and  the  solid,  or  semi^soliii  and  ' 

ft,  or  other  feel  of  a   tumour  iu  this   situation  will   suggest  its   pn>bable  ■ 
nature.     Diverticula  from  tlie  np[)er  end  of  the  tesophagos  or  lower  end  of 
the  pharynx  (p.  Tl;!),  are  also  a  rare  cause  of  dysphagia,    .^gular  curvature 
forwards  of  the  cervical  spine  projecting  into  the  pharynx  has  been  recorded  \ 

r  causing  dysphagia, 
2.  Morbid  Conditions  of  the  X&rynx.— (Edema  about  the  back  of  the 
epiglottis,  or  ulceration,  and  thickening  of  the  mucous  membrane,  dependent  J 
upon  syphilis  or  tubercle,  or  oedema  about  the  rima  glottidis,  may  give  rise" 
to  a  tendency  for  liquids  to  pass  into  the  air-passnges,  and  thus  occasion  a 
iierious  impediment  in  swallowing,  the  difficulty  being  attended  with  a  feeling 
of  JKpafim  and  suffocation.     By  pa8Hing  the  hnger  down  behind  the  nxit  of  the 
tongue,  the  etiite  of  the  parts  can  sometimes  l)e  felt,  and  the  actual  conditiun  can 
readily  be  nscertaineil  by  the  use  uf  the  luryngoscojie  j  but  tlie  combination  of 
dysphagia  with  a  sutfocative  fit,  and  these  probably  associated  with  laryngeal 
cough,  are  the  rhief  points  in  the  diagnosis,  i 

.*i.  Tmnomrs  in  the  Neck  outside  the  {Esophagns.^ — Enlarged  glandAJ 
ftr  A  carotid  aneurism,  developing  [Hjsteriorly,  aii  has  been  known  to  oocurl 
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with  the  interDal  carotid  artery ;  or  a  tumour  connected  with  the  thyroid  body, 
tightly  bound  dowE  by  the  steruo-miifitoid  muscles  aod  cervical  fascia^  may»  by 
presBinf^  on  the  a*gnphagus,  give  rise  to  dysphagia.  In  all  cases  where  that 
sympium  is  complained  of,  the  neck  should  be  examined  carefully  for  tumours, 
whidi  will  generfilly  be  very  readily  detected,  especially  when  the  difficulty  has 
existed  for  some  time,  and  there  is  much  emaciation, 

i.  Aneuxisin  of  the  Innominate  Artery, — When  this  disease  has  rfsco 
intcj  the  root  of  the  neck  it  is  ctunily  recuguizable  ;  but  in  certain  cases  itdeirelopa 
fiiTst  in  a  direction  backwards,  and  then  one  of  thu  earlier  sjmptoma  is 
dysphagia.  Indeed,  the  patient  mav  suffer  but  little  from  any  other  symptom, 
and  may  apply  to  the  Surgeon  for  relief  fnim  it  alone,  quite  nnconscions  of 
the  existence  of  any  serious  disease*  The  diagnosis  will  be  effected  by  careful 
attention  to  the  symptoms  described  at  p.  IfJl  ct  neq.  In  such  a  case,  mtich 
dauger  might  be  incurred  by  passing  a  bougie  into  the  oesophagus,  under  the 
impression  that  stricture  existed  ;  for  the  point  of  the  lustrament  might 
perforate  the  sac  of  the  aneurism,  and  so  %\\^  rise  to  instant  death. 

5.  AnenrlBm  of  tKe  Aorta,  whether  of  tlie  fusiform  or  the  sacculated 
variety,  may  give  rise  to  difficulty  of  deglutition  by  pressure  on  the  gullet. 
In  tliis  case,  aJao,  tliere  is  groat  danger  of  the  anenrismal  sac  being  pierced  by 
an  instrument  passed  dowa  fur  the  purpose  of  ascertaining  the  existence  of 
stricture.  The  presence  of  the  STmptomfl  of  intrathonieic  aneurism,  descril 
at  p.  Ifiij  et  se(fy  will  determine  the  diagnosis. 

G,  Intrathoracic  Tnmonrs,  such  as  enlanifed  bronchial  glands,  or 
matous  and  other  growths,  projecting  from  the  thoracic  spine  into  the  posterior 
roi'diastiiium,  may  compress  the  opsophagus.  In  such  cases  the  diagtnj«*i»  is 
veiy  difhcult.  It  is  diJhcult  enough  to  determine  the  existence  of  a  tumour, 
but  still  more  so  to  distinguish  it  from  a  consolidated  aneurism  ;  but  dulnest 
on  percussion,  and  dyspnoBii  with  dysphagia,  together  with  fixed  pain  in  or  to 
one  side  of  the  spine,  with  neuralgia  down  the  arms  or  up  the  side  of  the 
head,  and  a  dilated  condition  of  the  superticial  veins  of  the  cheat,  at« 
the  signs  on  which  we  chiefly  rely  in  diagnosing  the  existence  of  a 
tumour, 

7.  Dislocation  of  the  Sternal  End  of  the  Clavicle  Backwmrdflt 
whether  trauuiatic,  or  produced  in  consequence  of  excessive  latenil  curvature 
of  the  spine,  may  give  rise  to  difficuky  of  deglutition.  Of  the  hittt*r  kind 
theits  is  one  case  recorded  by  Astley  ('oo|)er,  in  which  the  sternal  end  of  the 
clavicle  so  obstructed  the  passage  of  food,  that  the  patient,  was  brought  into  a 
condition  of  extreme  danger.  Davie,  of  Bungay,  under  whose  care  the 
woman  was,  sawed  off  the  sternal  end  of  the  ctavi<;ley  and  thus  completely 
relieved  her. 

1^.  Impaction  cl  a  Foreign  Body  in  the  Gullet. — Although  a  foreign 
body,  snch  as  a  piece  of  bone,  or  tlie  setting  uf  artificial  teeth,  generally  lies 
across  the  gullet  in  such  a  manner  as  to  bo  easily  felt  with  a  probang,  there  bx^ 
casea  in  which  it  becomes  so  lodged  in  the  canal  as  to  escape  detection. 
1  once  saw  a  man  who  was  said  to  have  swallow***!  a  piece  of  gutta*)>en:l)A, 
with  which  he  had  endeavoured  to  cc»nstruct  an  artiticial  masticatory  apparaloi 
for  himself.  A  Surgeon  wliu  eJiamined  him  a  ft-'W  days  afterwarda  fiuled 
to  detect  tmy  foreign  body.  Inahihty  to  swallow  sf>lids  came  oQ»  and  when 
I  saw  him  six  months  aftemards,  the  *|uestion  was,  whether  the  fcireiga 
body  was  stiU  impacted  in  the  GusophBgus^  or  whether  the  symptom 
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from  damap:e  inflicted  on  that  tabe.  I  examined  the  oesophagus  carefully,  but 
failed  to  discover  the  existence  of  any  foreign  body.  I  thought  that  the 
oesophagus  had  been  injured  in  some  way,  and  that  probably  epithelioma  was 
developing.  One  day,  while  at  dinner,  the  patient  suddenly  vomited  a  large 
quantity  of  blood,  and  fell  down  dead.  On  examination,  we  found  that  the 
piece  of  gutta-percha  was  imbedded  in  the  wall  of  the  oesophagus,  and  that  the 
ulceration  of  the  mucous  membrane  caused  by  its  presence  had  opened  some 
vessel — which,  we  could  not  ascertain  (it  was  not,  however,  either  the  carotid 
artery  or  the  jugular  vein) — thus  giving  rise  to  the  sudden  haemoiThage  which 
had  caused  the  patient's  death.  The  surface  of  the  gutta-percha  which 
looked  into  the  oesophagus,  being  constantly  covered  over  by  mucus,  and  being 
protected,  as  it  we|^,  by  a  rim  of  swollen  mucous  membrane,  had  allowed  the 
bougie  to  pass  easily  without  its  presence  being  detected. 

1).  Paralysis  of  the  Muscles  of  Deglutition  occurs  occasionally  as  a 
sequel  of  diphtheria,  and  in  the  rare  affection  of  the  medulla  known  as 
labio-glosso-pharyngeal  paralysis,  but  this  is  hardly  to  be  confounded  with 
obstruction  of  the  oesophagus. 

In  the  Diagnosis  of  stricture  of  the  oesophagus  it  is  necessary  to  bear 
these  conditions  in  mind,  and  if  possible  to  exclude  them  before  proceeding  to 
examination  of  the  gullet  by  means  of  a  bougie. 

HTsterical  or  Spasmodic  Strictnre  is  met  with  chiefly  in  females  under 
twenty-five,  though  it  may  occur  in  older  persons  of  the  hysterical  tempera- 
ment. It  is  possible  for  it  to  occur  without  any  evident  organic  disease, 
but  I  believe  that  simple  uncomplicated  hysterical  stricture  is  very  rare.  In 
the  majority  of  instances  it  will  be  found  to  be  dependent  upon  some  simple 
condition,  such  as  chronic  inflammation  of  the  pharyngeal  mucous  membrane, 
or  follicular  inflammation  about  the  epiglottis  and  posterior  part  of  the  larynx. 
The  disease  in  many  cases  is  supposed  to  have  been  occasioned  by  the 
swallowing  of  a  foreign  body,  which  after  many  months  is  still  thought  to  be 
impacted.  This  is  almost  always  erroneous.  The  foreign  body  may  have 
been  swallowed,  and  may  have  been  the  starting-point  of  the  slight  inflamma- 
tion or  ulceration  that  occasions  the  dysphagia,  but  it  has  long  since  dis- 
appeared, leaving  merely  a  series  of  troublesome  consequences  in  its  train. 
The  obstruction  is  generally  high  up  in  the  pharynx,  rather  than  in  the 
(Esophagus  ;  being  produced  by  the  contraction  of  the  constrictor  muscles. 
The  dysphagia  is  intermittent ;  when  the  patient's  mind  is  allowed  to  dwell 
long  on  the  affection,  and  she  becomes  anxious  about  it,  then  the  difficulty  is 
greatly  increased  ;  whilst  at  other  times,  when  her  thoughts  are  diverted 
from  it,  food  passes  easily.  It  will  be  found  also,  in  these  cases,  that  on 
attempting  to  pass  a  large  bougie,  its  progress  will  at  first  be  resisted,  but, 
by  gently  pressing  upon  the  stricture,  the  instrument  will  soon  pass  easily. 

Organic  Stricture,  as  before  stated,  may  be  fibrous  or  cancerous.  Fibrous 
Stricture  is  in  the  great  majority  of  cases  due  to  the  contraction  of  a  scar 
resulting  from  injur>'  or  from  the  swallowing  of  corrosive  fluids.  It  is  said  in 
very  rare  cases  to  Ikj  a  consequence  of  chronic  catarrh,  or  of  syphilitic  or 
tulx?rculous  ulceration.  At  the  cardiac  orifice  it  may  be  due  to  the  con- 
traction caused  by  the  healing  of  a  chronic  ulcer  of  the  stomach.  Cancerous 
Stricture  is  more  common  than  fibrous.  The  nature  of  the  gro>\1;h  has 
already  been  described  (p.  714). 

Organic  stricture,  whether   fibrous  or  cancerous,   is   characterised  by  a 
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progressively  increasing  difficulty  in  swallowing,  often  unaccompanied  by  pain* 
At  first  the  difficulty  occurs  only  with  somewhat  large  solid  masees  ;  then  Ihc 
patient  can  only  swallow  soft  or  finely  divided  substances ;  then  fluids  pass 
with  difficulty,  and  finally  complete  obstruction  sets  in,  and  unless  relieved 
the  patient  dies  of  starvation.  If  the  obstruction  is  sorae  way  down,  the 
oesophagus  commonly  becomes  dilated  above  it,  and  a  pouch  is  thus  formed* 
which  may  contjiin  some  ounces  of  fluid.  Small  quantities  are  thus  apparently 
swallowed,  hut  afrer  a  short  time  arc  returned.  Sometimes  the  regurgitated 
fluid  is  brought  up  suddenly  with  some  force,  as  if  squirted  up  rather  than 
vomited.  It  may  thus  come  out  partly  through  the  hose.  The  matter 
brought  up  shows  evidence  of  not  coming  from  the  stomach,  being  still 
alkaline,  if  so  when  swallowed.  By  ansciiltation  along  the  back  while  the 
patient  swallows  a  mouthful  of  water,  it  is  sometimes  possible  to  ascertain  the 
point  at  which  the  downward  passage  of  the  fluid  is  arrested,  A  harsh  cough » 
with  hoai'seness  or  aphonia^  is  sometimes  met  with,  probably  from  irritation  of 
the  recurrent  laryngetil  nerve.  The  patient  may  suffer  much  from  accumulation 
about  the  glottis  of  mucus,  which  he  can  neither  bring  np  nor  swallow. 
Occaatonally  much  discomfort  may  be  caused  by  flatus  riaing  from  the 
stomach  into  the  oesophagus  helow  the  stricture. 

In  the  DiagnoBia  of  Organic  Strictnro  it  is  necessary  to  determine  flrit 
the  presence  of  the  stricture,  and  secondly,  if  possible,  whether  it  \m  fibrona  or 
cancerous.  The  otiier  causes  of  dysphagia  having  been  excluded  if  possible, 
the  presence  of  the  organic  stricture  may  be  determined  by  examining  Uie 
canal  with  a  bougie. 

To  pass  an  oesophagus-bougie  the  Surgeon  should  stand  before  the  patient^ 
who  should  be  seated.  The  bougie  should  be  softened  in  warm  water  and 
greased  with  glycerine.  The  head  must  be  inclined  siighily  forwards  ;  if  it  is 
thrown  back  the  larynx  is  presse<l  against  the  spine,  antl  the  brngie  will  not 
pass  readily.  The  obstruction  thus  caused  is  easily  mistaken  for  a  stricture. 
The  instrument  before  being  passed  may  be  slightly  cm'ved,  aud  it  must  be 
guided  down  the  pharynx  by  the  foreflnger  passed  into  the  mouth*  It  oom- 
monly  causes  retching  and  some  dyspnoea  as  it  passes  the  glottis.  Ther«  is 
no  fear  of  passing  the  bougie  even  when  small  into  the  larynx  by  mistake,  as 
the  point  of  the  instrument  is  directed  towards  the  posterior  wall  of  Uie 
pharynx.  After  the  point  of  the  instrument  has  ptissed  the  glottis,  the  ptitiisnt 
will  breathe  more  easily,  and  it  may  then  be  steadily  p5ssc<l  onwards.  If  ftn 
obstruction  is  met  with  the  bougie  may  be  gently  and  steadily  pressed  against 
it,  but  if  it  does  not  readily  yield  a  smaller  instrument  must  be  tried,  and  «o 
on  until  one  passes  if  timt  be  possiiile. 

The  fiicts  ascertained  by  the  use  of  the  bougie  are  the  seat  ajid  degree  of 
the  stncture.  It  may  also  furnish  some  evidence  as  to  the  nature  of  the 
disease.  If  it  gives  the  sensntion  of  piussing  over  a  rough  irregular  sorfice^ 
'  and  if  when  no  force  has  been  used  blood  is  found  un  the  bougie  or  is  brought 
up  afterwards,  this  would  suggest  the  existence  of  amalignuntgrowth,  but  tbf 
absence  of  these  signs  by  no  means  proves  that  the  strictuj-e  is  fibroujs. 

The  diuguosis  may,  liowever,  be  made  by  attention  to  the  following  poinli. 
In  simple  siricturg  there  is  probably  a  history  of  the  cause,  such  as  injnfy, 
swallowing  caustic  fluids,  or  possibly  of  syphilitic  ulceration  in  the  pharynx. 
A  stricture  in  a  patiunt  below  iiu  k  probably  not  i*ancerous.  Slow  develojv 
ment  of   the  obstructJon   is   in    fiivonr  of  a  fibrous  atrirtiin».     In   nnv/rnuM 
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the  disease  occurB  after  30,  and  m  men  more  often  than  in  womeiu 
It  develops  rapidly,  the  history  seldom  extending  beyond  six  months  when  the 
case  is  first  seen,  liluod  and  pus  may  be  brought  up  witli  the  regurgitated 
matter*  The  mass  formed  by  the  tumour  may  sometimes  be  felt  in  the  neck, 
and  enlargement  of  the  lymphatic  glands  is  commonly  present.  The  diagnosis 
will,  however,  often  be  uncertain,  especially  when  it  is  n'niembered  that  epithe- 
Hoiuft  may  commence  in  a  scar  in  the  cesophagus  as  in  other  parts  of  the  body. 
The  electric  fFmph/tffoscajw  does  not  appear  to  be  of  much  practieal  utility. 

The  Tireatanent  of  a  stricture   of  the  oesophagus  will  depend   upon  iLs 

ure-  In  the  hijsif^riml  rari^ti/,  the 
sional  intrudiiction  of  a  full-sized 
bougie,  the  application  of  bellndonna  to 
the  neck,  and  anti-hysterical  treatment 
generally,  iron,  aloetics,  a&safcetida  in 
large  doses,  douches,  and  diverting  the 
patient's  mind,  are  the  means  to  be 
employed. 

In  the  treatment  of  vrgank  stricture 
care  most  be  taken  to  maintain  the 
jiatient's  strength  by  proper  feeding. 
Finely  minced  meat,  strong  soups,  raw 
,  and  soft  puddings  should  be  given 

long  as  the  patient  can  swallow  them. 
Ab  the  ditficulty  becomes  greater,  so  that 
even  liquids  can  be  taken  only  slowly  and 
in  small  cpiantities,  it  becomes  necessary 
to  feed  the  pjiti«^nt  through  a  gum  elastic 
tube  passeti  beyond  the  stricture. 

When  feeding  by  a  tube  becomes 
necessary,  it  has  been  recommended  to 
tie  it  permanently  in  positiun.  This, 
bow«ner,  prevents  the  swallowing  of  the 
saliva  and  causes  considerable  irritation 
where  it  lies  against  the  larynx.  To 
this,  Charters  Symonds  has 
oily  used  a  gum  clastic  tube,  about 
nxx  inches  in  length  and  the  stxts  of  a  X«>*  Hi  or  l:i  catheter,  the  upper  end  of 
which  is  funnel-shaped,  so  as  to  rest  upon  the  stricture.  To  the  cdgc5  of  the 
fmmel  two  silk  threads  arc  attached  and  brought  cat  at  the  month  by  which 
the  tulie  can  easily  be  removed  when  necessary.  It  is  passed  by  means  of  a 
common  bougie  inserted  into  the  funnel.  In  one  of  Symonds's  cases  the  man 
w*orc  the  tube  fi>r  eight  months  after  natural  deghitition  liad  become  impt»fisi- 
ble,  swallowing  citsiiy  through  it.  U  wiui  c:liange<l  iilntut  once  in  two  we^^ks 
unless  it  became  choked.  Altliongh  the  stricture  whs  malignant  the  presence 
of  the  tube  did  not  seem  to  aggravate  the  dii^east^ 

When  feeding  by  a  tube  is  impossible,  the  patient  may  still  be  kept  alive 
for  wime  weuks  by  nutritive  enemata,  but  unless  relieved  by  opemtlon  in- 
evitiibly  dies*  before  long  of  starvation. 

In  the  treatment  of  the  stricture  much  will  depend  up^>n  its  degree  and 

ure.     In  simph  cicafriciat  JtfrklureSj  if  not  very  extensive  or  \erj  narrow, 
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much  may  be  done  by  the  repeated  passage  of  conical  bougies,  which  the  patieut 
may  be  taught  to  use  for  hiniRelf.  In  this  way  he  may  succeed  in  keepin^^ 
the  caoal  patent  ;  but  should  lie  nej^lect  the  treatment  a  relapse  speedily 
follows.  In  introducinj^  bougies  into  the  stricture  there  is  often  a  good  deal 
of  difficnlty,  more  particnlarly  when  the  constriction  commences  suddenly  and 
the  ix'sophacfus  is  dilated  al)ove  it.  This  may,  however,  be  overcome  in  most 
cases  by  patience  and  care.  Uesides  the  simple  dilatation  by  bougies,  various 
other  modes  of  treatment  analogous  to  those  adopted  in  stricture  of  the  urethra 
have  been  tried  with  more  or  less  success*  I  have  in  some  aiaes  Been 
temporary  l)enefit  result  from  the  use  of  a  catheter,  surrounded  by  a  tulie  of 
vulcanized  india-rubber,  which  admitted  of  dilatation  by  the  injection  of 
water  or  air  when  introduced  through  the  stricture  ;  or  from  the  employment 
of  a  tubular  instrnment,  by  passing  a  long  small-sized  bougie  through  the 
constriction,  anil  then  slipping  over  it  a  gum  elastic  catheter  with  a  rounded 
terminal  aperture.  It  is  needless  to  ohserve  that,  in  the  treatment  of  stricture 
of  the  oesophagus  with  bougies,  no  foi*ce  should  be  used,  lest  the  walls  of  the 
canal  be  perforated. 

Various  instrrtments  have  also  been  invented  for  mechanical  dilatation  by 
separation  of  metal  blades  by  a  sci^w  action,  but  the  regulta  obtained  by  thar 
use  have  oot  m  a  rule  V>een  satisfactory.  Internal  division  of  the  stricture 
by  a  concealed  knife  passed  through  it  has  also  been  attempted,  Groes 
collected  18  cases  in  whicli  this  operation  was  |jerfoniied.  Of  these  ^  died  of 
peritonitis,  2  from  the  effecls  of  complete  division  of  the  oesophagus,  1  from 
haemorrhage,  and  1  from  pleurisy  ;  and  of  the  survivors  only  3  seemed  to  be 
really  benefited.  In  three  cases  of  simjjle  stricture  at  the  cardiac  orifice 
Loreta  dilated  tlie  lower  end  from  an  opening  made  in  the  stomach,  wliich 
was  closed  at  once;  all  recovered,  Kendul  Franks  has  collected  18  other 
cases,  including  one  of  his  own»  in  which  this  so-called  '*  retrograde  diUta* 
tion"  has  been  practiced  with  very  satisfactory  results.  If  other  means  fai^ 
as  they  most  commonly  do,  the  operation  of  gastrostomy  must  be  performed 
as  in  malignant  stricture  ;  there  is  a  fair  hope  of  thus  restoring  the  ftatietit  to 
tolerable  health,  especially  in  cases  of  cicatricial  strictures  after  swallowing 
caustics  in  children.  In  two  such  cases  Chit  ton  and  Morgan  were  nhV^  sn 
quently  to  dilate  the  stricture  and  allow  the  gastric  fistula  to  close. 

In  a  case  in  which   Eve  jwrfoinnod  aisophagotomy  for  the  renins  ai  oi 
Symonds's  tube  which  had  liecame  irapactvd  in  a  fibrous  stricture,  the  Utter 
was  freely  dividc<l  with  a  most  satishictory  nstiH, 

In  matujtinni  afruiine  a  Syraondn'ri  tube  has  in  some  instances  been  uted 
with  success  (p.  719)»  but  in  most  eases  the  passage  of  a  long  oesophageal  tube 
Is  required,  and  should  Imj*  continucfl  as  long  as  plenty  of  nourishing  food  can 
be  adnunistei'ed  through  it.  Sooner  or  later  this  treatment  generally  betHinien 
imiMissible  on  account  of  the  contr.iction  »if  the  stricture,  or  tht»  pain  or 
haemorrhage  caused  by  the  passage  of  the  iustrument,  Under  these*  circum* 
gtaoces  the  choice  lies  between  the  ust*  of  nutritive  enemata  and  the  perform* 
ance  of  giistrostomy  as  proposed  by  8<klillot.  liy  Oai^b'ostomij  is  meant 
making  a  fistulous  opening  into  the  stomach  by  which  food  cun  be  directly 
introduced.  If  this  operation  is  to  take  its  place  as  a  useful  means  of 
treatment,  it  should  Ix'  performed  as  8<ion  as  any  real  diffirulty  occtiTS  in 
feeding  the  jwitient  with  a  tut>e,  and  liefore  he  is  reduced  to  a  hopeleeii 
condition  by  prolonged  starvation.     By  the  use  of  enemata  I  have  ktwim 
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life  prolonged,  by  a  frail  tenure  it  is  trne,  for  many  weeks.  In  such  cases  it 
is  an  interesting  physiological  fact  that,  although  the  patients  may  continae 
to  be  moderately  well  nourished,  and  do  not  feel  the  pangs  of  hunger,  they 
suffer  excessively  from  thirst. 

Operation  of  Oajitrostomy. — The  object  of  the  operation  is  to  expose 
the  stomach,  and  to  make  a  fistulous  opening  in  that  part  of  it  which  is 
naturally  in  contact  with  the  abdominal  wall,  and  uncovered  by  the  ribs.  The 
operation  consists  of  three  stages  : — 1.  The  exposure  of  the  stomach  ;  2.  Its 
adhesicin  to  the  lips  of  the  incision  in  the  abdominal  wall ;  3.  The  making  of 
an  opening  into  it.  The  area  to  be  exposed  is  not  large,  and  correspondg 
externally  to  the  cartilages  of  the  eighth,  ninth,  and  tenth  ribs ;  above  and 
internally  it  is  bounded  by  the  lower  edge  of  the  liver.  In  the  contracted 
state  of  the  stomach  the  pylorus  lies  immediately  to  the  right  of  the  middle 
line  ;  it  is  advisable,  therefore,  to  make  the  incision  as  far  to  the  left  as  can 
conveniently  be  done.  Labb^  recommends  an  incision  about  an  inch  and  a 
quarter  to  an  inch  and  a  half  in  length,  parallel  to  the  left  costal  cartilages, 
and  one  inch  from  their  borders,  terminating  below  at  an  imaginary  line 
drawn  between  the  most  prominent  points  of  the  convexities  of  the  two  ninth 
cartilages.  This  incision  will  be  found  to  divide  a  few  fibres  of  the  external 
oblique  and  notch  the  edge  of  the  rectos  ;  beneath  this  is  the  expansion  from 
the  internal  oblique  and  the  upper  fibres  of  the  transversalis,  under  which  lie 
the  transversalis  fascia  and  the  peritoneum.  Howse,  who  has  had  great  ex- 
perience in  this  operation,  recommends  a  somewhat  longer  incision  in  the  same 
direction,  commencing  about  one  inch  and  a  half  from  the  middle  line.  When 
the  sheath  of  the  rectus  is  exposed  he  holds  the  wound  widely  open,  and  makes 
a  vertical  incision  in  it  a  little  way  from  its  outer  margin.  The  fibres  of  the 
muscle  are  then  separated  with  the  handle  of  the  scalpel,  and  the  posterior 
layer  of  the  sheath  and  peritoneum  is  also  divided  vertically.  The  fibres  of  the 
rectus  I  tins  exert  a  sphincter-like  action  on  the  opening  when  the  wound  is 
healed.  In  whichever  way  the  abdominal  wall  is  divided,  all  bleeding  must 
be  carefully  arr(»8tcd  l>efore  the  peritoneal  cavity  is  opened.  On  dividing  the 
IKjritoneum  the  stomach  may  present  at  the  wound,  and  may  be  grasped  with 
the  finders  and  drawn  out.  If  it  is  not  at  once  seen  the  finger  must  be  intro- 
duced and  the  lower  l)order  of  the  liver  felt  for,  immediately  below  which  will 
1)0  the  stomach.  When  the  stomach  is  felt,  it  may  be  drawn  up  into  the 
wound  by  the  tin^jers,  if  possible,  if  not,  by  a  pair  of  ring-forceps ;  vulsellum- 
forceps  must  on  no  account  l)e  used.  If  the  omentum  presents  in  the  wound, 
ic  should  he  drawn  gently  downwards  until  the  stomach  comes  into  view. 
The  (»nly  viscus  which  can  he  mistaken  for  the  stomac^h  is  the  transverse  colon, 
the  left  end  of  which  may  present  in  the  wound.  The  stomach  can  be  recog- 
nized by  the  thickness  of  its  walls  and  the  extent  and  smoothness  of  its  surface. 
Tiie  next  step  is  to  secure  it  to  the  opening.  This  is  l)e8t  done  by  carbolize<l 
silk  sutures  passed  through  the  sen)us  and  muscular  coats  only.  This  is  easily 
accomplished  hy  ir^'ntly  pinching  the  coats  of  the  stomach  between  the  finger 
au<i  thumb,  when  the  mucous  coat  will  be  felt  to  slip  away,  leaving  the  otlier 
two  in  the  grasp  of  the  fingers.  A  series  of  six  or  eight  sutures  is  passed  in 
such  a  way  as  to  include  a  circular  area  of  the  stomach  about  an  inch  and  a 
half  in  diameter.  Each  end  of  each  suture  is  then  separately  threaded  on  a 
needle,  brought  out  through  the  whole  thickness  of  the  abdominal  wall  at  a 
frhort  distance  from  the  edges  of  the  incision,  and  the  ends  knotted  together 
VOL.  II.  3  a 
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oTer  small  pieces  of  gaaze.  Tbe  endB  of  the  op^nini^  in  the  abdomioal  wall 
are  closed  by  one  or  two  satures  pre\iou8ly  inserted,  and  finally,  a  fine  con- 
tinuous stiti^i  18  inserted  m  such  a  way  as  to  approximate  the  serous  coat  of 
tbe  stfmiach  to  the  skin,  leading  exposed  an  area  of  the  former  equal  in  size 
to  a  flhillini^.  In  the  centre  of  this  two  silk  sutures  about  a  third  of  an  im*h 
apart  ait;  inserted  ;  the  ends  of  these*  which  are  left  lon^^  and  not  knotted, 
serve  as  guides  to  the  stomach  when  it  is  suhseqiiently  opened.  This  method 
of  suturing,  which  differs  only  sHghtly  from  that  recommended  by  Ilowae,  has 
been  Tariously  modified.  Thus  Oreig  Smith  passes  a  eontinaous  circular 
suture,  which  is  left  projecting  in  loops  at  short  inLer\als.  Each  U>op  is 
threaded  on  a  needle,  brought  out  tbrougli  the  ahd(Muinal  wall,  and  drairn 
tight  over  a  piece  of  indiarubber  tube  slipped  through  it.  Some  "i 
have  dispensed  with  the  use  of  sutures  by  passing  two  hare*lip  pins  i 
the  wall  of  the  stomach,  transversely  to  the  direction  of  ihe  wound. 

After  the  operation  a  small  quantity  of  heef-tea  may  be  introduced  into  the 
stomach  with  the  finest  aspirator-needle  if  the  patient  is  very  exhausted,  and 
this  may  be  rc*peated  daily,  but  if  tlie  strength  is  fairly  good  h*^*  should  W 
nourished  for  the  next  tour  or,  if  [K>ssible^  five  days  by  nutritive  eDemat&. 
By  that  time  the  stomach  will  have  formed  finn  adhesions,  aud  may  safely  be 
opened.  This  is  done  by  gently  drawing  forward  the  two  silk  sutures  alr^y 
in  position  and  puncturing  the  stomach  between  them  with  a  shar})  tenotome. 
The  opening  should  be  large  enough  to  admit  a  Nu.  in  india-rubb«r  catheter, 
which  may  be  secured  by  twisting  the  silk  stitcfies  round  it.  At  first  only 
milk  or  pancreatized  food  sliould  be  introduced,  but,  ss  the  stomach  becomes 
stronger,  minced  meat,  bread,  and  other  fcMnl  may  be  used. 

The  risk  of  peritonitis  has  been  very  greatly  diminished,  first  by  the  udopiioa 
of  the  method  of  op>erating  in  two  stages,  and  secondly  by  the  use  of  antiseptics 
The  advantage  of  delaying  the  opening  till  firm  adhesions  have  formed  ii 
clearly  shown  by  the  statistics  published  by  0.  L.  Vitringa,  who  has  ctdl 
altogether  the  records  of  155  cases  of  gastrostomy.     From  these  he  siK»w« 
before  the  introduction  of  antiseptic  treatment  55  per  ci-*nt.  of  the  patiirnuj 
died  directly  from  the  op^eration,  but  si  nee  that  period  tia*  death-rate  h 
reduced  to  27  per  cent.     If  the  antiseptic  cases  are  divided  into  those 
which  the  opening  was  made  into  the  ntomach  at  the  time  of  the  operation 
and  those  in  which  it  was  delayed  till  adhesions  had  formed^  we  find  tlie 
death-rate  was  5.S  per  e^nt.  in  the  former  and  otily  17*5  jjer  cent,  in  tl»e  hitter^ 
In  many  cases,  although  the  patient  doi*s  not  die  directly  fnjtn  tbe  openlii 
life  18  but  little  prolonged  bv  it.  as  the  stomach  *ei»mj4  inmble  to  : 
functions.    This  most  commonly  has  happened  in  cases  of  malignant  atrielmf^ 
in  which  the  o|>eration  has  l>een  deferi-ed  till  the  patient  was  in  tbe  taftt  atageof, 
exhaustion.     This  is  clearly  shown  by  the  statistics  collected  by  Grots  of 
cases  in  which  the  ojx'ration  was  performed  for  malignant  stricture.     Of 
117  died  within  the  first  month,  4'J  dm.rctly  from  the  opc*ration,  2h  more 
under  ten  months,  and  only  1  survived  a  year.     In  such  <uisc8  tbe  adraiitagQi 
and  the  dangers  of  the  operation  must  be  laid  fairly  U.^fure  the  par  lent. 
ia  not  the  duty  of  tbe  Surgeon  t^  urge  him  to  9ul>mit  to  it. 

In  cicatricial  strictures,  on  the  other  hand,  when  death  from  Miirvjm 
otherwise  ioevit^ible.  the  Surgeon  is  justitictl  in  a^hrsiing  the  o|ieration,     G 
has  collected  .S7  cases  of  this  kind.     Of  these  20  died  within  a  monib«  11 
directly  Tvimi  the  i*|»t  miiim.     Of  the  reiuainintr  17*  L>  survived  to  Llie  U 
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year,  in  1  the  record  was  iDcomplete,  and  7  were  living  at  the  time  of  the 
report.  In  a  case  of  this  kind  operated  on  by  Trendelenburg,  the  patient  was 
alive  and  well  many  years  after  the  operation.  He  took  food  by  masticating 
it  thoroughly  and  then  blowing  it  from  his  month  into  the  stomach  through  a 
tube  fitted  to  the  cannula. 

In  many  cases  a  good  deal  of  trouble  has  been  occasioned  after  the  operation 
by  the  eicape  of  gastric  juice  from  the  fistula.  This  causes  great  irritation  of 
the  surrouoding  skin,  apparently  by  a  process  of  digestion.  It  is  best  avoided 
by  not  making  a  larger  opening  than  is  absolutely  necessary.  In  the  vertical 
incision  adopted  by  Howse  the  sphincter-like  action  of  the  fibres  of  the  rectus 
tends  in  great  measure  to  prevent  this  complication.  Should  the  skin  become 
sore  it  may  be  relieved  by  being  washed  with  an  alkaline  solution  and  protected 
by  vaseline. 

In  a  few  cases  ossophagostomyy  or  making  a  fistulous  opening  in  the 
gullet  below  the  obstruction,  has  been  practised  instead  of  gastrostoiay.  The 
operation  is  performed  in  the  same  way  as  for  removal  of  a  foreign  body 
(Vol.  I.,  p.  845),  a  tube  being  inserted  through  which  food  can  be  adminis- 
tered. Gross  has  collected  21  cases  of  malignant  stricture  treated  in  this  way. 
Only  four  recovered  from  the  operation,  and  all  these  died  within  six  months. 
Of  fi'fQ  cases  of  simple  stricture  treated  by  this  method  none  recovered.  It  is 
evident,  therefore,  that  this  operation  is  not  preferable  to  gastrostomy. 

(Esophagectomy,  or  excision  of  the  cancerous  portion  of  the  oesophagus, 
can  be  practised  only  in  the  early  stages  of  the  growth,  before  it  has  formed 
any  adhesions  to  important  parts,  and  only  when  the  disease  is  seated  at  the 
upper  extremity  of  the  oesophagus.  It  was  suggested  by  Billroth,  and  first 
successfully  performed  by  Czerny  in  1877.  Since  then  the  operation  has  been 
performed  in  fisa  other  cases.  Of  the  six,  three  died  directly  from  the  opera- 
tion, and  of  the  survivors  all  died  within  a  year,  of  recurrence. 

In  the  later  stages  of  malignant  stricture  of  the  upper  part  of  the  oesophagus, 
traeheolomy  occasionally  becomes  necessary,  from  implication  of  the  glottis  or 
larynx. 

DISSASXS   OF   THX   I«ABTNX. 

The  larynx  may  be  the  seat  of  a  great  variety  of  morbid  conditions.  Acute 
inflammation,  oedema,  and  follicular  inflammation  ;  ulcerations  and  chronic 
thickenings  of  the  mucous  membrane  ;  inflammation  and  necrosis  of  its  car- 
tilages ;  and  the  formation  of  tumours  or  polypoid  growths  in  its  interior, 
may  all  occur. 

Lauyngoscopk. — It  is  of  the  utmost  importance  in  the  diagnosis,  and  for 
tne  proper  treatment  of  these  affections,  that  a  view  should  be  obtained  of  the 
parts  that  are  the  seat  of  disease.  This  can  be  done  only  by  means  of  the 
Xiaryngosoope.  The  introduction  of  this  instrument  into  practice  and  its 
perfection  have  been  a  work  of  time.  It  appears  to  have  been  invented  and 
6T6t  used  in  1829,  by  Babington,  who,  under  the  terra  "  Glottiscope,"  described 
an  instrument  consisting  of  a  small  mirror  fixed  to  a  wire  shank,  which,  being 
placed  against  the  palate  whilst  the  tongue  was  held  down,  enabled  him  to 
view  the  glottis  and  upper  part  of  the  larynx  ;  more  especially  when  he 
illuminated  these  parts  by  throwing  reflected  light  upon  them  from  a  mirror 
held  in  his  left  hand.    Listen,  Trousseau,  and  Avery  all  made  attempts  in  the 
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same  direction.  It  was,  however,  the  celebrated  ginger  Uarcia,  who,  in  li!*54, 
by  throwing  the  j^tm's  rays  into  the  back  of  his  mouth  from  a  miiTor  held  in 
his  left  hand,  and  then  iutrodiicint,^  a  dentist's  reflector  into  his  niouth,  8«w 
the  image  of  his  own  larynx  and  studied  its  movements  in  the  reflection  of 
the  looking-glass.  But  it  is  undoubtedly  to  Czermak  that  the  merit  \&  due  af 
having  been  the  first,  in  1857,  to  apply  laryngoscopy  to  the  study  Hud 
diagnosis  of  diseases  of  the  larynx. 

The  liii'ifnifOiicop*^  essentially  consists  of  two  instruments,  a  reflector,  wUidi 
may  be  attached  by  a  sjiectaele-frame  or  an  eljistic  band  to  the  Sortreon's  funs 
heiid^  and  a  mirror  (Fig.  T.'ia),  which  is  held  in  his  riirht  or  letl  band»  accord- 
ing to  circumstances.  The  patient  sits  with  his  Imck  to  a  gotxl  lifrbt  :  that  of 
the  sun  does  very  well  if  it  can  be  obtained,  but  usually  m-tifteial  light  hm  to  ht 
employed.  This  may  be  obtained  from  a  lamp,  the  flame  of  \s\\\q\\  shimld  be 
a  little  above  the  level  of  tlie  patient's  ear.  Tlje  Surgeon,  facing  tho  light, 
arranges  the  reflector  in  such  a  way  that,  whilst  both  he  and  the  patient  are 
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in  easy  positions,  a  well  defined  circle  of  light  covers  the  patierit^s  muotli 
If,  as  in  many  ai^rangements,  the  retieetor  Ihj  over  one  eye  of  the  Surgi^on,  be 
must  so  place  it  thai  he  sees  clearly  through  the  hoh.»  in  the  centre,  and  can 
consecjuently  employ  both  eyes  in  examitiing  the  throat.  The  patient  now 
having  the  head  very  slightly  inclined  backward,  opens  his  mouth  and  pats 
out  his  tongue.  The  Surgeon  gn^sps  the  tip  of  tiie  tonj^ue  gently  l)eiwceti 
the  forehnger  and  thumb  of  his  letl  hand,  covered  by  a  cloth  or  p<>ckeb* 
handkerchief.  He  must  be  carcftil  not  to  dmg  on  the  tongue,  but  merely  Ui 
hold  it  steady,  supporting  it  underneath  and  keeping  it  fmm  being  hurt  by 
the  lower  teeth,  by  the  forefinger  passed  across  its  under  surface.  He  now 
takes  the  small  mirror  and  warms  it  over  the  lamp,  so  that  the  patient'* 
breath  may  not  condense  on  it  and  obscure  the  image  of  the  lar\*ux.  Having 
warmed  it  till  he  sees  the  cloud  of  condensed  moisture  from  the  lamp  di^^ 
apf:»ear,  he  tests  it  against  his  own  cheek  to  feel  that  it  ia  not  too  hot^aiid 
th<*n  introduces  it  in  the  ful lowing  way  :  The  handle  being  held  like  ii  pem 
and  rather  to  the  left  side  of  the  patietjt*s  mouth,  the  mirror  is  {>a8S€<d  in 
carefolly,  having  its  surface  parallel  to  the  Jorsum  of  the  tongtiL-,  until  Iho 
tip  of  the  uvula  i-ests  on  its  back,  and  is  pushed  slightly  backuardit  juid  up- 
wimlit  by  it.  Cai*e  must  be  taken  in  doing  this  that  the  reflecting  Kurfaot 
does  not  touch  the  tongue,  and  tliat  the  mirt^or  is  not  {Nts^ed  m  far  us  to  touch 
the  hick  of  the  pharynx,  which   in  most  patients  would  cause  i*  tit 

swallowing.     The  mirror  Ijeitig  in  the  position  above  drscribed,  t  m 

wil)^  if  he  sec  anything,  view'  the  back  of  the  pharynx  reflected  on  iw  anrt^ce; 
but,  by  gently  and  sicadily  raising  his  hand,  so  as  to  render  the  arv/^"  <  -TVf^d 
by  the  surface  of  the  mirror  with  the  [latient's  body  about  half  a  :  le, 

ho  will  l>ring  the  o[»ening  of  the  glottis  into  view.     By  raising  tl  >  iB 

a  little  further,  he  can  examine  the  epiglottis  and  the  root  of  the  (      _  It 
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must  be  remembered  that  the  image  thus  produced  is  reversed  in  the  antero- 
posterior direction,  the  parts  that  appear  anterior  on  the  mirror  being  really 
posterior  ;  while  in  the  transverse  direction  there  is  no  reversal. 

When  the  Surgeon  requires  both  hands,  as  in  the  application  of  caustics  or 
in  the  removal  of  growths  or  foreign  bodies,  the  patient  must  be  made  to  hold 
his  own  tongue,  or  it  must  be  held  by  an  assistant.  The  Surgeon  then  holds 
the  small  mirror  in  his  left  hand,  and  the  instrument  he  is  using  in  the  throat 
in  his  right.  Sometimes  all  view  of  the  larynx  is  obscured  by  the  patient 
obstinately  arching  the  tongue  in  the  mouth.  It  must  then  be  held  down  by 
a  spatula.  In  some  patients,  the  fauces  are  so  irritable  that  the  slightest  touch 
causes  violent  retching.  This  may  be  completely  overcome  by  painting  the 
fauces  with  a  20  per  cent,  solution  of  cocaine  about  five  minutes  before  the 
examination  is  made,  or  by  using  a  spray  of  a  4  per  cent,  solution.  If 
cocaine  be  not  at  hand,  the  irritability  may  be  allayed  by  sucking  ice  for  a 
short  time. 

Larsmgitis. — Inflammation  of  the  larynx  occurs  both  in  adults  and  in 
childnen,  though  more  commonly  in  the  former,  from  exposure  to  cold,  and 
various  other  causes.  Laryngitis  may  not  only  be  of  an  acute  or  a  chronic 
kind,  but  the  acute  form  likewise  presents  two  distinct  varieties,  according  to 
the  parts  affected,  the  cause  from  which  it  arises,  and  the  condition  of  consti- 
tution in  which  it  occurs  :  in  one,  the  true  Acute  Catarrkal  Laryngitis, 
the  inflammation  is  seated  chiefly  in  the  mucous  membrane  ;  in  the  other,  the 
CBdematoiui  Laryngitis,  the  affection  extends  to  the  submucous  areolar 
tissue,  within  and  around  the  larynx. 

In  all  inflammatory  affections  of  the  larynx,  whether  acute  or  chronic, 
there  is  danger  to  life ;  the  narrow  chink  of  the  glottis  rapidly  becomes 
occluded,  and  asphyxia  consequently  results.  This  may  happen  either  by  the 
swelling  of  loose  folds  of  mucous  membrane  about  the  upper  opening  of  the 
glottis  ;  from  membranous  exudation  upon  the  vocal  cords  ;  or  by  the  occur- 
rence of  8|)a8m  in  the  larynx.  Indeed,  there  is  usually  more  or  less  spasm 
conjoined  with  all  the  acute  inflammatory  affections  of  this  part ;  and  the 
spasm,  superadded  to  already  existing  mechanical  occlusion,  is  a  common 
cause  of  death.  The  spasms  do  not  at  first  recur  oftener  than  at  intervals  of 
half  an  hour  or  an  hour ;  but  as  the  disease  advances  they  become  more 
frequent,  and  in  any  one  of  them  the  patient  may  be  carried  off.  This  freedom 
from  permanent  occlusion  conmionly  occurs  in  cases  of  laryngitis  ;  and  the 
immediate  cause  of  death  in  the  majority  of  instances  appears  to  be  spasm, 
conjoined  with  defective  arterialization  of  the  blood,  which  causes  congestion 
of  the  lungs  and  convulsions. 

Aente  Catarrkal  Laryngitis  may  arise  from  exposure  to  cold,  from 
violent  strains  of  the  vocal  apparatus,  or  from  extension  of  catarrh  from  the 
nose  or  pharynx.  It  is  most  common  in  adult  males,  but  may  occur  in 
children.  One  attack  predisposes  to  another.  The  mucous  membrane  only 
1)eing  affected,  the  si/mptoma  are  not  indicative  of  such  marked  interference 
with  respiration  as  is  met  with  in  the  cedematous  form  of  the  disease.  There 
are  dryness  of  the  throat  and  hoarseness,  with  pain  varying  from  mere 
tickling  to  a  severe  sense  of  constriction.  Occasionally  there  arc  pain  and 
tenderness  on  pressing  upon  the  larynx,  more  e8f)ecially  about  the  pomum 
Adami.  The  voice  is  nt  first  harsh  and  rough,  then  stridulous,  and  finally 
may  be  completely  lost ;  there  may  be  some  pain  and  difficulty  in  deglutition. 


716 


DISEASES   OF   THE    LARYNX. 


In  simple  cfttan'hal  larrniritis  there  is  rarelj  any  mTious  dyspnaea  or  spasm, 
but  in  children  th(*re  may  be  considerable  difficulty  in  respiration,  e«pecially  if 
the  glofctis  becomes  covered  with  dried  mucus  dnrinp:  sleep.  There  is  expecto* 
ration  of  frothy  mucus,  sometimes  tinged  with  blood,  and  the  act  of  nougbing 
18  accompanied  by  considerable  pain.  With  the  laryngoscope  the  itittfuaely 
injected  state  of  the  mucous  membrane  of  the  larynx  can  be  seen  :  but  thi»  i» 
not  aceompliflhed  without  diflicolty,  partly  from  the  irritability  of  tt»e  faucet, 
and  partly  from  the  large  amount  of  tenacious  mucus  which  usually  surrounds 
the  jEflottis,  In  very  severe  cases  the  inHananiation  may  extend  to  the  sub- 
mucous tissue,  and  be  accompanied  by  exudation  into  the  loose  areolar  tissue, 
and  the  Fymptoms  then  gradually  merge  into  th»j»e  of  the  oedematous  form  of 
Iaryn2:iti8  presently  to  be  described. 

Trmhmni. — The  patient  should  be  placed  in  a  warm  atmosphere,  which 
ahould  be  kept  moist  by  steam  carried  into  the  room  from  the  spout  of  a 
kettle.  This  is  especially  iuiportant  in  children,  to  prevent  the  drying  of  the 
mucus  during  sleep.  Hot  fomentations  may  be  applied  to  the  throat,  and  the 
patient  should  be  made  to  inhale  the  steam  from  a  pint  of  hot  water,  t» 
which  a  teaspoon ful  of  compound  tincture  of  benxoiu  has  been  added.  A  free 
purge  will  generally  be  found  useful  at  the  onset  of  the  attack,  and  ahoutd 
there  be  much  pain  and  cough  small  doses  of  opium  should  be  ndminieiered. 
Should  symptoms  of  dyspneea  appear,  indicating  a  tendency  for  the  inflamma* 
tion  to  assume  the  oedematous  form,  more  active  measures  must  be  adopted, 
which  will  be  described  with  that  affection. 

Acuta  CEdematoQi  J^aryugitls  may  arise  as  an  intensification  of  eiimple 
catarrhal  inflammation,  as  an  independent  affection  by  extension  from  neigh- 
bouring parts,  or  as  a  complication  of  various  clironic  affections  of  the  laryiUL 
In  many  cases  it  seems  to  be  erysipelatous  in  character,  occurring  aa  the 
result  of  exposure  to  the  impure  air  of  crowded  hospitals,  to  aewer  gas,  or 
to  the  specific  infection  of  eiyaipelas.  In  fact,  it  appears  to  be  at  times 
epidemic,  and  in  its  pathological  conditions  to  reaembie  cloeely  phlegniotioas 
erysipelas  of  the  part,  the  mucous  membrane  becoming  red,  pulpy,  and  swolleHi 
uud  the  submucous  tissue  infiltrated  with  sero-pumlent  fluid.  G^emaiooi 
laryngitis  is  occasionally  met  with  in  fevers,  especially  in  scarlet  fever,  and  it 
is  predisposed  to  in  some  cases  by  Uright*s  disease.  It  is  most  eommrmly  met 
with  in  adults,  being  very  rare  before  the  age  of  eighteen.  The  .vfmphm»  $xt 
usually  well  marked.  The  fauces  are  reddened,  dusky,  and  swollen  j  difficultj 
in  swallowing  is  often  an  early  and  prominent  symptom,  and  contiiiiMi 
throughout  ;  dyspnoea,  often  of  a  spasmodic  character,  then  npjieaps,  thti  Upi 
becoming  livid,  the  nostrils  dilated,  the  features  pale  and  tjedewed  irith 
pt^rspiration,  the  eyes  wntcry  and  bloodshot,  and  the  respiratory  musdea  an 
oalled  inti*  violent  action  :  gasping  efforts  at  breatliing  and  snddeo  fits  of 
incraaaed  difHculty  in  inspiration  come  on  ;  at  the  same  time  the  pulse  it  feehk, 
though  it  continues  ru[»i(l  ;  and,  unless  eflficieutly  relieved,  the  pattfut  mil 
spi*edily  sink.  Th<*  voice  is  at  flnet  hoarse,  but  is  *ipeedrly  lost,  and  there  may 
be  some  tenderness  al)out  the  larynx.  The  dyspncca  is  usually  peculiar  ill 
character  in  the  intervals  between  the  spasms.  Inspiration  is  always  nuiftt 
or  less  diflicult,  as  the  swollen  partn  fall  together  in  a  valve-Hke  manner  over 
the  opening  of  the  glottis.  Kxpinitirm,  f»n  the  other  hand,  may  be  compifa* 
lively  easy.  The  fatal  reanlt  is  fVei|nently  due  directly  to  spasm.  The 
come  on  early,  and  are  very  apt  U*  be  brought  ou  bj speaking  or  swallowing 
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hut  as   the  disease  advances   the  dyspncea  Ijecomes  more  continiioiia,  ontil 

8Lup<»r  at  length   suptTvenes,  and  speedily  terminates   in  death*      There  ig 

ixsnally  well-marked  febrile  distarhance*     If  the  fi nj^er  be  passed  over  the  back 

of  the  tongtie  the  rigid  swollen  epiglottis  may  be  distinctly  felt*    Laryn^oscopic 

e3camination  shors  the  epiglottis  forming  a  red  semi-trsns- 

pmreot  roll,  usually  bent  upon  itself  transversely.     It  may 

completely  conceal  the  part8  beneath,  but  in  many  cases  the 

cedematous    aryteno-epiglottidean   folds    may   be    seen   on 

each  side.     It  is  nirely  possible  to  obtain  a  view  of  the 

oords* 

The  oedematons  infiltration  in  this  form  of  laryngitig  is 
oontiniid  principally  to  the  submucoas  areolar  tissue  around 
the  epiglottis,  in  the  aryteno*epiglottideau  folds,  and  over 
the  arytenoid  cartilages.  In  these  situations  the  tissue  \% 
distended  with  an  abundant  inSammatory  exudation,  of  an 
opalescent  appearance^  so  that  the  swollen  membrane  may 
almoat  completely  occlude  the  rima  glottidis  (Fig.  750).  It 
is  a  piith Illogical  fact  of  much  importance  that  the  effusion 
never  extends  below  the  true  vocal  cords,  being  hraite<l  at 
this  point  by  the  direct  afihe^ion  of  the  mucous  liiembrane 
to  the  subjacent  tibrous  tisane,  without  the  intervention  of 
liny  looae  areolar  tissue. 

DimjTioitU, — It  is  of  great  imp<^>rtance  to  recogiiize  cedema- 
tous  laryngitis  e^rly,  and  not  to  confound  it  with  simple  catarrhal  inflammation. 
The  laryngoscope  is  of  the  greatest  use  in  arriving  at  a  cori^ct  diagnosis.  It  is 
somewhat  difficult  Uy  use  in  these  cases,  especially  if  there  be  much  dyspnoea, 
bat  supposing  even  a  momentary  glance  be  obtained  of  the  opening  of  tbe 
glottis,  the  condition  depicted  in  Fig»  757  may  readily  be  reaignized*  In 
addition  to  this,  the  occasional  epidemic  character  of  the  affection,  the  early 
dyspncea,  and  the  dnsky  swollen  fauces  will  point  to  the  oederoatous 
variety. 

The  Trmhmnt  should  be  antiphlogistic,  though  in  many  canes  the  constitation 
will  not  bear  very  active  measures.  In  some  cases  aconite,  antimony,  or 
salin<*H  luight  be  of  use,  but  very  oi^n  the  invaaion  of  the  iuflatnnuition  is 
ao  rapid  that  hnial  means  must  be  relied  upon  rather  ihiin  constitutional  In 
oaiGt  where  there  is  much  uedema  scaritittation  with  a  sharp*pointed  bistour}% 
iibeitthed  with  plaster  to  within  a  quarter  of  an  incli  of  its  point,  will  be  found 
tbe  most  ready  means  of  unloading  the  infiltrated  mucous  membrane.  The 
operation  of  scurihcation  may  lie  more  ai:curately  performed  by  using  the 
laryngeal  lancet,  whilst  the  glottis  is  brought  into  view  by  the  use  of  the 
laryngo8c:oj>e,  Aft4.T  tliis,  inhalations  of  the  steam  from  a  pint  of  hot  wiiter 
to  which  twenty  drnp«  of  carbolic  acid  or  a  dnichm  i)f  compound  tincture  of 
bi^nxoin  has  been  added,  will  be  found  to  give  most  relief-  Hot  fomentations 
mnut  lie  applied  externally  and  (retjuently  changed*  In  the  early  stages  ice 
may  be  sucked  and  applied  externally,  but  after  the  swelling  ha>*  commenced 
steaming  the  throat  usually  gives  more  relief.  A  U>  per  cent,  solution  of 
cocaine  applied  directly  to  the  larynx  with  %  brush  or  oaed  in  the  fonn  of  a 
apmy  will  scmietimes  prove  beneficial.  If,  notwithstanding  tltene  rL*medies» 
the  diffir'uUy  in  respiration  c^mtinues  to  increaJ5c  relief  must  be  ulTord^tl  by 
intnlmtion  or  by  oj^ening  the  wind-pipe  before  the  lungaand  brain  have  become 
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hopelessly  engorged.  The  ebuiee  between  these  methods  of  treatment  will  Ix* 
cx>n6idered  in  the  foUowiug  chapter.  Under  no  circumstances  should  the 
Surgeon  delay  ioterfereace  until  extreme  and  continnoiis  dyspnoea  has  set  in  ; 
this  may  uever  occur*  the  difficulty  in  breathing  being  rather  sjiaamodic  than 
continuous,  and  in  one  of  the  spasms  death  may  suddenly  occur.  When  onoe 
dyspnoea  with  laryngeal  spasm  has  fairly  set  in,  every  moment  is  precious,  m 
the  patient  may  at  any  time  be  carried  off  by  the  recurrence  of  th©  spasmodic 
seizures.  The  lungs  alsc»  may  become  fatally  conj^ested  if  the  difliculry  in 
breathin^^  be  allowed  to  continue  too  Ion;?, 

In  some  cases  8loii;rrlaing  and  putrid  suppuration  of  the  submacous  tissne 
may  occur,  as  in  phlegmonous  erysipelas  of  other  parts  of  the  body*  and  the 
patient  may  die  partly  from  asphyxia  and  partly  from  blood-jniisoninfir*  In 
these  cases  the  administration  of  stimulants  and  tonics,  more  particulai'ly  port- 
wine  and  bark,  with  free  use  of  antiseptic  inhalations,  will  be  urgently 
refjniivd. 

Traumatic  Laryngitis  from  scalds^  corrosive  flciids,  k^„  has  afaready  been 
alluded  to  in  Vol.  I.,  p.  8.^7.  It  usually  assumes  the  oedematoas  form,  and 
requires  the  same  treatment. 

Chrome  Laryngitis. — The  larynx  is  liable  to  Yarious  olironic  diseases  of 
a  serious  character,  some  of  which  are  incurable,  leaving  a  permanent  impair- 
ment of  the  vocal  and  other  functions  of  the  larynx.  Chronic  laryngitis  is 
usually  divided  into  three  varieties,  Simple  or  Catarrhal,  Syphilitic,  and 
Tuberculous.  All  forms  give  rise  to  interference  with  the  voice,  and  some  to 
Aphonia,  or  complete  loss  of  voice. 

Simple  Ckromc  Laryngitia, — This  affection  is  common  amon^r^t  thoM 
who  hahiuially  exert  the  voice,  and  fi'om  its  frequency  amongst  clergymen  ia 
familiarly  known  as  the  Clergifmafis  Throat ;  it  is  also  of  frequent  occnrreiice 
amongst  singers,  but  may  be  met  with  in  all  classes  of  the  community.  In 
some  cases  it  is  the  result  of  a  previous  attack  of  acute  lar}Tigitig^  and  tt  is 
predi^juksed  to  by  gout  and  alcoholic  excesses.  The  voice  at  first  hcf:oiiief 
bourse,  and  may  at  last  be  reduced  to  a  whisi^r.  There  is  a  slightly  incnguied 
secretion  of  nuicus,  but  it  is  never  abundant.  The  patient  is  constantly 
trouhle<]  by  a  tickling  or  s|>asmodic  chough,  and  at  the  same  time  there  is 
usually  a  feeling  as  if  there  were  some  constant  cause  of  irritation  in  the 
throat,  attendt*d  by  a  desire  iu  cough  up  and  exfiecUtrate.  Laryngoscopi^) 
examination  shows  difl^uscd  reduess,  with  here  and  there  raraiform  injection 
of  the  vessels.  The  true  vocal  cords  have  lost  their  sharp  edges,  and  art 
somewhat  rounded,  and  at  the  same  time,  instead  of  the  pure  white  ooloar 
natural  to  them«  they  are  usually  of  a  pink  tint.  Occasionally  small  wori-hke 
gnwths  or  minute  sui>erficial  erosions  may  appear  on  the  vijcal  cords  or  on 
other  parts  of  the  glottis,  us  the  result  of  simple  chronic  laryngitis.  In  many 
cases  the  appearances  may  l>e  more  or  less  obscured  by  adherent  pellets  of 
toui£h  mucus. 

Treatment. — The  treatment  of  simple  chronic  laryngitis  requires  ia  lie 
conducted  by  careful  regulation  (jf  the  general  health  and  st*lectiim  of  cltmsUii 
avoidance  of  exposure  to  cold,  atteutioo  t«>  digestion  and  diet,  and  rest  of  lbs 
parts.  All  loud  or  probjnged  speaking  should  be  strictly  forbidden.  In 
addition  to  this  the  local  applications  of  varions  astringent  vogetablt^  and 
metallic  solutions  is  of  thu  greatest  service. 

In  the  milder  forms  of  the  disease,  glycerine  of  tannin,  applied  by  means  of  a 
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camerH-bair  bnish,  will  t^  found  nsefnl.  In  matiycascfi  the  best  results  follow 
the  iiibalation  of  solutions  of  tannin  or  sulphate  of  zinc  in  a  pulverized  form* 
upjjlied  by  nieana  of  the  ordinary  spray- producer.  Mackenzie  recom  in  ended 
iDsufflations  of  pale  powdered  catechu  with  bismuth  and  a  little  nioiphia, 
iiud  when  this  does  not  make  much  impression,  insufflation  of  eucalyptus  (red 
gum)  powder.  Stiomlatiug  inhalatioriB  are  also  very  largely  employed;  of 
these  the  moat  useful  are  the  officinal  vapor  oJei  pini  sylvestris  and  ereasote 
in  the  strength  of  ^0  drops  to  half  a  pint  of  boiling  water. 

Fq  the  more  obstinate  cases,  especially  where  there  is  much  thickening  of 
the  mncouB  membrane,  astringent 
solutions  should  be  directly  applied  to 
the  larynx  by  means  of  a  laryngeal 
brush  (Fig^,  757),  The  solutions  most 
extensively  employed  are  nitrate  of 
silver  (li>  to  40  grains  to  the  ounce), 
find  chloride  of  zinc  (i'O  to  30  grains 
to  the  ounce).     In  using  the  laryngeal  ^ 

brush  the  surgeon  should  be  guided  by  the  laryngoscope  m  that  he  may  see 
dearly  the  parts  tcj  which  he  applies  it.  As  the  brush  is  applied  the  patient 
should  be  made  to  say  '*  ah/*  so  as  to  raise  the  epiglottis,  and  the  Surgeon 
should  actually  see  the  brush  go  behind  it.  (iuided  by  the  laryngoscope,  the 
bmah  may  be  momenUirily  passed  between  the  voeut  cords,  but  the  spajsm  so 
caused  renders  it  im|}ossible  to  do  more. 

The  application  should  at  fij"8t  be  repeated  about  every  second  or  third  day, 
in  order  to  ensure  its  full  eitects,  but  afterwards  it  may  be  made  at  longer 
intervals. 

Bypkilitic  Laryngitis. — According  to  Morell  Miickenzie,  syphilitic  diseu^ 
forms  about  i\  y^r  cent,  of  all  atlections  of  the  larynx.  In  the  early  stage 
of  syphilis,  slight  hypenemia,  with  a  little  hoarseness,  is  not  uncommon,  but 
ft  18  usually  so  slight  as  to  pass  unnoticed.  In  the  later  secondary  stages, 
candy lomata  or  mucous  tubercles  may  be  met  with.  They  can  be  recognized 
only  by  the  laryugosco]M!,  by  means  of  which  they  eim  be  seen  Jorming 
•niMith  i:reyish  elevations^  usually  on  the  epiglottis  or  the  inter-arytenoid 
fold  of  mucous  membrane.  These  may  be  followed  by  supertieiul  uleemtion. 
The  most  commou  and  characteristic  of  the  syphilitir  atfcctions  of  the  hirynx 
mre  those  met  with  in  the  tertiary  stages  of  the  dist^ase.  The  pathological 
changes  observed  are  the  same  as  in  other  parts— diUuse  overgrowth  of  the 
connective  tissue  or  gummatous  infiltration,  and  the  formation  of  isolated 
lemmata.  The  subsequent  softening  of  the  gummata  givis  rise  to  wide- 
npn^ttdtng,  detstructive  ulceration,  and  should  the  patient  recover  and  the 
nhvrs  heal,  cicatricial  contraction  follows,  sometimes  to  such  an  extent  as 
almost  to  close  the  opening  of  the  larynx.  The  purt«  first  affected  are 
,  jptnally  the  epiglottis  wnd  the  aryteno-epiglottidean  folds,  und  froru  thes** 
*  ^\\\tM  the  ulcitnition  extends  inwards  towards  the  glottis.  Sometimes  the 
gummatJi  may  be  seen  as  pale  yellowish  elevations  in  the  mucous  membrane, 
and  should  softening  and  ulceration  follow,  the  yellowish  ailhei'eut  slough 
may  possibly  be  recognized.  Syphilitic  ulceration  not  uncommonly  leads 
to  complete  desl ruction  of  the  epiglottis,  and  in  the  later  stages  nccroeis 
of  the  cartiliiges  frequently  occurs.  The  disease  is  usually  jusaocnated  with 
stmilar  ulceration  in   the   pharynx.     The  f^ymptoms  are  those  of  chronic 
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laiyngitia,  witii  muco-pitrulent  expectoration  and  gradual  lo«s  of  roioe. 
Oradunlly  increasing  dyspnoea  is  ni)t  uncommon  from  contraction  of  the 
opening  of  the  glottis, 

Oia4jnosis, — Syphilitic  ulceration  of  the  larynx  is  recognized  by  the  history 
of  syphilis  and  the  presence  of  other  manifestations  of  the  disease^  by  the 
ritridity  of  tiie  affected  tissue?,  by  the  early  affection  of  the  epiglottic  the  foul 
grey  surface  of  the  ulcere,  or  the  presence  of  adherent  yellow  Hlonghs,  and  by 
the  fact  that  the  ulceration  commences  in  the  jieripheral  parts^  and  epreads 
towards  the  central.  The  rapidity  with  which  tlie  destruction  of  tisane  may 
take  place  serves  to  distinguish  it  from  carcinoma. 

TrmtmenL — The  usual  constitutional  treatment  of  syphilis  mUBt  be  activdy 
adopted.  Locally  a  solution  of  perchloride  of  mercury  (gr.  ij.  to  5j.)>  may  he 
applied  with  a  sponge  or  brushy  or  a  preparation  of  half  that  strength  aaed  m 
a  spray.  Iodoform  mixed  with  twice  its  bulk  of  starrh  may  be  blown  into 
the  larynx  by  means  of  an  ordinary  laryngeal  insufflator.  When  healing  it 
taking  plat',e  nitrate  of  silver  may  he  of  use*  but  it  is  not  so  ef!icacioaa  aa  in 
simple  chronic  laryngitis.  Should  the  dyspnoea  become  a  marked  symptom, 
tracheotomy  must  be  performed,  unless  intubation  be  tried  and  found 
successful 

Tnberctiloiia  Laryngitis  is  usually  met  with  only  in  advanoed  diaeaae  of 
the  lungs,  but  occasionally  it  is  the  earliest  sign  of  phthisis,  and  the  diseaae 
may  run  its  course  and  terminate  fatally  without  the  lungs  being  extensively 
att'ected.  This  variety  is  sometimes  spoken  of  as  iMrtfrtqeat  Phthisis,  The 
earliest  symptoms  are  merely  those  of  chronic  laryngitis*  As  it  advances  the 
voice  is  lost,  there  is  constant  cough,  with  frothy  muco-pnrulent  expectoration 
and  great  pain.  Deglutition  becomes  more  and  more  painful,  till  at 
last  the  patient  can  scarcely  be  induced  to  swallow^  and  death  takes  plioe 
gnidually  from  exhaustion.  Laryngoscopic  examination  may  at  first  show 
nothing  more  than  marked  aneemia  of  the  whole  of  the  larynx  without  any 
definite  lesion.  This  should  always  be  looked  upon  as  a  suspicious  sign^  and 
proper  precautionary  measures  should  be  taken  without  delay.  Before  long* 
however,  a  peculiar  swelling  is  observed  in  the  mucous  membrane  cover- 
ing the  arytenoid  cartilages  nod  the  neighbouring  parts  of  the  aryteno 
epiglottidean  folds.  This  gives  riae  to  two  pyrifomi  sweHiugsof  sufficient  siw 
to  meet  in  the  middle  line  posteriorly.  It  is  this  swollen  maas  projecting 
backwards  that  causi^'s  the  pain  and  difficulty  in  swallowing.  Numerous  small 
ulcers  then  appear,  firat  in  the  central  parts,  and  subsequently  extending  to  the 
peripheral.  The  tuider  surface  of  the  epiglottis  may  he  early  affected.  Tbc» 
ulcers  gra<lnally  coalesce  find  extend,  forming  creuulated  s<L»re8,  destroying  the 
vocal  coi*d8  and  neighbouring  parts.  At  any  stage  of  the  disease  dyafmcBa 
may  supervene  as  the  result  of  oedcraatous  swelling.  In  the  Int^r  stagea,  if! 
patient  survive  sufficiently  long,  necrosis  of  the  cartilages  may  take  plaeo. 

The  Diagnosis  is  made  by  the  presence  of  disease  <if  the  lungs,  the 
swelling  over  the  aryti'uoid  cartilages,  by  the  mnlti felicity  of  the  ulcers  and 
their  comparatively  superficial  character,  and  by  the  fact  that  they  a|ipeAr  fiM 
in  the  central  parts  of  the  larynx  and  spread  towanls  the  peripbenJ,  One 
very  characteristic  mark  in  pronounced  cases  is  that  the  whole  of  the  tniiide 
of  the  larynx  seems  bathed  in  an  abundant  creamy  secretion.     In  a  dcmbtfial 

e^  the  presence  of  tubercle  bacilli  in  the  6]juti]m  will  confirm  the  diagoom* 

The  Trmimmi  of  this  affection  belongs  rather  to  the  Physician  than  the 
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Surgieon.  Local  treatment  can  at  most  give  some  slight  relief.  Mackenzie 
recommended  soothing  inhalations,  saohaa  the  compound  tincture  of  benzoin, 
or  the  insutflation  of  from  one-etghth  to  one- fourth  of  a  grain  of  morphia 
diluted  with  starch  and  oxychlorate  of  bismuth,  twice  a  day.  From  half  a 
grain  to  a  grain  of  iodoform  may  advantageously  be  added.  Good  results 
have  been  obtained  by  Heryng  of  Warsaw,  Kranse  of  Berlin,  and  others, 
by  the  use  of  lactic  acid.  This  may  be  painted  on  the  ulcers  as  a  solution, 
gradoaUy  Increased  from  2()  to  80  per  cent.,  the  application  being  made  every 
day  or  less  often.  A  more  thorough  method  consists  in  ansesthetizing  the 
larynx  with  a  I(^  per  cent,  cocaine  spray,  and  then  scraping  the  nlcers  with  a 
laryngeal  curette,  and  thoroughly  applying  pure  lactic  acid  by  means  of 
a  small  plug  of  cotton  wool  hehi  in  laryngeal  forceps.  The  dyspnoea  is  rarely 
such  as  to  necessitate  traclieotomr.  The  difficulty  in  swalh)wing  when  due 
meaOy  to  pain  may  be  relieved  by  the  application  of  a  '!<)  per  cont*  solution  of 
cocaine  to  tlie  larynx  by  means  of  a  brash,  or  a  4  per  cent.  Rolution  in  spray 
with  an  ordinaiT  spray-producer,  before  a  meal.  If  it  arises  from  the  food 
finding  its  way  into  the  larynx »  the  patient  must  lie  t^dii  by  means  of  a  tube, 
rht'  pfL^iKflrro  of  wbich  may  be  facihtated  hy  the  application  of  cocaine. 

Complications  of  Chronic  Laryni^tis. — In  all  eases  of  chronic  laryn- 
gitis there  is  a  tendency  to  amie  inflammation  supervening  on  the  chix>nic 
dii^ease.  The  affection  may  then  prove  fatal  by  the  induction  of  oedema 
irlottidis,  often  coming  on  with  great  rapidity.  ^Wro^w  of  the  Cartila^/es  of 
Ihr  Larynx  is  most  commonly  a  complication  of  th^  more  advanced  stages  of 
syphilitic  laryngitis,  and  less  frequently  of  fcubercvilous  disease.  It  has  been 
ktiowB  in  rare  cases  to  follow  tyf>hoid  fever,  and  still  more  rarely  to  occur 
without  any  evident  c^use.  It  gives  rise  to  copious  expectomtion  of  large 
qitiiutiticM  of  fetid  piiriform  sputa,  often  streaked  with  blood,  and  occasionally 
aing  masses  of  necrosed  and  usually  calcified  cartilage.  In  many  cases 
form  outside  the  tube,  and  aft-er  much  irritation  and  distress  <>j)en 
externally ;  and  not  unth^quently  they  are  so  extensive  as  to  undermine  and 
disorganize  the  greater  portion  of  the  tissues  of  the  anterior  part  of  the  neck. 
Where  they  correspond  to  the  necrosed  patches  of  cartilage,  they  give  rise  to 
aerial  fistulse,  through  which  bubbles  of  air  eicape  during  respimtion, 
Trucheotoray  is  often  required  in  these  cases. 

In  cases  of  long-standing  laryngeal  disease,  either  syphilitic  or  tuberculous, 
it  has  been  proposed  by  Bryant  to  peirform  tracheotomy  with  the  view  of 
giving  the  diseased  organ  rest,  the  operation  being  undertaken,  not  for  the  relief 
of  laryngeal  obstruction,  but  with  the  object  of  aiding  other  curative  means  in 
iin  oUierwisc  intractable  disease.  This  suggestion  appears  to  be  foundc<i  on 
sound  principles,  and  is  of  peculiar  importance  when  we  consider  that  patients 
siatTering  from  chronic  laryngeal  disease  are  never  safe  from  the  sudden  super* 
Tention  of  tsdema  glottidis.  Whenever  acute  inflammation  supervenes,  with 
a  tendenoy  to  oedema  alxuit  the  glottis,  the  patient  shouM  \w.  narrowly  watched, 
as  he  may  be  carried  (tlf  by  the  Mudden  swelling  of  thr^  lips  of  the  rima,  or  by 
tl)e  iiccurrence  of  spasm.  In  such  cases  tracheotomy  may  have  to  be  jier- 
formed  \  and  this  must  not  be  delayed  until  the  patient  falls  into  an  asphyiial 
caadtttoo* 

MmrwoTkM  Affsetions  of  tlia  Xarjnz  occur  lK)tli  in  cliildn'ti  and  in  adults. 
Ill  children  the  affection,  commonly  called  laryngismus  StriduliiSv  i^ 
frequently  associated  with  rickets.    The  child  iss€]i&ed«  often  without  pnsvious 
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n-arnin^,  with  difficulty  in  breathing,  makes  violent  efTorts  to  inspire^  becomes 
bkuk  m  the  face  and  convulsed,  and  has  in  rare  cases  been  known  to  die 
befoi^  anything  can  be  done  for  hie  i^lief :  but  ordinarily  he  ^apes  and  gasps 
afevv  times,  and  eventually  recovers  himself  with  a  \iii\\r  deep-drawn  whooping 
inspiration.  The  aLtiicks  vary  in  severity  and  may  occur  several  times  daily 
or  only  very  occasionally.  In  cases  of  thig  kind,  the  Treatment  at  the  time  of 
the  fit  consists  in  dashing  cold  water  in  the  face,  in  exposing  the  body  to  a 
current  of  cold  air,  and  in  using  friction  to  the  extremities.  If  asphyiia 
occur,  intubation  or  tracheotomy  may  Ix^  ref|uired  j  but  this  is  very  rare*  The 
general  treatmeut  of  ilie  rickety  condition  with  which  the  affection  is  so  often 
associated  is  must  important. 

In  the  adult^  these  spa.'rmodic  affection s  of  the  larynx  may  be  hysterical^  or 
may  result  from  irrit^ition  of  the  laryngeal  nerve^i  by  the  pressni-e  of  tumourt 
or  aneurisms.  In  other  instances  they  arise  from  the  presence  of  s^Dme  local 
inflammatory  mischief  about  the  glottis.  In  the  hysterical  form  of  tlw 
aflectioQ  the  ordinary  remedies  for  hysteria,  together  with  cold  douches,  will 
be  of  essential  service.  When  the  disease  arises  from  irritation  to  the  trucks 
of  the  nerves  tracheotomy  may  give  relief,  but  the  cause  of  the  pressure  on  the 
nerves  is  usnatlv  in  itself  of  a  fatal  character. 


\ 


FaralysiB  of  tlie  lArynjc,  either  unilaterat  or  bilateral,  is  occarionallr 
met  with.  When  unilateral,  it  arises  usually  from  pressure  on  the  recarrent 
laryngeal  nerve  by  an  aneurism  or  other  tumour.  The  varieties  of  larjmgeal 
panilysis  due  to  the  pressure  of  an  aneurism  on  the  recurrent  laryngeal  ner^ 
have  already  l>een  considered  at  p.  lafj.  Bilateral  abducLor  pruiiiysis*  whidi 
is  usually  associated  with  disease  of  the  central  nervous  system,  especially 
locomotor  ataxy,  may  cause  serious  dyspnoea  necessitating  tracheotomy  ^'^r  fr« 
relief. 

Tumoiirtt  of  tlie  I^arynz. — Simplo  Tnjnonrs. — Papillamata  fonii  iiif 
most  common  sinij^le  tuiiionrs  of  the  larynx.  They  appear  aa  cauliflower- 
like growths  of  all  sizi-^  up  to  that  of  a  vvalnut.  They  may  be  singh^  and 
tK'dunculaled,  or  multiple  and  sessile,  spreading  widely  over  the  npjier  opening 
of  the  glottis.  Their  most  common  seat  of  origin  is  the  vocal  cords.  Thqr  | 
are  met  with  at  any  ago,  but  are  more  common  after  thirty  tbaii  before.  In 
structure  they  resemlilc  similar  growths  elsewhere,  l)eing  com]M)aed  of 
prwesses  of  vascndar  eonnectivc  tissue  covered  with  a  laytT  of  epithelium. 
The  epithelium  is  that  normal  to  the  part,  being,  as  a  rule,  sqmunous.  though 
columnar  epithelium  is  said  to  have  beeu  occasionally  observed.  fHhramaia 
are  much  less  commou.  They  form  rounded  or  smoothly  lobiilated  peduncu* 
lated  growths,  sprin^^ing  nsnally  from  the  neigh  bo  urhotKi  of  the  vocal  cordu 
They  are  almost  invariably  single.     They  are  compo6od  of  ordinary  fibroun 
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tissue,  covered  with  a  squamous  epithelium.  Myxomay  Lipoma  and  Ncevus 
have  been  met  with ;  Myxochondroma  is  of  extreme  rarity.  A  case  has 
been  recorded  by  J.  W.  Bond,  in  which  partial  excision  of  the  larynx  was 
performed  for  a  large  myxo-chondroma  springinjif  from  the  anterior  surface  of 
the  posterior  part  of  the  cricoid  cartilage.  Cysts  arising  from  retention  of  the 
secretion  of  the  mucous  glands  occasionally  develop  in  the  neighbourhood  of 
the  epiglottis  or  false  vocal  cords.  They  form  smooth,  shining,  rounded 
projections.  Polypus  of  the  Larynx  is  a  term  applied  to  any  pedunculated 
growth,  and  has  no  pathological  significance.  • 

The  simple  tumours  of  the  larynx  cause  alteration  in  the  voice,  slight  cough, 
discomfort,  and  dyspnoea,  varying  in  degree  with  the  size  of  the  growth. 


Fl^.  7i9.— Kndo-laryiigral  Forc«iH. 


Fig.  7Uf).— Endo-lar^'ngeal  Forceps. 


Their  true  nature  can  be  recognized  only  by  careful  examination  with  the 
Iaryngoscop<*. 

Treatment, — These  growths  may  be  removed  by  one  of  two  methods — the 
endo-  or  the  ecto-laryngeaL  There  appears  to  be  a  general  consensus  of 
opinion  amongst  laryngologists  that  the  endo-laryngeal  method  should  always 
be  attempted  in  the  fii-st  instance.  Should  it  fail,  then  the  larynx  may  be 
opened  and  the  growth  removed  from  without.  The  endo-laryngeal  method 
consists  in  removing  the  growth  by  means  of  instniments  specially  designed 
for  the  purpose,  guided  by  the  laryngoscope.  The  instruments  most  com- 
monly used  are  forceps,  by  which  the  growth  can  l>e  seized  and  torn  from  its 
attachments  ;  but  in  pome  cnises,  especially  when  the  growth  is  of  some  size 
and  distinctly  peduucuhited,  wire  snares  or  small  ecraseurs  may  be  of  use.  In 
some  cases  the  destruction  of  the  growth  may  be  brought  about  by  simply 
crn-ihing  it  with  a  strong  pair  of  forceps.  These  operations  have  been  greatly 
facilitated  by  the  use  of  cocaine,  but  still  require  practice  on  the  part  both  of 
the  patient  and  the  Surgeon.     The  patient  must  be  taught  to  keep  steady,  to 
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hold  his  own  tongue,  and  to  tolerate  the  presence  of  the  instrament*  For  this 
purpose  it  is  often  neeesssary  to  trani  him  for  a  week  or  two  before  any  real 
attempt  is  made  to  remove  the  growth.  The  smaller  papillary  growths  will 
sometimes  disappear  under  the  application  of  uitmte  of  silver  ;  in  such  cases 
therefore  the  Surgeon  should  not  be  in  a  hurry  to  attempt  operative  inter- 
ference. The  accompanying  drawangs  (Figs.  758,  759,  7C0)  show  Tarioos 
forms  of  forceps  which  may  be  used  in  these  operations. 

iShonld  the  endo-laryngeal  operation  fail  or  be  i  in  possible,  the  growth  most 
be  removed  by  an  ccto-laryngeal  o|>orafcion.     Mackenzie  laid  it  down  as  a 
cardioa]  rule  that  no  operation  of  this  kind  should  be  umiertaken  nnless  there  ^ 
13  danger  to  life  from  dysprKjea  or  dysphagia.  H 

The  operation  most  commonly  performed  is  that  known  as  TliyTotoiity. 
It  is  advisable  in  most  ctisen  to  perform  a  preliminary  tracheotomy  abi*ui  a 
fortnight  before  undertakiuL^  the  removal  of  the  tumour.  When  the  patient  fl 
has  quite  recovered  from  this  and  feels  no  further  discomfort  from  the  ttibc,  ™ 
thyrotomy  may  be  undertaken.  The  operation  is  thus  performed  i  An  inciiiou 
IB  made  accurately  in  the  middle  line  from  the  thyroid  notch  to  the  cricoid 
cartilage.  The  thyroid  ciirtiluge  m  then  carefully  divided  with  a  knife^  or,  if  it 
be  ossified,  with  a  fine  saw.  The  alae  are  then  held  apart  with  blunt  books  sad 
the  interior  of  the  larynx  ia  fully  exposed.  A  small  piece  of  sponge  may  thra 
be  passed  into  the  trac^hea  so  as  to  ping  the  ojiening  above  the  tube,  lest  blood 
should  pass  into  the  lungs.  The  growth  may  then  be  removed  with  scissors, 
and  the  surface  from  which  it  grew  touched  with  nitrate  of  silver.  After  all 
bleeding  has  ceased  the  sponge  is  removed,  and  the  parts  accurately  brought 
together,  and  the  trachea- tube  is  retained  until  the  patient  can  breathe  through 
the  glottis  with  ease. 

Tumours  affecting  the  upper  opening  of  the  glottis  or  the  epiglottis  have 
also  been  removed  by  a  transverge  incision  in  the  thyro-hyoid  space— subhyoid 
pharyugotomy,  IMfjl«j;aigue  recommended  that  the  incision  should  be  made 
along  the  lower  border  of  the  hyoid  bone,  partially  dividing  the  sterno-hjotd 
and  sterno-thyroid  muscles  and  the  thyro-hyoid  membrane*  The  head  being 
thrown  well  back,  sufficient  space  may  thus  be  obtained  to  allow  of  remoTal  of 
the  epiglottis  or  a  tumour  situated  in  its  immediate  neighbourhood.  This 
operation  can  seldom  be  required,  as  simple  growths  in  this  region  can 
usually  l>e  removed  from  the  mouth. 

Malignant  T amours  of  the  ^ar^x. — Both  carcinoma  and  sarcoms  art 
met  with  in  tht'  larynx,  but  tlie  former  is  far  more  common,  and  is  met  with 
almost  invariably  m  the  squamouH-cf^lled  variety.  Columnar  carcinoma  has, 
however,  t>ccr»  observed,  and  hard  glandular  cancer  is  said  to  have  l>een  at^-en* 
When  sarcoma  oc^curs  in  the  larynx  it  is  most  commonly  spindle -eel  I  wJ,  kaa 
frequently  round-celled  or  mixed.  But! in,  who  has  collected  the  rueords  i*f 
2ti  cases  of  sarcoma,  states  that  half  the  cases  were  spindle-celled.  Malignaat 
growths  in  the  larynx  may  be  intrinsic  or  extrinsic,  that  is  to  say^  they  may 
commence  in  its  interior,  or  spring  from  surrounding  parts  and  secondarilj 
invade  it.  According  to  Knshaljcr  the  minnstc  variety  of  carcinoma  oia? 
affect  the  ventricular  band,  the  ventricle,  the  true  vocal  cord  or  tins  ptrti 
below  it ;  whilst  the  extrimfie  variety  begins  in  the  epiglottis,  the  aryteno- 
epiglottidean  fold,  the  inter-arytenoid  fold  or  the  jxiscerior  surface  of  the 
cricjid.  The  division  is  a  most  important  one,  for  whilst  the  inlriosic  fcmn 
grows  slowly  and  does  not  tend  to  infect  the  glands,  the  extrinsic  variety  ia 
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rnach  more  malignant,  ^wing  rapidly  and  often  causing  early  glandukr 
enlai'^emenL  All  iimligiiiint  growths  in  this  region  tend  to  assume  a  papillary 
form  (Fig.  701  j^  though  they  are  rarely  polypoid.  They  are  most  commonly 
single.  The  symptoms  they  give  rise  to  are  those  of  interference  with  speech 
and  respiration,  with  some  cough  and  expectoration, 
often  mixed  with  blood.  The  situation  of  the  tumour 
and  its  size  are  usually  determined  without  difficulty 
by  tfje  laryngoscope,  liut  it  is  not  easy  in  many  cases 
to  determine  the  nature  of  the  gi^owth.  For  this 
purpose  a  piece  of  the  growth  can  sometimes  be  re- 
moved with  the  laryngeal  forceps,  and  suhmitted 
to  microscopic  examination.  If  the  fragment  so 
removed  presents  undoubted  evidence  of  cancer,  the 
diagnosis  is  made,  but  if  not,  great  doubt  will  still 
exist  as  to  the  nature  of  the  disease,  for  it  not 
nucK^mmonly  happens  that  a  maliguafit  growth  in 
this  region  is  surrounded  by  a  warty  fringe  present- 
ing the  stnictare  of  a  simple  papilloma.  Death, 
in   cancer  of  the  larynx,  ir  inevitable,  either  by 

asphyxia  or  by  constitutional  infection,  if  the  disease  be  left  to  run  its  coarse. 
Treatment. — Until  a  comparatively  recent  period  the  Burgeon  had  no 
other  means  of  |irolougiug  life  in  cases  of  malignant  disease  of  the  larynx 
than  by  performing  tracheotomy.  During  recent  years,  however,  operation 
has  been  undertaken  in  a  large  number  of  oases,  with  the  object  of  removing 
the  diseased  tissues  from  the  larynx  or  of  excising,  partially  or  completely, 
the  larynx  itself. 

Removal  of  the  frrowih  can  be  of  advantage  to  the  pntient  only  in  well 
telected  cases  in  which  the  diugnosfs  has  been  ma<le  early.  When  the  disease 
is  extrinsic  and  Js  invading  the  epiglottis  and  possibly  the  root  of  the  tongue, 
or  when,  having  originally  been  intrinsic,  it  has  spread  beyond  the  limits  of 
the  larynx,  no  good  ran  be  exix^cted  from  the  operation.  Even  if  the  patient 
survive,  recurrenr'e  will  certainly  take  place,  and  it  is  probable  tbathfe  would 
t>e  equally  prolonged  and  greater  comfort  secured  by  the  simple  ojieration  of 
traeheoUjmy. 

Butlin  urges  "that  the  smallest  operation  consistent  with  the  widest  excision 
of  the  disease,  and  the  removal  of  a  wide  area  of  the  surrounding  tissues, 
ahould  lie  adopted/'  The  intralar^ngeal  method  of  removal  has  been  per- 
formed in  certain  cases  of  malignant  disease  :  but  this  can  very  seldom  be 
pmcticable. 

Ope»tioii* — Ah  n  geneml  rule  it  may  be  stated  thiit  the  first  steps  in  any 
0|)enition  undertaken  for  malignant  d»«cnse  of  the  larynx  should  consist  in 
ihv'  ()»'M  of  a  preliminary  tracheotomy  and  an  eXfiloratr>ry  thyrotomy. 

Htthn  n  \  othtT  Surgeons  jirefer  to  perform  the  trarheoturuy  s<»me  days 

B  before  the  operation  for  removal  of  the  growth  is  undertaken,  es[»ecially  if  the 
^bjieitent  is  exhausted  by  previous  dyspna'a  or  from  imperfer^t  nutriticm.  At 
^BBJie  time  of  the  operation  the  tmchea  maybe  plugged  with  Trendelenburg's 
^^^  tube  (Fig.  i\\)U)  or  with  Hahn*s  cannula,  the  outer  tuk*  of  which  is  sur- 
rounded by  compressed  sponge,  which  rapidly  swells  and  cumj>letely  plugs  the 
Iftir  tul)e.  The  tracheotomy  wound  is  then  prolonged  upwards  to  the  body 
of  the  hyoid  bone,  and,  all  bleeding  having  been  arrested,  the  thyroid  cartilage 
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is  divided  vertically  in  the  middle  line,  and  id  order  to  facilitate  seivuration 
of  its  two  hnlrea  it  may  be  adnsable  to  divide  the  cricoid  also.  The  extent 
of  the  disease  can  now  be  accurately  determined,  and  the  Sunreon  mmi 
decide  whether  it  is  possible  to  remove  the  disease  from  tbe  interior  of  ibe 
thyroid  cartilag^e  or  whether  total  or  partial  excision  of  tbe  larynx  is  necesairy* 
In  the  former  case,  following  Butlin's  advice,  the  Hnrgeon  may  proceed  to  cm 
away  freely  the  disieased  tissues  with  scissors,  either  remo\ing  no  cartilage*  al 
nil  or  only  such  parts  as  appear  to  be  diseased.  8ernon  egp*:oially  insists 
upon  the  necessity  of  good  illumination ;  he  also  rtfcommends  that  tbe  interior 
of  the  larynx  should  be  twice  mopped  out  with  a  5  per  cent,  solution  of 
cocaine,  which  diminishes  the  amount  of  hiemorrhage  during  tbe  removal  of 
the  disease.  After  the  removal  of  all  the  diseased  tissues  the  bleeding  mast 
be  thornughly  arrested,  iind  tbe  interior  of  tbe  larynx  dusted  with  equal  part* 
of  iodoform  and  boric  acid.  The  Hahn*.s  cannula  is  iit  once  removed  and  thi* 
wound  cohered  with  cyanide  gauze.  The  after-treatment  consists  in  keeping 
the  patient  io  a  nearly  horizontal  position,  so  that  the  discbarges  may  have 
less  tendency  to  enter  tbe  air-tubes  ;  dusting  tbe  wound  twice  daily  ^vith 
iodoform  and  boric  acid  :  clianging  the  gauze  dressing  as  often  as  it  is  soiled  i 
and  feeding  the  patient  by  enetnata  for  the  tirst  few  days,  unless  be  can 
swallow  fluids  m  tlje  position  proposed  by  Wolfenden  and  recommended  by 
Semon,  viz.,  leaning  with  the  upper  part  of  the  body  well  over  the  end  <if  ttie 
bed. 

If  on  acconnt  of  the  extent  of  the  disease  it  be  thought  necessary  t«>  perform 
romphU  enmon  of  the  lanjnx^  the  single  vertical  incision  above  described  may 
suffice  ;  but  Hahn  recommends  in  addition  a  transverse  incision  parallel  to  tbt? 
cornoa  of  the  hyoid  bone.  All  the  soft  parts  are  turned  oft'  tbe  two  sides  ui  the 
larynx  as  far  as  possible  with  a  periosteal  elevator,  all  bleeding  vessels  betn^ 
ligatured  m  they  are  cut.  The  tliyro-byoid  membrane  is  next  cut  through,  and 
the  larynx  being  drawn  forwards,  it  is  carefully  separated  from  the  pharyni.  th« 
epiglottis  usually  being  removed,  BIunt*pointed  scissors  will  be  found  more 
oonrenient  than  the  knife  at  this  part  of  the  operation.  They  must  l^»e  kepi 
:is  close  as  pos'iible  to  the  cartilages,  numerous  short  snips  l^eing  madt%  and 
any  wounded  vessels  immediately  secured.  The  larynx  is  now  turned  down- 
wai*d8  and  carefully  septirated  from  the  pbarynx.  Finally,  the  removal  i« 
cumi>leted  by  dividing  the  meraiirane  between  tbe  cricoid  cartilage  and 
the  tmcbea,  and  the  opening  of  the  latter  is  secured  to  the  skin  by  seiemJ 

SUtUR'S. 

When  the  operation  is  completed  and  all  bleeding  aireated,  an  india-rubber 
tube  must  be  inserted  into  the  fc-oplmgus,  tliniugb  which  the  pati*  ^  1*? 

fed  until  healing  is  far  fidvunccd.     'i'hc  wound  must  be  pbjgged  nw 

absorlK*nt  antiseptic  material,  such  as  iodoform  ganse,  sulliciently  Hrmiy  to 
previM\t  any  discharges  from  passing  downwards  into  the  trai^hea.  aad 
this  must  Iks  chanjred  periodictilly,  Tbe  tracheotomy  tube  is  necessarily 
rctnincd  jHmnanenMv.  (tussenbatier  invented  an  liriiiicial  larynx,  which 
wa<i  improved  by  Foulis,  containing  h  reed  for  the  pMduction  rtf  vocal 
sounds. 

Tlie  first  casi?  in  wbith  excision  of  tbe  larynx,  or  fftnfn^erhmi/,  was  under- 
taken  wa«  that  of  a  man  Hr>  years  of  age  affected  with  syphilitic  stenoaii«  uf 
the  larynx.  Heron  Watson  in  18(U1  excised  the  hirynxintbis  case,  the  patient 
dying  three  weeks  afterwai'ds  of  pneumonia.     The  tirst  excision  for  caix^moma 
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was  performed  by  Billroth  in  1878.    The  patient  survived  the  operation,  but 
died  in  a  few  months  from  recurrence  of  the  disease. 

Partial  ezdaion  of  the  Larynx,  usually  consisting  in  the  removal  of 
half  the  thyroid  cartilage  with  the  correspondiug  arytenoid  cartilage,  has  been 
practised  in  cases  in  which  the  extent  and  situation  of  the  growth  render 
complete  excision  unnecessary.  The  operation  must  be  carried  out  on  the 
same  lines  as  those  described  for  complete  excision  ;  but  care  must  be  taken  to 
cut  sufficiently  widely  around  the  disease  to  give  the  patient  a  chance  of 
escaping  recurrence. 

Besnlts. — During  recent  years  a  considerable  number  of  statistics  have 
been  published  dealing  with  the  results  of  complete  and  partial  excision  of  the 
larynx.  lu  181)0  Kraus  collected  240  cases  of  excision,  160  of  which  were 
complete  and  80  partial.  Of  the  160  complete  excisions,  142  were  undertaken 
for  carcinoma.  Of  these  63  died  without  recurrence,  57  within  eight  weeks, 
and  8  within  a  year  ;  38  were  known  to  have  recurrence  within  one  year,  and 
5  at  later  periods  ;  24  were  free  from  recurrence  after  periods  of  more  than  one 
year,  13  being  after  more  than  two  years,  and  one,  a  case  of  Gussenbauer's, 
after  eight  years ;  10  had  been  operated  upon  too  recently  to  be 
considered. 

Of  the  80  partial  excisions,  66  were  performed  for  carcinoma.  Of  these  25 
die<l  without  recurrence,  23  within  eight  weeks,  and  2  within  a  year  ;  12  had 
recurrence  within  a  year,  and  2  later;  16  were  free  from  recurrence  after 
periods  of  at  least  one  year  ;  1 1  cases  had  not  been  under  observation  for  a 
year. 

Of  102  operations  for  malignant  disease  of  the  larynx,  collected  by  Butlin, 
thyrotoray  was  performed  in  28,  partial  excision  in  23,  and  complete  excision 
in  51  cases.  Of  the  28  cases  of  thyrotomy  3  died  from  the  operation  and  3  were 
**  cured,"  viz.,  free  from  recurrence  after  periods  of  more  than  three  years.  Of 
the  23  cases  of  partial  excision,  7  died  from  the  operation  and  4  were  cured. 
Of  the  51  cases  of  complete  excision,  16  died  from  the  opemtion  and  8  were 
cured. 

There  seems  every  reason  to  believe  that  the  operation  performed  upon  the 
lines  already  described  will  largely  ref)lace  the  more  formidable  excisions 
hitherto  frequently  practised,  and  that  in  this  way,  without  increasing  the 
risk  of  recurrence,  the  immediate  mortality  will  be  much  lessened  and  the 
subsequent  condition  of  the  patient  much  improved. 

Felix  Semon  has  recently  published  the  results  of  12  operations  performed 
in  his  own  practice,  10  for  malignant  disease  and  2  for  disease  of  doubtful 
malignancy.  Partial  extirpation  was  performed  in  three  cases  with  2  deaths  ; 
thyrotomy  with  resection  of  portions  of  cartilage  in  4  cases  with  no  deaths  ; 
thyrotomy  with  removal  of  soft  parts  only  in  4  cases  with  2  deaths  ;  subhyoid 
pharyngotomy  in  one  case  which  ended  fatally.  Of  the  5  fatal  cases  2  died 
of  septic  pneumonia,  1  of  bronchitis,  1  from  the  effects  of  ether  administered 
by  the  rectum,  and  1  from  unexplained  causes.  Of  the  5  cases  which  recovered, 
and  in  which  the  disease  was  certainly  malignant,  1  died  from  heart  disease 
after  6 J  years  ;  3  were  well  and  free  from  recurrence  after  5 J,  3 J,  and  2i 
years  respectively  ;  in  1  there  was  probable  recurrence  4  months  after  the 
operation.  Of  the  2  cases  in  which  the  malignant  nature  of  the  disease  was 
doubtful,  1  was  free  from  recurrence  after  nearly  a  year  and  a  half  and  the 
other  after  7  months. 
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Polypiis  of  the  Trachea. — Soils  Cohen  has  collected  forty-five  cases  of 
this  rare  condition  ;  in  some  the  polypus  was  fibrous  or  sarcomatous,  and  in 
others  due  to  tubercle.  L.  A.  Bidwell  has  recently  recorded  the  case  of  a 
child  aged  five  years  in  whom  tracheotomy  was  performed  for  severe  dyspnoea 
without  relief.  After  death  a  fibrous  polypus  as  large  as  a  small  marble  was 
found  blocking  the  trachea  at  a  point  an  inch  and  a  quarter  above  the 
bifurcation. 
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OPERATIONS  ON  THE  AIR-TUBE  AND  ON  THE  CHEST. 


IiARYNGK>TOMY    AND    TRAOHXOTOMY. 

The  windpipe  may  require  to  be  opened  to  aUow  the  formation  of  a 
temporary  breathing  aperture,  in  consequence  of  obstruction  of  the  larynx 
by  causes  that  are  speedily  removable  ;  or  it  may  be  necessary  to  establish  a 
permanent  opening  in  those  forms  of  chronic  laryngeal  disease,  in  which  the 
obstruction  depends  upon  alterations  of  structure  which  are  not  remediable. 

Among  the  conditions  requiring  a  temporary  aperture  may  be  mentioned  all 
acute  inflammatory  affections  of  the  larynx  that  give  rise  to  obstructive 
cedema  of  the  glottis ;  also  traumatic  conditions,  such  as  the  impaction  of 
masses  of  food  in  the  gullet,  inducing  asphyxia,  and  not  capable  of  being 
inmiediately  removed  ;  scalds  of  the  rima  glottidis ;  the  presence  of  foreign 
bodies  in  the  air-passage  ;  and  oedema  of  the  glottis  from  wounds  of  the  thyro- 
hyoid membrane.  The  establishment  of  a  permanent  aperture  in  the  air- 
passage  is  required  in  chronic  diseases  of  the  larynx,  attended  with  thickening 
of  the  mucous  membrane,  with  abscess,  or  with  necrosis  of  the  cartilages,  and 
in  cases  of  tumour  of  the  larynx. 

Opening  the  Windpipe  in  Membranons  Laryngitis. — By  membranous 
laryngitis  is  meant  any  form  of  inflammation  of  the  larynx,  accompanied  by  a 
coagulable  exudation  from  the  mucous  membrane,  forming  a  false  membrane 
upon  it,  whether  diphtheritic  or  not.  It  is  unnecessary  here  to  enter  into  the 
question  of  the  varieties  of  membranous  inflammation  of  the  pharynx  and 
larynx.  At  the  present  day  the  presence  of  the  bacillus  described  by  Klebs  and 
I/offler  in  the  membranous  exudation  can  alone  be  considered  certain  evidence 
that  the  condition  in  question  is  diphtheritic.  Mixed  infection  is  common,  the 
bacillus  being  accompanied  by  streptococci  and  staphylococci,  and  it  seems 
certain  that  in  some  instances,  indistinguishable  clinically  from  true  diphtheria, 
the  inflammation  is  due  to  streptococci  and  staphylococci  only. 

Membranous  laryngitis,  from  whatever  cause  arising,  is  a  most  fatal  disease 
in  childhood,  at  least  00  per  cent,  of  those  attacked  dying,  and  a  considerable 
proportion  of  the  minority  that  escape  owing  their  lives  to  the  performance  of 
tracheotomy.  In  acute  catarrhal  laryngitis,  unattended  with  membranous 
exudation,  tracheotomy  is  scarcely  ever  needed,  the  disease  yielding  to  milder 
iDethods  of  treatment. 

Owing  to  the  freriuent  failure  of  tracheotomy  to  save  the  life  of  the  patient 
in  membranous  laryngitis,  the  propriety  of  the  operation  was  at  one  time 
disputed.  It  is  now  universally  acknowledged  that  the  operation  should  be 
performed  in  all  cases  in  which  the  obstruction  is  evidently  in  the  larynx,  care 
being  taken  to  distinguish  the  hurried  breathing  and  dyspnoea  due  to  extension 
of  the  inflammation  to  the  bronchi  and  lungs  from  the  laboured  breathing  of 
true  laryngeal  obstruction.    In  diphtheria  tracheotomy  must  necessarily  fail  to 
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save  life  in  many  cases,  as  it  merely  wards  off  the  immediate  dangtir  of  deftth 
from  asphyxia,  and  the  disease  runs  its  course  uninfluenced  by  tlie  o|)eration, 
and  fretjuently  proves  fatal  by  extension  to  the  broochi  and  lungn,  by 
exhaustion,  or  by  the  sequelae  of  the  afiTection.  By  oi>ening  the  wlndpiiwr^ 
however,  as  Jenner  ha.s  justly  observed,  we  save  the  patient  from  so  terrible  a 
death  as  that  from  asphyxia^  and  even  if  the  disease  is  ultimately  fafnl.  "leath 
occurs  in  a  less  digtreasinof  manner. 

The  necessity  of  the  operation  then  bein^^  recognized,  it  remains  ii-  oai.-^jder 
the  indications  for  performing-  it.  Trousseau  strontrly  advwated  early  trju^ie- 
otomy  before  collapse  of  the  lung  had  taken  place  to  any  extent,  or  the  patient 
had  i>ecome  exhausted  by  the  strutrgle  for  breath;  and  nothing  ig  more 
certain  tlmn  that  the  operation  is  rarely  successful  if  performed  in  ejtlrfmh^ 
It  may  be  taken  as  a  rule  that  when  the  voice  is  lost  or  nearly  lost,  and  there 
is  evident  laryngeal  obstruction  gradually  increasing,  the  sooner  tracheotomy 
is  performed  the  better.  The  degree  of  obstruction  is  estimated  by  tlie 
recession  of  the  chest  walls  dtiring  inspiration.  If  the  lower  Hba  and 
epigastrium  sink  in  with  each  inspimtory  effort,  it  is  not  wise  to  delay  the 
operation.  Jenner  pointed  out  that  implication  of  the  larynx  in  dipbtheria 
rarely  occurs  aft-er  tlie  end  of  the  first  week. 

Even  when  performed  curly,  tracheotoray  for  diphtheria  fre«|tiently  fails 
to  save  life.  In  the  Hospital  for  Sick  C'hihlreu  in  Paris  it  appejiiT^  that  thcf 
opemtion  was  performed  in  215  cases  during  a  period  of  five  yenrs»  and  of 
these  only  47  recovered,  Unless  we  assume  that  the  disease,  as  occurring  in 
Paris,  is  different  from  tlmt  we  meet  with  here,  it  may  fairly  be  doubted 
whether  an  opt-ration  which  is  in  it^^lf  dangerous  could  have  been  neccfjssary  in 
many  of  these  instancce,  and  whether  a  large  proportion  of  tlie  cliildren  migbt 
not  have  reeovere<l  nmier  ordinary  medical  treatment. 

The  prospect  of  saving  life  after  opening  the  windpipe  in  cases  of  dtphtheri^ 
will  greatly  def)end  upon  the  age  of  the  patient.  Under  two  or  even  three 
years  of  age,  recovery  i?i  extremely  mre  ;  as  age  advances,  the  c'  '^  life 

proportionately  increases,  and  in  adults  the  prospect  of  rt^covery  is  <  JiLe. 

In  many  cases  the  p^atient  will  %Qt  great  temporary  Ixvue lit  from  the  (i|)enitioi}, 
and  will  appear  to  be  doing  wtll  for  several  days,  perhaps  for  eight,  tea,  or 
fourteen  ;  and  then,  to  the  great  disappointment  of  the  Surgeon,  be  will  die* 
not  from  tlie  effects  of  the  operation,  but  from  blood-poisoning  or  fEom 
extension  of  the  disease  to  the  bronchi  and  lungs. 

In  other  forma  of  larjngeal  obstruction  nut  ilt'|)endent  on  mombranouji 
laryngitis,  there  can  be  no  question  as  tu  the  [ propriety  of  the  o|jeration.  Nt» 
patient  ought  ever  to  Ik*  allowed  to  die  from  simple  laryngeal  obstraclion, 
whether  it  be  spasmodic  or  defkendent  on  organic  disease,  withtnu  rnpt 

being  made  to  save  life  by  opening  the  windpipes     It  is  as  nnpcrn  >r  a 

Surgeon  to  allow  a  patient  to  die  of  laryngeal  iisphyxia  without  uu  aticiupL  it 
relief  by  opening  the  windpipe,  even  tfiough  life  appear  to  be  extinct,  on  it 
wunld  be  to  let  him  die  of  biemorrhage  without  attempting  U)  control  the 
bleeding  vessel. 

Ifecaaaity  for  Promptitude. --When  it  has  been  detcrmiDcd  to  opCQ  Uw 
windpipe  for  acute  disease,  murt*  es[>ccially  supervening  on  chronic  laryogitiK 
the  lesa  delay  then*  is  in  having  recourse  to  o[»eration»  the  better ;  aa  die 
patient  may  at  any  moment  be  seized  with  futiU  laryngeal  spasm.  The  opera* 
tion  onght  always  to  be  completed,  even  though  the  patient  have  apjMUentljr 


I 


I 
I 


4 
4 


LARYNGOTOMY— TRACHEOTOMY,  741 

expired  before  the  windpipe  has  been  opened  ;  for  resuscitation  may,  even  in 
these  extreme  cases,  be  effected  by  artificial  respiration.  It  has  twice  happened 
to  me  to  operate  under  such  circumstances,  and  in  both  cases  to  be  fortunate 
enough  to  save  the  patient's  hfe.  In  one  case  an  elderly  woman  was  apparently 
dying  from  the  supervention  of  acute  upon  chronic  laryngeal  disease.  I  lost 
no  time  in  making  an  incision  into  the  crico-thyroid  membrane,  but  at  the 
first  touch  of  the  knife  she  sank  back,  apparently  dead.  I  immediately  com- 
pleted the  operation,  and  introduced  a  large  silver  tube,  through  which  the 
lungs  were  inflated :  in  the  course  of  a  few  minutes,  respiration  recommenced, 
and  the  patient  recovered,  but  was  never  able  to  breathe  without  the  tube.  In 
another  instance  the  patient,  a  young  woman,  was  in  the  last  stage  of  asphyxia 
from  acute  disease  of  the  larynx.  I  immediately  proceeded  to  operate.  As 
the  patient's  neck  was  short  and  thick,  and  the  veins  excessively  turgid,  there 
was  profuse  haemorrhage  on  the  first  incision  being  made  ;  while  we  were 
waiting  a  minute  or  two  for  this  to  cease  before  opening  the  windpipe,  the 
patient  fell  back  and  apparently  expired.  I  at  once  plunged  the  scalpel 
through  the  crico-thyroid  membrane,  and  cut  down  through  the  cricoid  carti- 
lage, so  as  to  make  a  free  aperture  into  the  air-passage.  On  endeavouring  to 
set  up  artificial  respiration,  I  found  the  air-passages  clogged  with  inspissated 
mucus,  which  prevented  the  entrance  of  air  into  the  lungs.  The  life  of  a 
fellow-creature  being  at  stake,  and  dependent  on  the  immediate  establishment 
of  artificial  respiration,  I  felt  that  there  was  only  one  thing  to  be  done — to 
empty  the  chest  at  once  of  the  mattera  loading  it.  I  accordingly  applied  my 
lips  to  the  wound  and  sucked  out  three  or  four  mouthfuls  of  blood  and  mucus, 
when  I  had  the  satisfaction  to  see  that  air  could  be  made  to  enter  the  lungs. 
After  artificial  respiration  had  been  kept  up  for  some  time,  the  heart 
began  feebly  to  act,  the  face  became  less  livid,  and  the  circulation  was 
re-established  ;  the  patient  did  well,  and  was  in  good  health  many  years 
afterwards. 

Operations. — In  opening  the  windpipe,  the  Surgeon  has  the  choice  of  two 
situations  in  which  he  may  make  the  aperture :  either  in  the  crico-thyroid 
membrane  by  Laryngotomy,  or  in  some  part  of  the  trachea  by  Tra- 
cheotomy. Besides  these  two  established  operations,  some  Surgeons  have 
performed  a  third — Laryngo-tracheotomy,  by  opening  the  crico-thyroid 
membrane,  and  dividing  the  cricoid  cartilage  with  the  upper  rings  of  the 
trachea. 

Whichever  operation  is  performed,  as  soon  as  the  windpipe  is  opened,  the 
patient  is  seized  with  an  attack  of  spasm  and  convulsive  cough,  often  attended 
with  much  struggling  and  distress,  during  which  the  whistling  occasioned  by 
the  passing  of  the  air  through  the  new  opening  is  very  marked.  The  patient, 
however,  soon  recovers,  and  breathes  easily,  the  signs  of  asphyxia  disappearing. 
In  some  cases  the  opposite  condition  is  observed,  the  patient  ceasing  to  breathe 
the  moment  the  tulje  is  inserted.  This  need  cause  no  anxiety,  as  natural 
breathing  speedily  returns  after  a  few  movements  of  artificial  respiration. 

The  wiuflpipe  may  recjuire  to  be  oj)ened  by  laryngotomy  or  tracheotomy 
for  many  different  conditions.  In  the  adult  /flfryw^o/<wny  may  be  required  : 
1.  In  acute  laryngitis  with  oedema  of  the  glottis  ;  2.  In  scald  of  the  glottis 
by  boiling  water  or  acids  ;  6.  In  sudden  spasms  of  the  glottis  in  cases  of  chronic 
laryngeal  disease  ;  4.  In  cases  of  extreme  urgency  from  obstruction  of  air- 
passages  by  a  foreign  body ;   5.   If  the  air-passage  becomes  obstructed  by 
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liluod  dmiog;  opt^rations  uljoiit  tlit.*  Jiead  aud  face.  Tradifiohmtf  may  be 
required:  1.  hi  chrome  forms  of  Iciryogitis  with  ubsfcruL'tiou,  BUch  as  ohronic 
laiyngitifi  with  oedema,  syphilitk'  and  talierculoug  ulceration,  necrosis  of  the 
ciU'tila^es,  etc.;  2.  In  membi-auous  larjufjitra;  3.  In  tumours  of  the  larrmt: 
4.  Id  mm^  cases  of  hi  lateral  paralysis  of  the  akluctora  of  the  htrynx  ;  5-  For 
the  removal  of  foreieu  bodief*  from  the  trachea  or  bronchus  ;  and,  6*  As  a 
preh'minary  »tep  in  certain  operations  al>out  the  mouth  and  throaty  attended 
with  much  haemorrhage. 

In  children,  as  a  general  rule,  laryngotomy  should  not  be  attempted  on 
ai!Couiit  of  the  small  size  of  the  crico-thyroid  sftaoe*  For  this  reason  trache- 
otomy is  almost  invariably  performed  in  children  in  all  cases  in  which  it  is 
nooessary  to  open  the  windpipe,  whether  for  acute  or  chronic  causes  of 
obstruction*  In  cases  of  extreme  urgency,  however,  arisinj^  from  the  presence 
of  a  foreijpi  body,  Iaryng:otomy  may  be  performed  in  children,  the  cricoid 
cartilat^'c  beiui^^,  if  necessary,  divided. 

J^ar3mgQtoiii7  is  an  easy  operatiotL  Tlie  crico-thyroid  membrane  is  almost 
subcutaneous,  and  may  readily  he  reached  by  making  a  vertical  incision  in  the 
mesial  line,  between  the  sterno-hyoids,  about  an  inch  in  length,  and  then  ft 
cross  cut  tlirongh  the  membrane  with  an  ordinary  scalpel.    The  air-pattage 

having  thus  been  opened,  a  silver  tube,  curved 
on  the  fiat  (Fig.  7G2),  may  readily  lie  introduced 
iind  retained  by  tapes  round  the  neck.  The 
only  troublesome  result  thai  can  occur  in  this 
operation  is  the  wound  of  a  small  artery,  Uie 
r^rieo-thyroid  branch  of  the  8U]:>enor  thyroid, 
which  crosses  the  membrane.  I  huve  never 
seen  any  trouble  arise  fn>m  this  ;  but,  should  it 
occur,  the  hmmoiThage  w^ould  readily  be  arrested 
by  tlie  application  of  pressure  or  ligature. 

In  cases  of  exti^eme  urgency,  it  is  reoom- 
mended  by  some  Surgeons  tliat,  in  order  to  wkxe 
time,  larvngotomy  be  p-rformed  by  ;i  tmnsverse 
instead  of  by  a  longitudinal  cut  through  tbt 
Buperficial  structures.  In  this  opinion  I  do  not  agree  ;  little  if  any  tim«  b 
saved,  and  peril  may  ensue  by  cutting  across  the  branches  of  the  anterior 
jugular  veins — thus  leading,  as  I  have  seen,  to  profuse  haemorrhage*  There  is^ 
moreover,  some  risk  of  the  formation  of  an  aerial  fistula.  In  all  rnici  Ibe 
longitudinal  cut  answers  perfectly,  and  the  crico-thymid  membmoe  ma  bt 
opeued  in  less  than  five  seconds, 

Trtu^heotoiiiy  consists  in  making  an  opening  into  some  part  of  the  timdictt, 
by  exposing  the  tube  and  cutting  acn^ss  two  or  three  rings. 

There  are  three  situations  in  x^hich  the  trachea  may  be  o}>ened  :  aUiti^ 
behind,  and  below  the  iatlimus  of  the  thyroid  body,  which  nsually  crosMi 
it  opposite  it-s  second  and  third  rings.  Above  the  isthmus,  the  tmcbeA 
is  comparatively  suiKTfitn'al,  being  covered  merely  by  the  skin  and  superficial 
fascia,  the  deep  fascia,  and  the  sterno-hyoid  muscles.  Beneath  the  moaoleB  wiU 
be  found  a  strong  fascia,  which  comes  downwards  in  front  of  the  huTBX  from 
the  hyoid  bone  and  divides  al)ove  the  thynjid  Inidy,  inclosing  ita  imiiaitf 
between  its  two  layers.  This  fascia  rs  of  some  impi»rtance,  as  it  ia  diiEmlit 
to  push  the  isthmus   downwanl«   so   as   t-o   expoee  the   upper  rings  ol  iJit 
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trachea  without  notching  this  transversely.      Below  the  thyroid  gland  the 
trachea  recedes  from  the  surface  and  is  overlapped  by  tlie  gterno-hyoid  and 
storuo-thyroid  muscles,  beneath  which  is  some  loose  areokr  tissue  in  which  hes 
the  inferior  thyroid  plexus  of  veins,  which  are  of  large  size,  together  with  some 
tracheal  branches  from  the  inferior  thyroid  artery,  and   in   rare  casee  an 
irreg^uhir  arterial  branch  ascends  from  the  aorta  in  front  of  the  trachea  to  the 
th}Toid  body — the  thyroidea  iraa.     Beneath  the  deep  fascia,  but  superficial  to 
the  muscles  on  each  side,  he  t!ie  anterior  jugular  veins.     Thei*e  are  variable 
in   size,   become  larger   l)ek»w,  and   sometimes  communicate   by  a  branch 
crossing  the  line  of  the  tracheotomy  wound.     The  carotid  arteries  also  are 
in  close  relation  to  the  tmchea  on  eat^Ji  side,  being  more  especially  in  danger 
the  lower  part  of  the  neck.     Opposite  the  episternal  notch,  the  windpipe  ifii 
ed  by  the  left  innnminate  vein,  which  ha^  been  seen  by  MaoiJwain  lying] 
high  at  the  very  point  where  tracheotomy  is  usually  poHVimied.     A  glanoe  at  j 
these  important  relations  will  aiitlice  to  iudicate  the  diihculty  that  must  iaj 
many  cases  occur  in  c-xprsing  and  opening  the  trachea.     This  difficulty  ia] 
greatly  increased  when  the 
veins    of    the    neck    have 
becTOine  turgid    in    conse- 
quence   of    the    laryngeal 
obstruction.      It    will    be 

en  also  that  the  tracheji 
less  covered,  and  may 
consequently  be  much  more 
readily  reached  above*,  than 
twlow,  the  isthmus  of  the 
thmiid  gland.  Though 
iome  Surgeons,  as  Vclpeau, 
•fo>r  instance,  have  i*ecom- 
mendeil  the  opening  to  be 
made  in  the  lower  part  of 
the  tube  in  all  cases,  no  advantage  whatever  is  gained  by  m  doing,  whilst  the 
ditficnlties  of  the  operation  are  very  seriously  inci^ased ;  and  in  practic*e  it  is 
dmost  invarialily  opened  at  its  upper  part,  usually  through  the  tirat  and 
icoond  rings. 

The  patient  should,  if  possible,  be  planted  on  a  table  in  a  good  light.  In 
ofierating  on  an  iwlult,  it  will  be  found  sufficient  in  most  castas  to  support 
the  patient^s  shoulders  with  pillows,  while  the  head  is  thrown  as  much  back 
practicable.  In  children,  a  small  firm  pillow  must  be  platted  under  the 
iieck«  so  as  tn  throw  the  trachea  as  much  forwards  as  possible.  A  stocking 
itttftd  tightly  with  t^^wels  will  usually  be  found  to  answer  the  purpose 
admirably.  An  assistant  should  be  seated  above  the  lieail  i>f  the  patient  ;  it  is 
duty  to  hold  the  hejid  steady  with  his  wrists,  while  with  a  blunt  hook  in 

ch  hand  he  draws  the  wound  op^n  during  the  operation*     At  the  same  time 

St  keep  the  chin  exactly  in  the  middle  line  to  serve  as  a  guide  to  the 

an.     The  hooks  must  never  t>e  entrusted  to  two  assistants,  as  they  would 

dniy  displace  the  wound  from  the  middle  line.     If  another  assistant  is 

esent,  he  may  admirnstur  the  chloroform  and  sponge  the  wound.  The 
Surgeon  stands  to  the  right  side  of  the  patient.  During  the  operation  every 
vessel  that  bleeds  must  immediately  be  seized  in  forcipressure  forceps,  which  , 
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not  only  arrest  tbe  bleeding,  but,  if  allowed  to  hang  down  on  each  side,  help  ^ 
to  hold  the  wound  open. 

If  it  be  inteuded  to  open  tbe  trachea  above  the  isthmus  of  the  thyroid  body* 
the  incision  must  be  commenced  at  the  upper  border  of  the  cric^iid  cartilage 
and  carried  downwards  exactly  in  the  middle  hne  for  an  incli  to  an  inch  and 
a  half,  according  to  the  age  and  size  of  the  patient  and  the  amount  of  snbcu* 
tan  eons  fat.  After  dividing  the  integumentg,  the  interTal  between  the  stemo- 
hyoid  muscles  must  be  found,  and  thu'.se  drawn  apart.  Any  veins  that  present 
themselves  should  be  avoided  m  carefully  as  possible,  and  held  on  one  aide  by 
the  ossiiitant,  who  has  charge  of  the  blunt  hooks.  After  the  mu8cU?s  have 
been  drawn  apart,  the  isthmns  of  the  thyroid  body  cc»mes  into  view,  and  alKAT 
it  is  the  ftiscia  that  supports  it  and  covers  the  trachea.  The  lower  border  af 
the  cricoid  cartilage  should  Qien  be  felt  for  j  it  can  be  recognized  by  its 
forming  a  slight  projection  above  the  level  of  the  trachea,  which  can  be 
readily  felt  with  the  finger-nail  If  tbe  parts  are  well  in  view,  the  tracheal 
may  be  best  expcjsed  by  tbe  plftu  recomTO(^rided  by  Bose.  The  layer  of  ftiscia 
in  front  of  the  ti-achea  which  supports  tbe  isthmus  is  picked  up  with  a  pair  of 
forceps  at  the  lower  border  of  the  cricoid  cartilage,  and  carefully  divided 
transversely  for  a  distance  sufBcient  to  admit  the  liandle  of  the  scalpel  benesth 
it,  by  means  of  wlueb  tlie  isthmus  is  pushed  downwards,  and  the  upper  three 
rings  of  the  ti-achea  clearly  exjiosed.  The  trachea  is  then  tnuistixed  with  a 
sharp  hook  and  drawn  forwards  to  steady  it  while  the  o|x?ning  is  made.  It  in 
usually  recommended  to  insert  the  hook  in  the  middle  line,  immediately  below 
the  cricoid  cartilage,  bat  the  plan  devised  by  J.  Marshall  will  be  found  more 
convenient.  In  this,  the  Iiook  is  inserted  aliout  an  eighth  of  an  ini?h  from  Urn 
middle  line  parallel  to  the  iutended  ineieion,  its  point  being  made  {^  rcapjwtr 
so  as  to  pnncture  the  trachea  in  two  places,  and  to  get  a  firm  hold  on  it, 
Tbe  opening  in  the  trachea  is  then  made,  the  knife  being  held  by  the  blade 
about  half  an  inch  from  its  point,  so  that  it  is  not  possible  to  tranntix  tfat* 
tra<tbea  and  puncture  the  oesophagus,  Tbe  incision  must  be  made  (mm 
below  upwards,  and  should  include  two,  or,  if  necessary,  three  rings  of  tbe 
trachea,  Tbe  tube  may  now  easily  be  inserted  by  drawing  one  lip  of  the 
opening  well  forwards  with  the  hook  that  has  been  inserted  paiiilici  to  % 
uhile  the  other  is  depressed  with  the  end  of  the  tulie.  If  this  bedoue^il 
slips  in  without  any  diMculty;  It  must  then  hi*  retained  by  tapes  romaid  lilt 
neck. 

If  the  trachea  is  to  be  opened  hchw  the  isthmus  f>f  the  thyroid  body,  ihi* 
incision  must  commence  immediately  below  the  cricoid  cartilage,  and  be 
carried  downwainis  for  at  least  an  inch  and  a  half.  The  iiiusc^te«  ore  expti^etl 
and  sepanited  as  in  the  previous  operation.  In  this  situation  tbe  sterno- 
thyroids will  probably  uoujc  into  view  after  the  sterno-hyoids  have  been  drawn 
aside.  The  isthmus,  having  been  exposed,  must  be  drawn  upwtmiti  with  • 
blunt  hook.  At  this  stage  of  the  openttioiu  the  large  veins  forming  tbe 
inferior  thyroid  plexus  must  be  carefully  avoided,  and  if  the  wound  be  ?eft 
deep  it  is  safer  to  use  the  scalpel  to  a  limited  extent,  dilating  the  *i  -ru 

of  the  wound  with  its  handle  or  with  a  director.      In  young  tl  h« 

thymus  gland  will  ap|)ettr  in  the  lower  part  of  the  incision,  and  nsquirc  tu  bo 
pnslied  downwards, 

0]>ening  tlie  trachea  behind  the  ii^thmus  is  seldom  neoessary,  but  shiiald  it 
be  unavoidable  the  tissae  of  the  thyroid  body  may  be  divided  with  but  litik 
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bleeding  if  the  knife  be  kept  accurately  to  the  middle  line.  Laryngo-tracheO' 
tomy,  in  which  the  cricoid  cartilage  is  divided  with  one  or  two  of  the  upper 
rings  of  the  trachea,  is  occasionally  performed  intentionally,  but  more  often 
accidentally,  in  young  children,  the  cricoid  being  mistaken  for  a  ring  of  the 
trachea.  The  accident,  if  such  it  can  be  called,  is  not  productive  of  any  injury 
to  the  patient. 

The  question  as  to  the  safety  of  the  administration  of  ohlorofomi  in 
these  operations  often  occurs.  I  believe  that  it  may  always  be  given  safely 
except  in  cases  of  extreme  syncopal  asphyxia,  where,  as  sensibility  no  longer 
exists,  it  is  unnecessary.  Laryngeal  inflammation  and  obstruction  are  always 
associated  with  so  much  spasm,  more  particularly  in  children,  that  it  will  often 
be  found  that  the  patient  breathes  more  easily  and  fully  whilst  under  the 
influence  of  chloroform  than  before  its  inhalation  was  commenced ;  and,  as 
the  ansesthesia  materially  facilitates  the  operation,  I  invariably  have  recourse 
to  it. 

DiAcnlties  and  Accidents. — This  operation  is  often  attended  with 
extreme  difficulty,  and  not  unfreqnently  with  much  danger. 

The  difficulties  occurring  in  tracheotomy  are  chiefly  referable  to  four  heads  : 


Fig.  7t>4.— Automatic  Retractor. 

1.  Difficulty  in  Exposing  the  Trachea  ;  2.  Profuse  Haemorrhage  ;  3.  Difficulty 
in  Opening  the  Trachea  ;  and  4.  Trouble  in  Introducing  the  Tube. 

1.  The  DifBlcnlty  in  Exposing  the  Trachea  increases  greatly  as  the  inci- 
sions approach  the  sternum,  and  is  especially  great  in  stout,  short-necked 
persons.  The  want  of  an  assistant  to  hold  the  wound  open  adds  greatly  to  the 
difficulty  of  the  openition.  This  may,  however,  be  overcome  by  the  use  of  the 
ingenious  "  Automatic  Retractor  "  devised  by  R.  W.  Parker  (Fig.  764).  The 
forcipressure  forceps  on  the  vessels  will  also  help  to  hold  the  wound  open.  The 
accidents  in  this  part  of  the  operation  arise  very  commonly  from  taking  the 
goides  incorrectly.  In  their  anxiety  to  open  the  trachea  above  the  thyroid  body, 
young  operators  are  apt  to  make  the  incision  too  high.  The  pomum  Adami 
of  a  young  child,  e8i>ecially  when  covered  by  much  fat,  is  scarcely  to  be  felt, 
and  the  hyoid  bone  is  sometimes  mistaken  for  it.  Owing  to  this  error  I  have 
more  than  once  seen  the  thyroid  cartilage  partly  divided,  and  in  one  case  an 
opening  made  even  in  the  thyro-hyoid  space.  The  mistake  is  avoided  by 
taking  the  sternal  notch  as  the  guide,  and  making  the  incision  in  a  child  reach 
to  about  a  finger's  breadth  above  it  Insufficiency  of  the  incision  is  a  frequent 
source  of  difficulty.  Even  in  the  smallest  children  it  should  never  be  less  than 
one  inch  in  length.  Deviation  from  the  middle  line  is  a  common  cause  of 
accident,  Ica^ling  to  wounds  of  the  thyroid  body  or  even  of  the  carotid  artery, 
or  to  great  difficulty  in  finding  the  trachea.  It  may  be  the  fault  of  the  assis- 
tant, who  should  keep  the  chin  exactly  in  the  middle  line  as  a  guide  to  the 
Surgeon.  In  very  young  children  an  inexperienced  assistant  may  even  draw 
the  trachea  on  one  side  with  the  blunt  hook. 
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2.  The  SiBmorrha^e  may  occur  either  from  arteries,  from  veins,  or  from 
the  thyroid  gland.  Arterial  hgemorrhage  is  less  frequent  and  troublesome  than 
the  bleeding  fk»m  other  Bources.  When  it  occure,  it  happens  chiefly  from  Uie 
wound  of  some  anomalous  branch,  or  from  that  of  the  suinll  tracheal  vcweK 
Desault  hag,  however,  mentioned  a  fatjil  case,  in  which  death  arose  from  ft 
wound  of  the  carotid.  The  arterial  anastomosis  of  the  isthums  of  the  thyroid 
body  may,  if  tln«  part  be  enlarged,  occasion  some  dillicnlty  in  the  perftirmance 
of  the  operation  ;  but  the  main  source  of  dani^er  is  unquestionably  the  vmims 
hfeedmg.  Not  only  are  the  plexuses  of  veins  of  large  size,  mui-e  particularly 
where  they  cover  the  lower  part  of  the  trachea,  hot  they  become  iramenseljr 
gorged  by  the  asphyxia  that  necessitates  the  operation.  Hence,  when  they  are 
wounded,  the  bleeding  may  be  v^rj  abundant. 

It  is  a  generally  recognized  rule  that  all  bleeding  must  be  completely  arreated 
belbre  the  windpipe  is  opened,  lest  the  blood  should  enter  the  bronchi  mid 
asphyxiate  the  patient,  or  by  lodging  in  the  tubes  and  decomynusing,  shnnld  at 
a  later  period  cause  septic  broncho-pneumonia.  The  only  exception  to  this 
rule  is  when  the  case  is  urgent,  and  the  bleeding  does  not  proceed  from  any 
recognizable  vessel,  but  is  rather  a  uniform  venous  oozing  due  to  the  obstroe- 
tion  to  the  circulation  through  the  lungs.  In  such  cases  the  bleeding  will 
continue  a^  long  as  the  obstruction  remains  unrelieved.  But  as  the  re8pimU>ry 
process  is  re-established,  the  venous  turgescence  of  the  neck  subsides,  and  the 
haemorrhage  proportionately  lessens.  Tliis  I  have  rej>eatedly  found  in  aj^phyxia 
artificially  induced  in  animals  ;  and  I  have  often  seen  it  in  the  human  subject, 
in  cases  in  which  it  has  become  necessary  to  open  the  windpipe  at  once,  with- 
out waiting  to  arrest  haemorrhage. 

It  is  important  to  bear  in  mind  that  the  risk  of  hasmorrhage  is  not  entifdy 
avoided  by  the  use  of  blunt  instniraents.  The  veins  are  very  thin- walled  and 
easily  torn,  and  I  have  been  very  troublesome  bleeding  catised  iji  this  way  by 
the  incautious  use  of  a  director.  The  ditficuUies  arising  from  ha^morrlmgc  are 
very  greatly  increased  by  an  insuthcient  incision.  There  is  seldom  any  troaUe 
in  arresting  the  bleeding  if  the  woirnded  vessel  can  be  clearly  seen.  Speaoer 
Wells's  forcipressure  forceps  will  be  found  invaluable  under  these  circumstanoe*, 
as  the  vessel  can  be  seized  and  the  forcejjs  left  attactied  till  the  operation  is 
completed.  Should  blood  accidentally  enter  the  trachea  in  such  ijnaiititica  s^ 
to  threaten  snffoeation,  it  must  be  suckt^d  out  either  by  the  month  applied  to 
the  tube  or  by  an  aspirator  tube  passed  down  the  trachea.  As  in  diphthisria 
it  is  extremely  dangerous  for  the  operator  to  sack  the  tnbe,  it  ia  adviaabkv 
when  performing  tracheotomy*  always  to  have  an  aspirator  at  hand  in  caae  of 
need.  R.  W.  Parker  has  invented  a  simple  apparatus  by  which  auotion  can 
be  performed  without  danger.  It  consists  simply  of  a  tube  to  paaa  down  tht 
trachea,  and  anotlier  with  a  glass  mouth-piece^  connected  by  an  oval  f^bm 
bulb,  which  is  plugged  with  carbolized  cotton-wool,  which  thoroughly  lIltfliB 
any  air  passing  tlirougb  it. 

a  Another  difficulty  in    tracheotomy  sometimes  attends  the   prooen 
Opanixig  the  Tracliea  after  it  is  exposed.     In  oooaef^uence  of  the  conntlai 
breatiiing  of  the  patient,  the  sterno-mastoids  are  put  upon  the  stretch,  tlma 
increasing  considerably  the  depth  nf  the  wound  in  the  neck  ;  and,  at  oMdi 
short  and  gasjjing  respimtion,  the  air-tube  is  rapidly  jerked   up  luid  down, 
appn>aching  to  and  receding  from  the  surface  in  such  a  way  that  the  toalpdifl 
cannot   be  thrust  into  it  with  safety.     This  difficulty  is  beat  avoided  l^T 
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thoroughly  cleaning  the  trachea  before  attempting  to  open  it,  and  then  in- 
serting the  hook  in  the  way  already  described,  and  drawing  it  well  forwards. 
Edwards  recommended  that  a  sharp  hook  grooved  on  its  convexity  (Pig.  765) 
should  be  introduced  under  the  cricoid  cartilage,  and  the  windpipe  pulled  up 
and  opened  by  sliding  the  scalpel  along  the  groove  and  cutting  downwards. 
I  have  occasionally  used  the  cutting  hook  (Fig.  766),  and  some  Surgeons 
prefer,  instead  of  the  scalpel,  to  open  the  trachea  with  cutting  forceps,  or  with 
a  trochar  carrying  a  cannula  in  the  shape  of  a  trachea-tube  ;  but  these  instru- 
ments, though  ingenious,  are  not  so  safe  or  easy  of  management  as  the  scalpel 
and  sharp  hook. 

A  possible  accident  at  this  stage  of  the  operation  is  wound  of  the  oesophagus. 
This  is  avoided  by  steadying  the  wrist  on  the  sternum  while  making  the 


Fig.  7(>6.— Trachea-hook-Directur. 

incision,  by  drawing  the  trachea  well  forward  with  the  sharp  hook,  and  by 
holding  the  knife  by  the  blade  so  that  not  more  than  half  an  inch  projects 
beyond  the  finger  and  thumb.  I  have  heard  of  a  case  in  which,  for  want  of 
these  precautions,  not  only  was  the  cesophagus  wounded,  but  at  the  post- 
mortem examination  the  mark  of  the  knife  was  found  upon  the  bodies  of 
tliree  of  the  cervical  vertebrae. 

In  rare  cases  the  mucous  membrane  of  the  trachea  has  been  pushed  before 
the  knife,  but  this  is  practically  impossible  if  the  hook  be  used  as  described 
on  p.  744,  and  if  the  point  of  the  knife  be  properly  sharp.  In  cases  of 
diphtheria  in  which  the  false  membrane  forms  a  distinct  tube  lining  the 
trachea,  it  may  be  i)ushed  before  the  point  of  the  knife,  and  thus,  if  the  tube 
be  inserted  at  once,  no  air  may  enter.    This  accident  is  avoided  by  adopting 


Fig.  76«.— Cutting  Trachea-hook. 

the  plan  of  holding  the  wound  in  the  trachea  open  with  a  dilator,  and  re- 
moving all  membrane  that  can  be  seen  before  introducing  the  tube. 

4.  After  the  trachea  has  been  opened,  the  next  point  is  to  Zntroduoe  a 
proper  Tube.  In  doing  this,  special  care  must  be  taken  not  to  push  the 
tube  into  a  sort  of  pouch  which  always  exists  at  the  lower  angle  of  the 
wound,  between  the  trachea  and  the  deep  fascia  of  the  neck.  This  error  is 
not  only  embarrassing  to  the  Surgeon,  but  dangerous  to  the  patient  by  the 
delay  it  occasions,  by  the  compression  exercised  on  the  trachea  below  the 
opening  into  it,  and  by  the  suction  of  blood  into  the  aperture  in  the  air-tube. 
It  is  best  avoided  by  expanding  the  tracheal  oi)ening  with  the  dilator  (Pig. 
761)),  and  ])a8sing  the  tube  between  the  blades  of  that  instrument,  or  by 
adopting  the  method  already  described  of  inserting  the  sharp  hook  parallel  to 
the  line  of  incision  instead  of  above  it.  In  passing  the  tube  into  the  trachea 
some  difficulty  may  be  experienced,  owing  to  the  elasticity  of  the  sides  of  the 
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iijcision  in  the  windpipe,  in  consequence  of  whlvh  one  of  them  is  apt  ta  b«  ' 
doubled  in  under  the  end  of  the  iiistniinent.  This  may  be  avoided  by  intro- 
dncing  the  sharp  hook  iti  the  manner  desurilmd  ahove»or  by  the  ose  uf  Ftiller'4 
bivalve  lube  introduced  closed  (Fig.  767 J,  and  then  expanded  by  sUppiDg  u 
eaiiDula  into  it  (Fig,  7C^),  If  the  rino^s  of  the  trachea  be  very  rigid  and 
unyieldintr^  the  silver  tube  may  most  conveniently  b<t  introducc^d  by  exf»aijding 
the  incision  1>y  means  of  the  trachea-dilator  (Fig.  7(IU),  and  then  piiasing  it 
between  or  under  their  blades. 

Trachea- tubes  should  be  of  Kuch  a  calibre  throughout  as  to  admit  of] 
respiration  bcine:  tuiried  on  titroufrh  them»  without  any  effort  on  the  part  of ' 
the  patient*     Many  of  tiiose  that  are  to  be  niet  with  in  the  instrumeut-makeiH' 
shops,  thonjLrh  very  wide  at  the  luouth,  are  far  too  narrow  and  '^imtraoted  ftt 
the  lower  ii|iertui'e  to  allow  a  free  and  uninipcded  passiige  for  the  air  of 
respiration,  being  made  very  conical  in  order  to  admit  of  fmy  mtrodQctian 
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and  to  iiccludc  the  npening  in  I  he  windpipe  completely,  so  as  to  provent 
entry  of  any  blood  by  the  side  of  the  tube. 

It  is  most  important  after  the  operation  to  keep  the  tube  from  being  clogged 
by  mucus*  The  frothy  mucus  whicli  the  patient  eonstaotly  bringa  ap  after 
the  operation  is  easily  removed  by  wiping  it  away  with  a  sponge  daring  the 
expiratory  eflbrte  of  coughing,  and  by  the  oeciistoual  introduction  of  a  feftlkar 
moistened  with  a  solution  of  (♦arbonate  of  mihu  It  will  be  found,  hiiwevcrt 
that  ader  a  few  hours  the  lumen  of  the  tulie  lieeomea  narrowed  by  an  adherent 
layer  of  dried  mucus  on  which  the  feather  makes  no  impression.  Thk 
accumulates  in  the  largest  quantity  at  the  inferior  aperture  and  at  the  cone 
of  the  tube,  and  may  seriously  bloc*k  up  its  ealihi-e  while  the  exterual  openbg 
appears  quite  free.  Obre  devised  a  very  simple  means  to  remedy  this  ioeon- 
venience.  It  consists  in  the  trachea-tul»e  being  made  of  uniform  calibf» 
tbroughoutt  and  having  an  interior  tube  accurately  fitted  tu  it,  and  pro|fcttng 
about  one-eighth  of  an  inch  beyond  the  lower  extremity  of  the  outer  tube*  U 
is  in  the  j»roje«*ticjn  of  the  internal  tul>e  Wyond  the  lower  end  of  the  esLtemal 
one  thtit  the  great  utility  of  this  contrivance  consists.  If  the  two  tubes  be  of 
the  aame  lengtb«  or  still  more,  if  the  innermost  tube  l«  (be  shorti^r,  a  plug  of  | 
mucus  mav  be  letl  at  the  end  of  the  outer  cimnula,  on  the  withdrawal  of  Urn 
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inner  tube.  Bat  if  this  be  the  longer  of  the  two,  the  end  of  the  outer  tube 
will  be  effectually  cleared  every  time  it  is  withdrawn,  which  may  be  done  as 
often  as  any  mucus  collects,  without  in  the  sh'ghtest  degree  disturbing  the 
patient.  The  two  tubes  are  fixed  by  means  of  a  button,  attached  to  the  edge 
of  the  outer  one  (Fipr.  770). 

When  a  trachea-tube  1ms  been  worn  for  any  length  of  time,  iU  will  almost 


Fig.  770.— Tracheotoiny-tulie.    The  inner  tube  baa  been  removed  from  tlie  outer. 

always  be  found  that  ulceration  has  taken  place  in  the  trachea  at  some  point 
as  the  result  of  prcssure.  The  discharge  from  this  ulcerating  surface,  and  the 
increased  secretion  caused  by  the  accompanying  irritation,  add  greatly  to 
the  difficulty  experienced  in  keeping  the  tube  from  becoming  blocked. 
R.  W.  Parker  has  pointed  out  that  this  ulceration  is  due  to  the  fact  that 
the  ordinary  quarter-circle  tubes  do  not  correspond  with  the  natural  direction 
of  tiie  trachea,  and  that  consequently  the  end  of  the  tube  impinges  on  the 
anterior  wall  of  the  trachea.  To  overcome  this  difficulty  Parker  has  devised 
an  angular  tube  (Fig.  770;  so  shaped  that  the  part  which  lies  in  the  trachea 
accurately  follows  its  direction.  The  tube  is  fitted  with 
a  movable  collar,  as  suggested  by  Roger  of  Paris,  which 
will  be  found  more  comfortable  to  the  patient  than  a 
rigid  shield. 

With  the  same  object  Morrant  Baker  has  employed  a 
tube  made  of  india-rubber,  such  as  is  used  in  the  manufac- 
ture of  the  india-rubber  catheter  (Fig.  771).  It  has 
sufficient  rigidity  to  prevent  its  collapsing,  but  not  suffi- 
cient to  give  rise  to  irritation  or  to  cause  ulceration.  Ti^^cuVJuTii^.tab^. 
I  is  to  be  introduced  after  the  first  twenty-four  hours, 
A  silver  tube  being  used  till  then.  The  tube  is  single,  but  the  ease  with  which 
it  can  be  removed  and  re-introduced  is  so  great,  that  there  is  no  difficulty 
in  keeping  it  clean  ;  in  fact,  the  irritation  produced  in  so  doing  is  said  to  be 
less  than  that  caused  by  the  removal  of  the  inner  tube  of  any  ordinary  double 
trachea- tube.  Baker  has  found,  from  experience  in  a  considerable  number  of 
cases,  that  it  is  worn  with  much  greater  comfort  to  the  patient  than  a  rigid  tube. 

It  has  sometimes  happened  that  in  consequence  of  the  tul>e  l)ecoming 
detached  from  the  shield,  it  has  slipped  into  the  trachea.  Cases  of  this 
kind  have  l)een  related  by  Walters,  and  by  J.  W.  Ogle.  The  removal  of  the 
tabes  was  effected  by  means  of  forceps. 
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Tracheotomy  in  Ckildren  is  never  easy,  and  is  at  times  a  dang 
operatioQ.  The  dirtreiilty  of  the  operation  arises  more  particularly  in  liifanul 
and  verj'  young  children  from  the  shortness  of  the  neck,  and  the  depth  and 
small  size  of  the  tnichea.  Before  the  age  of  puberty,  this  tube  is  nsaally 
thickly  covei^ed  by  a  quantity  of  loose  granular  fat,  containing  many  veins, 
and  is  of  small  size,  so  that  a  shght  deviation  of  the  incision  to  one  side  may 
readily  lead  the  Surgeon  astray,  and  into  dangerous  proximity  with  the  carotid 
arteries.  The  danger  of  the  opei'utic>n  I'esults  from  the  large  size  of  the 
venous  plexuses  in  connexion  with  the  thyroid  body.  In  performing  this 
operation  in  young  subjects,  chloroform  should  always  \m  administered.  This 
may  be  done  with  safety,  even  though  the  most  urgent  dyspnoea  be  prest^nt  j 
the  difficulty  of  respiration,  being  in  a  great  measure  spasmodic,  is  relieved  by 
the  aniesthetic.  If  chloroform  be  not  given,  the  struggles  of  the  child  will 
seriously  embarrass  the  ojierator.  The  dangers  and  difficulties  of  the  opemtion 
are  avoided  only  by  attention  to  the  advice  already  given,  to  keep  accurately 
to  the  middle  line,  to  avoid  operating  too  high,  mistaking  the  hyoid  Ix^ne  for 
the  pomum  Adami.  to  make  a  sufficiently  free  incision,  and  above  alU  to  avoid 
needless  huny  in  cases  in  which  asphyxia  is  not  imminent,  and  to  do  the 
operation  by  a  careful  process  of  dissection,  rather  than  by  irregular  teanng 
with  lilunt  instruments. 

Comparison  of  Tracheotomy  and  Ziar3rBgotomj. — On  comparing 
tracheotomy,  as  ordinarily  performed,  with  laryngotomy,  I  think  there  can  be 
little  doubt  that  the  Surgeon  should  give  the  preference,  in  all  cases  where  il 
IS  practicable,  to  the  latter  operation,  on  account  of  its  greater  simplicity^ 
safety,  and  rapidity .  When  the  windpipe  is  to  be  opened  for  the  extraction 
of  a  foreign  bu<ly,  tracheotomy  should  be  performed  in  preference  to  huyngo- 
tomy,  as  the  latter  operation  does  not  provide  a  sufficient  opening  for  iu 
expulsion  or  extraction.  In  cliihiren  the  larynx  is  so  little  developed,  thit 
tracheotomy  should  as  a  rule  he  done.  In  all  cases  in  which  the  obstruction 
to  respiration  is  produced  l»y  inflammatory  effusion  into  the  submnmnw 
areolar  tissue,  or  oedema  gluttidis,  whet  her  dependent  upon  idio[>athir  or 
erysipelatous  laryngitis,  or  chronic  disease  of  the  larynx,  or  upon  the  irritatiofi 
and  inflammation  excited  by  swallowing  boiling  water  or  the  stronger  acids, 
in  my  opinion,  laryngotomy  is  the  operation  that  should  be  preferred  in  tbe 
adnlt  ;  and  this  opinion  is  based  on  the  following  reasons  :— 

L  As  in  laryngotomy  the  air-tube  is  always  opened  below  the  seat  of  obsCruc- 
iiori,  there  can  be  no  necessity  to  make  an  af>erture  farther  from  the  seat  of 
disease.  In  laryngitis,  whether  acute  or  chronic,  the  obstruction  to  breatliing 
depends  upon  swelling  of  the  lips  of  the  glottis  causing  an  impediment  lo 
the  entrance  of  air.  But  this  loose  siibmucons  areolar  tissue  terminat4«  at 
the  true  vocal  cords,  wht^re  the  mucoiis  membrane  becomes  dirtK^tly  applied 
to  the  subjacent  fibrous  structuix^s  ;  the  swelHng  and  conse^juent  ntecbanical 
impediment  arc  hence  confined  to  the  limits  of  the  thyi\)id  cartilage,  and  anr 
opening  made  below  this  will  clear  the  lowest  limit  of  the  diseaae,  which 
is  always  accurately  bounded  below  by  the  vocal  cords.  Hence  an  aj^erture  m 
the  crico-thyroid  membrane  is  quite  as  eflectual  as  one  in  the  trachea. 

2.  Laryngotomy  in  a  far  safer  operation  than  tracheotomy.  On  this  point 
1  need  scarcely  dwell :  a  glance  at  the  anatomy  of  the  part«  concerned  will  be 
sulficient  to  establish  it.  The  crico-thyroid  membrane  is  nearly  subcutatieoiii^ 
and  no  parts  of  importance  can  be  wounded  in  opening  it,  if  we  except  lh« 
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small  crico-thyroid  artery  which  crosses  it,  and  which  might  be  cat  across,  but 
from  which  I  have  never  seen  any  trouble  arise.  The  trachea,  on  the  contrary, 
is  not  only  deeply  seated,  but  covered  by  a  large  plexus  of  blood-vessels,  which, 
when  rendered  turgid  by  the  asphyxiated  condition  that  exists  when  an  opera- 
tion is  required,  pours  out  a  large  quantity  of  dark  blood,  and  thus  seriously 
embarrasses  and  delays  the  Surgeon  at  a  time  when  the  life  of  the  patient 
depends  on  the  speedy  admission  of  air  to  his  lungs. 

3.  Laryngotomy  can  be  much  more  quickly  performed  than  tracheotomy. 
This  I  look  upon  as  an  inestimable  advantage  in  many  of  the  cases  requiring 
operation ;  a  few  seconds  more  or  less  being  sufficient  to  turn  the  balance 
either  in  favour  of  life  or  of  death.  The  rapidity  with  which  laryngeal 
obstruction — partly  mechanical  and  partly  from  spasm — sets  in,  is  sometimes 
so  great,  more  particularly  when  an  acute  inflammation  supervenes  on  chronic 
disease  of  the  larynx,  that  life  may  be  extinguished  before  the  Surgeon  has 
time  to  open  the  windpipe,  if  he  endeavour  to  do  so  by  tracheotomy.  In 
extreme  cases,  in  which  the  lungs  have  become  slowly  engorged,  the  action  of 
the  heart  is  already  enfeebled,  and  a  sudden  spasm  occurring  at  the  glottis 
will  at  once  place  the  patient  beyond  recovery.  But  even  though  life  appear 
for  the  moment  extinct,  it  is  the.  imperative  duty  of  the  Surgeon  to  open  the 
air-passage  as  speedily  as  possible,  and  to  endeavour,  by  means  of  artificial 
respiration,  to  revive  the  flickering  spark  ;  and  it  is  impossible  to  experience  a 
greater  satisfaction  in  the  exercise  of  our  profession,  or  to  witness  a  greater 
triumph  of  art,  than  in  thus  snatching  a  patient  out  of  the  very  jaws  of  death. 
An  objection  has  been  urged  to  laryngotomy  in  these  cases,  that  it  does  not 
allow  the  patient  to  wear  a  tube  without  much  irritation  being  induced. 
This,  however,  I  have  not  found  to  be  the  case  in  my  practice.  I  have  had 
]>atients  who  have  worn  silver  tubes  in  this  situation  a  considemble  number  of 
years,  in  one  case  as  many  as  twelve,  and  in  whom  no  special  irritation  has 
been  occasioned  by  them. 

After-Treatment  of  Larjrngotomy  and  Traoheotomy. — In  all  cases 
after  the  windpipe  has  been  opened,  the  patient  should  be  placed  in  a  well- 
warmed  room,  the  air  of  which  should  be  kept  moist  by  means  of  steam.  A 
thin  piece  of  muslin  folded  two  or  three  times  may  be  laid  over  the  opening 
of  the  tube  to  exclude  dust.  If  the  operation  have  been  performed  for  some 
temporary  obstruction  of  the  glottis,  such  as  the  impaction  of  a  foreign  body, 
the  tube  may  be  taken  out  as  soon  as  the  cause  is  removed,  and  the  wound 
allowed  to  heal  by  granulation,  or  as  suggested  by  MacCormac,  the  wound  in 
the  trachea  may  be  closed  by  cat-gut  sutures. 

The  a/ler-treafment  of  tracheotomy  for  memhrnnoKs  laryngitis  Teqnires  special 
attention,  as  the  success  of  the  operation  depends  almost  entirely  upon  it. 
The  objects  in  view  are,  Ist,  to  provide  a  warm  moist  atmosphere,  in  order  to 
diminish  as  far  as  possible  the  risk  of  bronchitis  ;  2nd,  to  keep  the  tube 
clean  and  free  ;  8rd,  to  hasten  the  separation  of  the  membrane  and  limit  its 
extension  ;  and  4th,  to  remove  the  tube  at  the  earliest  possible  period. 

A  ivai-m  moist  atmosphere  is  best  provided  by  placing  the  child  in  a  bed 
over  which  a  sort  of  tent  of  sheets  is  reared,  supported  by  pieces  of  lath  or 
iron  attached  to  the  legs  of  the  bedstead.  One  side  of  this  tent  must  be  left 
open,  and  through  this  opening  a  current  of  steam  must  be  introduced  from  a 
kettle,  to  the  nozzle  of  which  a  tin  tul)e  is  attached.  The  best  apparatus  for 
this  purpose  is  the  *'  croup  kettle,''  invented  by  R.  W.  Parker,  which  supplies 


75^ 


OPERATIONS    OX    THE    AIR^TUHE. 


a  curi'ent  of  warm  air  mixed  with  the  steam,  'Mm;?  efficiently  tnaiHtui 
ventilation  as  well  a*  warmth  and  moisture.  By  its  means  the  teniperatare 
can  be  easily  regulated,  bo  that  there  is  little  risk  of  weftkening  the  child  by 
over-heating,  i'.  The  h/he  mimt  hfi  hpf  clean  by  frequently  removing'  the 
inner  part  and  washin^r  it  with  warm  water  and  cleaning  the  inside  with  a 
feather.  If  it  is  caked  inside  with  dried  mncns,  this  will  rendily  be  remnvcil 
by  a  solution  of  carbonate  of  sorla.  After  the  fourth  day  the  outer  tnlje  alfio 
may  be  removed  and  cleaned  once  every  twenty-four  hours.  The  patient  must 
be  constantly  watched  day  and  ni<^ht,  and  anymncas  that  apjiears  at  theori fitse 
of  Uie  tube  durini!:  efforts  at  eouc;hini^'  must  l>e  wijied  away  with  a  sponge. 
3,  To  huiiten  the nn'imraiion  of  t^-e  memhrttnt'  fnul  h pnrptif  I'fs  crtt^ftaiou  various 
suljstances  may  be  admiuisfcered  by  iubalution.  Carbolic  neid,  cretisote  and 
eucalyptus  oil  may  be  ^iven  by  addin^,'  a  few  drops  to  the  water  in  the  kettle, 
from  which  the  steam  is  be i nix  snpplied.  Quinine  may  be  adminiatered  by 
means  of  a  spray  from  a  Siegle's  apparatus,  the  soluti^m  used  containing  aboot 
four  grains  to  the  ounce,  i^il vents  may  be  used  in  the  same  way  to  soften  Uie 
membrane  :  the  best  of  these  is  carbonate  uf  soda  ( jurr.  xx.  to  ^j,).  Lactic  acid 
also  has  been  recommended,  but  it  does  nut  seem  to  he  superior  to  the  »oda 
8  dntion.  These  substances  in  spray  may  be  used  every  two  or  tbr^o  houn, 
the  child  Wiu^  wrapped  in  a  mackinttMli  cloth  at  the  time  to  avoid  wetting 
the  clothes.  H.  W.  Parker*  V)elieviu^  that  in  all  cases  of  memhmoous  laryngitii* 
the  disease  is  at  first  local,  and  that  the  general  symptoms  are  due  to  the 
absorption  of  the  unhealthy  products  of  the  local  process,  insists  very  strongly 
on  the  necessity  of  clearin«^  these  away  both  at  the  time  of  the  operation  and 
afterwrti'ds.  Be  (Sire  insertinfr  the  tulw  he  iTCommends  that  the  inciaion  in 
the  trachea  should  bt-  held  open  with  hooks  or  a  dilator,  while  aM  membrane 
within  reach  is  removed  by  means  of  a  feather  which  liits  previtmsly  bern 
soaked  in  a  solution  uf  carbonate  of  soda.  In  onler  to  clear  tbc  tarvnjc  the 
feather  may  be  passed  upwards  into  the  month.  This  apparently  severe  treat* 
ment  has  in  his  hands  proved  very  successful,  no  fewer  than  h  out  of  IS  eauei 
tlma  treated  hav  ing  recovered. 

The  feeding  of  tlie  patient  must  not  be  neglected,  even  if  ct^nmderablf 
persuasion  be  necessary  to  muke  the  child  swallow.  Food  should  be  giveii 
about  every  two  hours,  and  soft  solids  will  often  be  taken  morx?  easily  tluui 
lirjnids. 

4*  The  rtfiwval  of  ih^  iuhe  should  always  be  accomplished  a«  noon  m 
possible,  it  is  often  difficult  to  determine  when  this  can  be  done  tafeljr. 
Many  tubes  are  nuide  with  an  opening  at  the  upper  part,  so  that  the  [Hitdocf 
of  the  glottis  can  be  ascertained  by  placing  the  finger  o\tt  the  txtennl 
oixniing,  and  observing  the  effect.  The  return  of  the  voice,  more  or  las 
l>erfet^tly,  when  the  opening  U  closed,  is  usually  a  sign  that  the  tube  paj 
safely  be  removed. 

BiAcnlty  ia  eatabllshixig  natural  respiratioii  after  Trao]iaoto&iy»— 
In  rare  casc*s  it  is  found  inipossihlc  to  dispense  with  the  tnu^heotomy  tube  on 
account  of  the  oc*currence  of  laryngeal  (jl>8t ruction  either  »it  once  or  after  an 
interval.  Cases  of  this  kind  may  be  divided  into  two  classes  :  those  in  wbioli 
the  iibstruetion  is  due  to  spasm  or  paralysts  of  the  larynx,  and  th*>se  in  wbich 
there  is  actual  mechanical  oljstruction.  It  sometimes  hapiriem)  that  the 
passage  of  air  through  the  larynx,  alter  a  tube  has  been  worn  for  some  ttmft 
imusos  spasm  of  the  glottis,  which  nmy  threaten  suffocation.    This  came  may 
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ted  if  the  breatbmg  is  free  under  the  iofluence  of  chloroform  whilst 
the  opening  iu  the  trachea  is  closed.  The  spasrn  is  beat  overcome  by  removio^ 
the  tube  periodically  for  longer  or  shorter  intervals  until  the  patient  iKjcomea 
accustomed  to  its  absence  ;  or  a  tube  with  an  openiog  in  its  upper  part  may  be 
used,  and  the  externa!  opening  may  be  plugged  with  a  cork  which  can  be  at 
once  removed  sliould  dyspucea  occur*  If  these  methods  fail,  catheterization  or 
intubfttiou  of  the  larynx  should  be  tried.  In  a  case  recorded  by  Bilton  Pollard 
the  tracheotomy  tube  had  been  worn  for  nearly  two  years,  and  in  spite  of 
many  kinds  of  treatment  could  not  be  dispensed  with.  A  Macewen's  tracheal 
cathettT  was  introduced  and  left  in  for  thirty-one  hours,  after  which  the 
breathing  was  easy,  and  in  fourteen  days  the  tracheotomy  wound  had  healed. 
An  0'Dwyer*8  intubatioa  tube  may  l»e  used  with  advantage  in  such  cases. 
Paralysis  of  the  abductor  muscles  has  been  recorded  by  Gerhardt,  but  it  is 
cjtcseedingly  rare  and  its  cause  is  very  uncertain. 

Mi^hnnkal  obstruction  after  tracheotomy  may  arise  from  three  causea  ; 
obstr notion  by  masses  of  f ungating  granulation  tissue,  adhesion  of  the 
Tocal  Cf;rd8,  and  (Cicatricial  contraction  of  the  glottis^  consequent  upon  the 
diaeaae  for  which  the  operation  was  performed.  The  formation  of  fungating 
granulation  tissue  may  occur  above  the  tube,  projecting  upwai-ds  into  the 
larynx,  or  more  rarely  below  the  tube  where  its  pciint  touches  the  trachea^ 
K,  W,  Parker  has  recorded  n  fatal  case  of  obstrurtiou  of  the  tube  by  a 
mass  of  granulation  tissue  formed  below  it.  More  commonly  the  granula- 
tion tissue  is  aljove  the  tube  and  prevents  its  removal.  The  treatment  in 
theae  cases  consists  in  the  application  of  nitrate  of  silver,  either  by  means 
of  a  coated  probe  or  a  brush  dippi^d  in  a  solution  of  30  grains  to  one 
onncH?  of  water,  introduced  by  the  wimnd.  If  this  fails,  a  tracheal  catheter 
may  be  paired  through  the  larynx,  and  retained  for  from  twenty-four  to 
thirty-aix  hours,  or  intubation  may  be  performed.  The  pressure  of  tlie  tube 
dairtroys  the  fungating  mass.  If  this  fails  the  parts  may  be  carefully  scraped 
a  Hhaq)  spoon,  the  head  being  allowed  to  fall  backwardg  so  that  blood 
I  not  flow  down  into  the  lungs,  or  as  n  lust  resource  thyrotomy  may  lie 
perfonned  and  the  granulation  tinsue  removed*  Chloroform  is^  of  course, 
required  for  any  of  these  proceedings.  Adhesion  of  the  vocal  cords  is  rare, 
and  is  treated  by  the  passage  of  an  instrument  upwards  irom  the  wound,  or  by 
division  of  the  adhesions  followed  by  intubation.  Cicatricial  contraction 
c^)mmonly  occurs  in  cases  of  syphilitic  di»^ease,  and  usually  resists  all  simple 
treatment.  In  a  case  of  this  nature  E,  0.  Stabb  performed  thyrotomy  and 
retnoTed  the  cicatricial  tissue  which  replaced  the  true  and  false  vocal  cords  of 
the  right  side*  together  with  a  large  piece  of  aecrosed  cricoid  cartilage.  The 
patient  made  a  complete  recovery. 

Intubatioii  of  the  Larynx. — Since  the  latter  half  of  the  last  century 
vanoiU  attempts  have  been  made,  sometimes  with  success,  to  relieve  acute  or 
chronic  laryngeal  obstruction  by  the  passage  of  a  tube  from  the  moulh  through 
the  larynx  into  the  trachea.  In  recent  years  the  utility  of  *'' catheterization  of 
the  larynx  "  has  been  especially  demonstrated  by  Mace  wen,  who,  in  1H80, 
publii^bed  four  cases  iu  which  this  treatment  was  adopted.  In  two  instances 
a  catbeier  was  passed  through  the  larynx  for  the  relief  of  obstruction  due  to 
CBdfiDta  of  the  glottic ;  l>oth  cases  recovered.  In  a  third  case  the  tube  was 
used  in  place  of  preliminary  tracheotomy  during  the  removal  of  a  carcinoma  of 

I  the  tongue  and  pharynx  ;  it  served  its  purpose  well,  the  ajjerture  of  the  laryni 
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being  plugged  around  the  tube  with  a  sponge.     In  the  foorth 
intCDded  to  use  the  catheter  during  a  similar  operation  and  its  introdnctiou 
had  been  successfully  pmctised  beforehand,  but  the  patient  died  during  the 
administration  of  the  chloroform. 

A  short  tul}e  which  could  be  left  in  the  lanm^t,  with  its  larger  upper  end 
restiog  on  the  cords,  was  first  employed  by  Bouchut  in  1858,  but  the  credit  of 
deTising  the  method  of  **  intubation  of  the  larynx  "  as  at  present  pnicti^  is 
due  to  Joseph  O'Dwyer,  of  New  York.  The  gold*placed  brass  tube  which  is 
passed  into  the  larynx  is  represented  in  Fig.  772.  The  expanded  upper  etiii 
of  the  tube  rests  upon  the  ventricular  bands*  and  the  coustrieted  part  below 
lies  between  the  vt»cal  cords.  The  tul)e8  are  made  in  diftei-eut  sizes.  The 
other  instruments  required  are  an  efBcient  gag,  a  sprci ally  constructed  *•  intro- 
ducer ''  for  placing  the  tube  in  the  laiynx,  and  an  "  extractor"  for  remoi-ing 
it.  The  '*  introducer  '*  is  screwed  on  to  a  steel  obturator  which  accurately  fits 
the  tube.  If  the  patient  be  a  child  it  should  be  seated  on 
the  nurse's  lap  with  the  head  against  her  left  sbuulder.  An 
asBietant  standing  behind  steadies  the  head  and  holds  the 
ga^.  The  Burgeon,  sitting  in  front  of  the  patient,  passes  his 
left  index  finger  Ui  the  upi>er  apertnre  of  the  larynx,  and 
with  this  us  a  gnide,  inserts  the  tube  by  meann  of  the 
"  introducer/'  which  is  then  at  once  removed.  A  loop  of 
thread  attached  to  the  head  of  the  tube  serves  aa  a  Bafegttsrd 
against  leaving  the  tube  in  the  oesophagns  ;  it  may  be  cut 
and  withdrawn  as  soon  as  it  is  certain  that  the  tul»e  is  in  iu 
right  position.  This  is  shown  by  an  attack  of  coughing 
and  the  relief  aiforded  to  the  breathing.  After  a  alKHi 
time  the  larynx  becomes  very  tolemnt  of  the  presence  of  the 
tube  and  in  some  cmses  it  has  been  worn  for  long  periods. 
The  interference  with  the  act  of  swallowing  caused  by  Um 
tube  variea  considerably  ;  soft  solids  are  usually  taken  moit 
easily  than  fluids,  and  it  has  been  found  that  often  degloli* 
tion  is  most  easy  when  the  child  is  lying  on  its  back  with 
tht;  head  slightly  dependent. 

The  operation  of  intubation  is  not  easy.    It  is  far  easier 
to  pass  the  tube  into  the   pharynx  than  into  the  larynx, 
and  it  is  very  necessary  that  the  Surgeon  should  gain  the  required  skill  by 
practice  on  the  cadaver. 

Indications, — Speaking  generally  it  may  be  said  that  intubation  sbonld  be 
tried  as  a  substitute  for  tracheotomy  in  caee«  of  obstruction  due  to  aimple 
cedematous  laryngitis  or  to  oedema  of  the  glottis  such  as  follows  scalds  of  tb^ 
[arynx.  It  has  also  been  employed  snooessfnlly  in  the  treatment  of  chn>nio 
forms  of  laryngeal  obstruction,  sometimes  after  division  of  <  i  '   bandar 

and  reference  has  already  been  made  to  its  use  in  cases  in  >^  1  'idtj  is 

met  with  in  establishing  natural  respiration  after  tracheotomy. 

In  connexion  with  membranous  laryngitis  it  is  impossible  at  the  proifat 
time  to  speak  positively  of  the  relative  merits  of  intubation  and  traeheotooij. 
It  seems  probable,  however,  that  if  the  hopes  entertained  of  the  trtMitmont  of 
diphtheria  with  the  antitoxin  are  realized,  and  the  false  membrane  csa  bs 
rapidly  hjoseued  and  deta^^hed,  intubation  may  be  found  more  snooessfiil  thsa 
hitherto.     A  large  number  of  statistics  have  been  brought  forward  to sbov  (be 
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relative  mortality  of  the  two  methods.  J.  B.  Ball  has  collected  1849  cases  of 
intubation,  and  adding  these  to  23H8  cases  previously  collected  by  Dillon 
Brown,  of  New  York,  the  total  recoveries  were  1285,  or  30*4  per  cent.  ;  whilst 
after  tracheotomy  Ball  finds  that  the  recoveries,  reckoned  from  a  large  number 
of  statistics,  are  27  to  28  per  cent.  The  diflTerence  is  small,  but  in  cases  under 
one  year  old  the  evidence  afforded  by  statistics  is  certainly  in  favour  of  intu- 
bation. As  objections  to  intubation  may  be  mentioned  the  danger  of  detaching 
membrane  and  pushing  it  down  in  front  of  the  tube,  the  impossibility  of 
applying  local  treatment  to  the  larynx  and  trachea,  and  its  failure  to  give  relief 
if,  as  Ball  remarks,  there  is  much  swelling  about  the  pharynx  and  tonsils.  To 
those  who  have  made  themselves  skilled  in  the  introduction  of  the  tube 
intubation  is  simpler  than  tracheotomy,  and  has  the  advantage  that  consent 
for  its  employment  is  readily  obtained  ;  the  tube  can  usually  be  dispensed  with 
about  the  fifth  day,  and  thus  in  successful  cases  the  average  duration  of  the 
treatment  is  shorter  than  after  tracheotomy.  Lastly,  it  must  be  allowed  that 
if  the  tube  becomes  blocked  and  expelled  by  coughing,  in  the  absence  of  skilled 
assistance,  the  position  is  more  critical  than  any  which  is  likely  to  arise  after 
tracheotomy.  On  the  whole  the  evidence  is  certainly  in  favour  of  its  continued 
trial,  but  intubation  for  diphtheria  should  never  be  attempted  unless  the 
necessary  means  for  the  performance  of  tracheotomy  are  at  hand. 

BURaiOAL  OPBRATION8  ON  THS  OHSST. 

Tapping  the  PLEURAii  Cavity. — ^The  operation  of  Tappiiig  th«  Pleural 
Cavity  is  required  in  cases  of  hydrothorax,  empyema,  and  hiemothorax.  The 
point  of  selection  is  a  spot  in  the  fifth  intercostal  space  on  the  lateral  median 
line.  This  point  is  crossed  by  a  line  drawn  horizontally  round  the  body  from 
the  nipple  to  the  spine. 

As  it  is  of  great  importance  in  cases  of  hydroUiorax  to  exclude  the  air  from 
the  pleural  sac,  the  operation  is  now  almost  invariably  performed  by  the 
aspirator.  The  ordinary  bottle-aspirator  (Fig.  778)  will  usually  be  found  the 
most  convenient  instrument.  The  air  having  been  exhausted  from  the  bottle 
by  means  of  the  air-pump,  and  the  stop-cock  closed,  the  chest  is  tapped  in  the 
way  presently  to  be  described  with  the  aspirator- trochar  ;  and  the  cock  in  its 
side  being  turned  on,  the  fluid  rushes  into  the  bottle  to  fill  up  the  vacuum. 
The  original  aspirator,  as  invented  by  Dieulafoy  (Fig.  94,  Vol.  I.),  may  be 
used,  and  can  easily  be  converted  into  a  siphon. 

Thompson's  "  Siphon-trochar  "  will  usually  answer  the  purpose  well  enough. 
If  it  be  used  the  fluid  is  allowed  to  run  off  by  the  elastic  tube,  the  end  of  which 
is  immersed  in  a  vessel  containing  a  1  in  20  solution  of  carbolic  acid  (Fig.  774). 

In  the  absence  of  all  special  instruments  the  chest  may  be  safely  tapped 
with  a  common  trochar  by  the  simple  method  suggested  by  Reybard.  A 
piece  of  thick  linen  or  cotton  rag  free  from  holes  is  made  into  a  funnel,  the 
narrow  end  of  which  is  tied  lightly  round  the  cannula  immediately  below  its 
expanded  end.  The  funnel  is  then  thoroughly  soaked  in  carbolic  oil  (1  in 
10).  When  the  trochar  in  withdrawn  the  funnel  of  oiled  rag  hangs  down 
from  the  end  of  the  cannula,  and  serves  to  direct  the  fluid  into  a  vessel  held 
to  receive  it,  and  at  the  same  time  it  forms  an  efficient  valve  which  prevents 
the  entrance  of  air  during  inspiration. 

Whatever  plan  be  adopted,  the  side  of  the  chest,  the  operator's  hands  and 
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all  instrumaDts  used  must  be  carefully  washed  in  a  Bolution  of  carbolic  acid 
(1  in  20).  The  loirf^r  border  of  the  sixth  rib  b  then  felt  for,  and  if  a  trochar 
18  being  used,  a  small  iocibiou  may  be  made  thruugb  the  skin,  parallel  to  it,  in 
the  mid-axillaiT  line.  The  point  chosen  should  correBpond  to  the  int^rvml 
between  two  ditjitatiuns  of  the  Berratus  magnus.  If  the  aspirator  is  being 
used  HO  incision  is  required.  The  ekin  is  then  drawn  upwards  till  the  point 
ch^jsen  in  the  skiu  correfijx)iid8  to  the  i////Mr  border  of  the  rib,  and  the  point 
uf  the  trochar  is  then  slipped  o%'er  its  margin  and  tbrjist  sharply  and  tirmly 
into  the  pleural  sac,  so  as  to  make  sure  of  penetrating  the  thickened  plenra, 
and   any  layer  of  false   membrane,  which   if  the   instrument  were  poshed 


^''.on,  might  be  thrust  before  it  By  thus  jmssing  the  troc'har  immediat^Jy 
^dkifli'tbe  rib  any  risk  of  wounding  the  intercostal  arterj*  or  nerve  is  avoided, 
while  by  drawing  up  the  skin  before  so  doing  the  superficial  opening  and  tbit 
in  the  intercostal  muscles  and  pleura  do  not  correspond  and  thus  the  track  of 
the  trochar  is  efficiently  closed.  After  the  withdrawal  of  the  cannula  the 
puncture  is  covered  with  some  dry  cotton-wool  and  collodion,  or  by  a  piece  of 
adhesive  plaster,  and  will  usually  unite  without  trouble. 

If  the  aspirator  is  used  the  details  described  in  Vol  I.>  p.  :liU,  must  ba 
attended  ta  It  must  be  remembered  that  when  the  Tacuuni  is  moderetotf 
perfect  the  lung  is  being  expanded  by  the  pressure  of  the  atmospbere  witii  S 
force  equal  to  fifteen  pounds  to  the  square  inch.  This  may  possibly  oaon 
some  injury  by  rupture  of  adhesion^  and  even  cause  h8Bm<mrfaage  from  the 
lung.  If  therefore  the  patient  complains  of  severa  pain  after  a  oertaiii 
amoant  of  fluid  has  been  withdrawn,  or  if  the  fluid  becomes  blood-stained»  tbr 
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operation  most  at  once  be  brought  to  an  .end,  and  repeated  after  an  interval 
of  a  day  or  two,  if  necessary. 

The  importance  of  antiseptic  precautions  such  as  have  been  described  above 
is  very  great  even  in  a  simple  cage  of  hjdrothorax.  If  they  are  rigidly  carried 
out,  tapping  may  be  repeated  several  times  without  evil  result,  but  should 
they  be  neglected  the  hydrothorax  is  very  prone  to  become  converted  into 
empyema. 

Surgical  Treatment  of  Empyema. — When  the  fluid  in  the  chest  is 
purulent  it  is  generally  acknowledged  that  the  patient's  chance  of  recovery  is 
but  small,  except  by  surgical  interference.     The  consideration  of  general 


Fig.  774.— Tapping  tho  Cheat  by  the  8iphon>TrochAr. 

symptoms  indicating  the  presence  of  pus  in  the  pleura  belongs  to  medicine 
rather  than  to  surgery,  and  need  not  be  discussed  here.  In  all  cases  of  doubt 
the  diagnosis  may  be  readily  made  by  means  of  the  aspirator.  The  presence 
of  pus  having  been  determined,  there  should  be  no  delay  in  removing  it.  The 
longer  it  is  left,  the  more  firmly  the  lung  becomes  bound  down  by  adhesions, 
and  the  probability  of  its  perfect  expansion  becomes  less.  Moreover,  the  pus 
may  burrow  beyond  the  limits  of  the  pleural  cavity,  finding  its  way  down- 
wards into  the  iliac  fossa,  or  more  rarely  into  the  abdominal  cavity,  and  thus 
add  greatly  to  the  gravity  of  the  case.  The  proportion  of  cases  of  empyema 
which  are  cured  by  simple  aspiration  is  so  small  that  valuable  time  should  not 
be  lost  in  attempting  this  before  proceeding  to  drain  the  cavity. 

The  operation  of  opening  the  pleura  for  empyema,  though  one  of  the  most 
ancient  in  surgery,  was  until  recently  so  unsatisfactory  in  its  results  that  it 
was  resorted  to  only  in  the  last  extremity.    The  fatal  result  that  so  frequently 
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followed  was  doe  to  aeptic  fever  and  prolonged!  suppnmtioii  consequent  npon 
imperfect  drainage  and  decompositidii  of  ihe  retained  fluid.  With  the  view 
of  preventing  the  iiccuiuulation  of  pus  and  dirainishing  the  risk  of  septio 
poisuuing  Good  fellow  and  De  Morgan  adopted  the  use  of  Chasaaigiiiic*! 
dniinage-tuhes  with  cotmiderablc  advantage  ;  but  it  was  not  until  the  intfo- 
duction  of  etKcient  antiseptic  treatment  that  the  opemtion  became  really  safe 
and  Ruccessful  In  disiMii>«ii^tr  tlie  ofxTntion  the  following  points  have  to  be 
considered  : — L  The  best  point  for  making  the  opening  :  2,  The  method  of 
making  it ;  3.  The  form  of  tube  ;  4.  The  dressing  and  afber-treatmeol ; 
6,  The  removal  of  the  tulje  ;  0,  The  results  ;  and  7.  The  subsequent  treattneac 
of  the  cavity  sliould  the  lung  fail  to  expand. 

L  The  beat  poimt  for  the  ope&ing  is  the  subject  of  considerable  difference 
of  opinion.  When  tlie  Surgeon  is  free  to  choose  the  position  of  the  opening* 
he  may  either  select  a  point  in  the  sixth  intercostid  simce  in  front  of  the 
posterior  axilhiry  line,  or  a  point  slightly  below  and  outside  the  angle  of 
the  scapula.  Objection  has  been  raised  to  the  latter  position  on  account  ol 
the  closer  proximity  of  the  ribs  here  than  further  forward,  and  the  greater 
thickness  of  the  overlying  muscles.  It  has  further  been  pointed  out  that  ai 
the  patient  usually  lies  on  the  atfected  side,  an  opening  in  the  axilla  is  more 
dependent  than  one  farther  back,  and  again,  that  an  upeuing  made  too  far 
back  is  liable  Uj  become  early  overlapped  by  the  expanding  lung,  and  drainage 
thus  interfered  with,  or  a  sinus  difficult  to  heal  may  be  left  running  forward* 
towards  the  anterior  part  of  the  chest.  Notwithstanding  these  theoretical 
oonsiderations,  it  is  found  that,  in  practice,  an  opening  lielow  and  external 
to  the  angle  of  the  scapula  is  very  efficient,  and  if,  as  is  usually  advisable,  a 
piece  of  rib  is  excised^  the  narrowness  of  the  intercostal  spaces  is  no  ol>j(»ctioiL 
If,  however,  the  Surgeon  is  called  upon  to  operate  without  ai?sif*tance,  or  in  a 
case  in  whif^h  the  administration  of  an  antesthetic  is  thought  inadvisable,  the 
removal  of  a  piece  of  rib  may  be  dispenbed  with,  and  the  opening  beat  made 
in  the  axilla  at  the  point  above  descril^ed. 

It  \sm  pKiinted  ont  by  John  Marshall  that,  immediately  outride  aiid  below 
the  junction  of  the  fifth  rib  with  it«  cartilage,  there  is  a  point  in  the  chest  wall 
at  wliieh,  from  the  eompanitive  absence  of  8U[>erjacent  mu**cle^  the  pleura  is  but 
sb'ghtiy  supported  externally,  and  through  this  he  believed  that  an  empyema 
tends  naturally  to  point.  This  point  is  above  the  origin  of  the  external  obliqoe^ 
external  to  the  insertion  of  the  rectuis  and  internal  to  the  origin  of  the  eerratafi 
magBUfi.  It  is  tx»vered  by  the  otYter  cdi^c  of  the  pectoralis  major,  and  ia  beyood 
the  anterior  limit  of  the  external  intercostal  muscle.  That  an  empyema  tmj 
|)erforate  the  chest  at  this  point  is  undoubted,  but  acoording  to  mi>«t  HUthun* 
ties  it  tends  to  point  higher  up  in  the  second  or  third  space.  MtombaU, 
arguing  from  tlie  excellent  results  that  usuully  fullow  the  opttning  of  iin  a»- 
pyema  pointing  in  fnmt,  HUggtKtcd  rlmt  the  opening  should  always  \m  mtii» 
at  the  thin  jMiiut  above  mentiuncrl,  but  subsequent  experience  baa  not  shown 
that  this  method  presents  any  practical  advuutiiges. 

When  an  empytma  is  |»oiijting  sohcutjuieniisly,  the  snfjerficial  ff  u. ...•;. .^  q{ 
pus  should  be  opened  aud»  as  a  rule,  a  second  opening  will  Iw  r-  n  a 

more  convenient  fi^isition.  In  a  c^m  of  localised  empyema  tiie  mciAUm mailt 
of  course,  l^e  nnulc  over  the  collection  of  pus. 

2*  The  method  of  operating. — ddoruform  should  always  be  vmA  in 
preference  lo  ether,  and  the  opt*niliun  *«honld  lie  p<*rforujeH  with  the 
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antiseptic  precaufcioiiB.  The  patient  should  be  drawn  well  to  the  edge  of  the 
table  so  that  it  may  not  be  necessary  to  roll  him  on  to  the  sound  side,  u 
position  which  is  apt  seriously  to  interfere  with  the  breathing,  A  point  on 
the  ninth  rib  is  chosen  which  is  slightly  external  t€»  the  angle  of  the  scapula 
when  the  arm  is  by  the  side. 

An  incision  from  two  to  three  inches  in  length  is  made  directly  upon  the 

rib,  the  periosteum  of  which  must  be  divided  in  the  lon^  axis  of  the  booe. 

The  wound  is  then  held  widely  open  with  the  blnnt  books  and  the  periosteum 

stripped  from  the  ex[)0sed  part  of  the  rib  with  an  elevator,  which  must  not  be 

too  sharp.     No  dirtieuity  will  be  found  in  taming  the  intercostal  artery  out  of 

its  groove  at  the  lower  border.    A  carved  elevator  is  then  passed  completely 

under  the  rib  and  the  bone  divided  in  two  places  with  a  saw  or  bone-forceps, 

and  about  an  inch  and  a  half  of  its  length  removed.    The  pleura  eihould  not 

be  wounded  up  ti>  this  stage  in  the  operation*    All  bleeding  having  been 

arrest-ed,  the  pleura  may  be  opened  and  the  tube  inserted.     If  it  be  preferred 

the  operation  may  be  performed  by  a  T"S^*P^  incision,  but  this  nsnally 

presents  no  advantage  over  the  simple  longitudinal.    The  removal  of  a  piece 

K    of  rib  is  not  accompanied  by  any  difficulty  or  danger*    Necrosis  raiiely  follows, 

■  not  more  often  apparently  than  after  the  simple  insertion  of  a  tube  between 

I   tl^e  ribs.     New  t:K)ne  rapidly  forms  from  the  periosteum,  \ind  after  a  time  the 

L^continuity  of  tlie  rib  is  restored,  and  sometimes  a  mass  of  bone  tills  the  inter* 

fiiilal  spaces. 

The  advantage  of  removing  a  piece  of  rib  is  that  a  larger  o]>ening  c^n  he 
made,  w!iich  facilitates  the  escape  of  the  masses  of  Nraph  wliicb  are  often 
present  in  the  {mn,  permits  the  introduction  of  the  finger  to  investigate  the 
csondition  of  the  cavity,  and  allows  the  use  of  a  large  drainage-tnbe. 

If  the  removal  of  the  rib  is  not  practised  the  opening  is  best  made,  as 

■  before  suid,  in  the  sixth  intei*oo8tal  space  about  an  inch  in  front  of  the  posterior 
axillary  line.  An  incision  should  be  made  about  an  inch  and  a  half  iu 
length  parallel  to  the  upper  border  of  the  sixth  rib  and  exp<:>8ing  it  clearly. 
Any  irtipiTficial  vessel  tfiat  bleeds  may  then  be  secured.  Tlie  intercostal 
mnsclett  and  pleura  are  next  punctured  with  the  soalpel,  guided  by  the  left 
foiefinger  in  the  wound,  immediately  above  the  rib,  so  as  to  avoid  the  inter- 
costal artery.  The  liiadt:;  of  the  knife  must  be  parallel  to  the  rib.  A  pair  of 
dra«ing-forcc'j»smay  thuu  beiutrodnced  and  the  wound  stretched  by  ex{)andlng 
the  bladet$,  lifter  which  the  tube  may  be  at  once  inserted. 

H.  The  Tube. — The  ordinary  india-rubber  drainage-tube  should  be  used,  but 
taken  that  tbeR^  is  no  hole  iu  the  part  corresponding  to  the  chest 
ulations  are  apt  to  sprout  up  into  it  and  obstruct  the  lutuen.     It 
rnont  be  provided  with  a  shield,  lest  it  slip  into  the  pleural  cjivity.    The  best 
form  is  that  suggested  by  E.  B.  Bait<ir,     It  \^  thus  prepared  :   In  the  middle 
of  a  picoc  of  sheet  india-rubber,  about  a  sixteenth  of  an  inch  thick,  and  one 

I  inch  and  a  half  to  two  inches  ;»quare,  a  round  hole  is  cut  of  the  same  sixe  as 
the  dmimigetube*  The  tulie  is  then  passed  tlmjugh  for  a  sufficient  distance, 
and  split  into  four  |tieces  sufficiently  long  to  reach  to  the  four  corners  of  the 
shield,  to  whicli  they  are  atUiched  by  silver  wire.  The  remainder  of  the  tube 
on  the  other  side  of  the  shield  must  have  holes  cut  in  it  at  intervals,  tvs  in  an 
ordinary  drainage-tube.  The  tube  must  vary  in  diameter  with  the  size  of  the 
cavity^  and,  m  the  discharge  lessens,  a  smaller  one  may  be  substituted.  It 
noed  never  be  more  than  two  or  three  inches  in  lengths  Nothing  is  gained  by 
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putting  eight  or  nine  inches  of  tube  into  the  pleura  ;  it  cannot  sack  the  floid 
oat,  and  onlj  eauBes  needless  irritafcion. 

4.  The  dressing  and  after-tre&tment.  The  deep  part  of  the  dressing 
ahtjuld  consist  of  cyanide  or  alembroth  gauze,  over  which  it  is  well  to  place 
a  piece  of  oileil  silk  or  some  other  impermeable  material,  to  pi'^vent  the 
discbarge  Boaking  directly  through  opposite  the  wound.  The  outer  part  of  the 
dressing  should  consist  of  an  absorbent  mass  of  antiseptic  wool,  sublimate 
wood-wool,  carded  oakum,  or  carbolized  jute.  For  the  first  few  dap  the 
<lrf*5sing  should  be  clian^a^d  at  leant  daily,  but  the  intervals  may  be  ^radtiallj 
increased.  When  the  drefi8in.s;  is  removed,  the  entrance  of  impure  air  shoakl 
be  prevented  by  immediately  covering  the  wound  with  a  piece  of  rag  soaked 
in  some  antiseptic  solution.  In  ordinary  case«  nothing  is  gained  by  washing 
out  the  cavity  witli  antiseptic  solntions,  a  proceeding'  which  has  been  known 
to  cause  sudden  death  in  more  than  one  case,  an  accident  the  cause  of  which 
is  quite  iinknown.  If,  however,  it  is  thought  necessary  to  wash  out  a  cavity, 
the  discharge  from  which  is  profuse  and  offensive,  two  tubes  of  unequal  *i«e 
should  he  inserted  as  recommended  by  Godlee  and  the  fluid  slowly  injected 
through  the  smaller  one.     In  this  way  a  free  escape  for  the  fluid  is  ensanBd^ 

5.  The  removal  of  the  tube.  The  time  at  which  the  tube  should  be  re- 
moved is  often  a  difficult  point  to  determine.  When  the  di8cbarj:e  be<!omca 
purely  serous  and  very  small  in  amount,  the  tube  may  at  first  be  shortened  till 
it  is  just  long  enough  to  retain  its  position.  It  is  then  often  forced  oot  bt 
the  granulations,  or  by  the  expanding  lung.  It  is  well  to  examine  the  cavity 
carefully  with  a  probe  before  removiug  the  tube,  as  the  space  uncloi^ed  may  be 
larger  than  would  be  s'upjiosed  from* the  amount  of  discharge*  S<3  long  aa  a 
distinct  cavity  remains  the  tube  should  be  retained,  In  young  children, 
especially  if  the  opening  has  been  made  early,  the  tube  may  sometimes  bs 
removed  after  a  week  or  ten  days,  and  often  need  not  be  retained  after  a  fort- 
night. In  adults,  in  whom  expansion  of  the  lung  is  often  lejfjs  ]K'rfect,  aad 
whr^e  chest-walls  are  too  ngid  to  sink  in,  many  months  usually  elapse  hetatt 
the  cavity  is  closed,  and  in  some  case*  complete  reco\^r}"  never  takes  plsoe. 
Long  sinuses,  very  tronblesome  tu  heal,  are  occafiionally  left.  These  i!ommooly 
iii'ise  from  opening  too  far  back  or  too  low  down,  or  from  the  prolonged 
retention  of  tubet^  of  needless  length. 

In  some  cases  in  which  a  small  cavity  remains  and  refuses  to  heal  bsa 

obtained  good  results  by  removing  the  tube  and  passing  a  small  cat  »tig 

the  track  daily,  so  as  to  give  exit  to  any  discharge  which  may  have  accumnlated. 

fi.  The  results  of  the  operation  for  empyema  are  usually  as  satisfact43ry  oow 
as  they  were  formerly  unsintisfartory.  In  children,  eafiecially  if  the  health  is 
otherwise  good,  recovery  is  the  rule.  The  temperature  falls  immediately  afti?r 
the  operation,  and  unless  some  compHcation  occur,  seldom  rises  a^ain.  If 
tlie  operation  be  not  too  long  delayed,  complete  expansion  of  the  long  nsually 
takes  place.  This  is  effected  by  the  gi'adual  adiiesion  of  the  two  pleitnil 
surfaces  to  each  other,  commencing  in  the  angle  of  reflexion  ^ro  the  dial 
walls  to  the  lung. 

Operation  for  emptf$ma  withotU  aniis^(k  prficau(mtM  may  rjccasionally  he 
neoeasary  when  the  means  of  pi*ojx*r  treatment  are  not  obtainable.  Tin 
Surgeon  must  then  rely  tin  freedom  of  drainage,  by  which  it  may  be  possibfe 
BO  far  to  reduce  the  quantity  of  decomposable  matter  in  the  cbost,  that  tltt 
dose  of  septic  pro<lucts  absorbed  by  the  patient  shall  not  be  sufficient  to  cnasi 
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serious  constitutional  disturbance.  This  object  is  best  attained  either  by 
making  a  free  incision  some  inches  in  length  between  two  ribs,  or  by  the 
insertion  of  two  tubes,  one  in  the  ordinary  situation,  and  one  at  the  lowest 
po«ible  point  in  the  pleura.  The  second  opening  may  be  made  upon  a  curved 
probe  passed  in  at  the  upper  wound. 

In  cases  of  tuberculous  empyema  operation  should,  if  possible,  be  avoided. 
In  cases  in  which  drainage  is  necessary  it  may  be  advisable  very  carefiilly  to 
wash  out  the  cavity  with  two  tubes  in  the  way  above  described. 

7.  Estlander's  Operation. — In  cases  in  which  the  cavity  of  the  empyema 
continues  to  discharge  after  many  months,  or  even  years,  showing  no  signs  of 
diminishing  either  by  contraction  of  the  chest- walls  or  expansion  of  the  lung,  the 
patient's  condition  becomes  very  serious.  If  the  cavity  be  very  small  it  is  possible 
the  sinus  may  remain  discharging  a  small  quantity  of  pus  without  causing  much 
inconvenience,  but  if  it  be  of  any  size  it  is  almost  impossible  to  keep  it  clean,  and 
the  health  is  gradually  impaired  by  the  constant  absorption  of  small  ((uantities 
of  septic  matter,  and  finally  death  will  almost  inevitably  occur  from  albumenoid 
degeneration  of  the  viscera.  In  such  cases  Estlander  proposed  the  removal  of 
the  bony  wall  of  the  chest  corresponding  to  the  cavity,  so  that  the  soft  parts  of 
the  chest- wall  should  come  in  direct  contact  with  the  surface  of  the  lung. 
This  operation  has  now  been  performed  in  a  large  number  of  cases  with  a  very 
considerable  measure  of  success.  The  area  of  the  cavity  must  first  be  accurately 
ascertained  by  careful  probing.  The  ribs  are  then  exposed  by  a  free  incision. 
This  may  be  done  by  raising  a  large  flap,  or  by  a  single  vertical  incision.  In 
whichever  way  it  is  done  the  whole  area  from  which  the  ribs  are  to  be  removed 
must  be  fully  exposed,  so  that  the  thickened  pleura  can  be  cut  away  as  well  as 
the  bones,  and  any  bleeding  vessel  easily  secured.  The  ribs  having  been 
exposed  are  removed  separately  to  the  required  extent  by  the  method  already 
described.  The  thickened  pleura  with  the  periosteum  which  has  been  stripped 
from  the  ribs  is  then  cut  away  with  a  strong  pair  of  scissors.  The  intercostal 
vessels  lying  in  this  dense  tissue  are  usually  obliterated,  so  that  there  is  singu- 
larly little  bleeding.  Unless  the  thickened  pleura  be  removed  as  well  as  the 
ribs,  the  operation  is  certain  to  fail,  as  it  is  almost  as  unyielding  as  the  bony 
wall.  The  wound  is  then  cleaned  with  some  efficient  antiseptic  solution  and 
closed  by  sutures,  a  drainage-tube  being  inserted  at  the  most  dependent  part, 
and  an  antiseptic  dressing  applied. 

Estlander  s  operation  is  only  applicable  to  cases  in  which  the  patient  is 
otherwise  in  ^rood  health  and  free  from  tuberculous  disease  of  the  lungs.  It 
can  scarcely  ever  be  required  except  in  adults,  as  the  soft  walls  of  a  child's 
thorax  readily  fall  in,  even  if  the  lung  fails  to  expand. 

Pnenmothorax. — In  some  cases  an  accumulation  of  air  in  the  pleural  cavity 
gives  rise  to  so  much  interference  with  respiration  that  it  is  necessary  to 
remove  it  by  aspiration.  This  has  been  practised  in  traumatic  pneumothorax, 
and  also  in  cases  of  sponttmeous  origin.  Aspiration  should,  however,  never 
be  perl'ormed  for  tuberculous  pneumothorax. 

TAPPINa    PUIiMONABY    OAVITIXB. 

The  operation  of  tapping  vomicse  in  the  lungs  in  phthisical  patients 
could  not  be  done  with  certainty  until  the  existence  and  precise  seat  of 
such  cavities  could  be  accurately  determined  by  auscultation ;   for,  prior 
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to  Laennec's  time,  the  physiciaii  could  not  diagnose  a  pulmonary  cuTity 
from  &  c'ircurascribed  empyema  eommanicating  with  the  Imig.  Hence  the 
accounts  of  such  an  operation  giveu  bj  the  older  writers  on  medicine  from  the 
days  of  Hipjiocrates  down  to  tlie  present  century  must  be  received  with  scepti- 
ciam.  But  that  the  idea  of  treutin*:  pulmonary  cavities  by  incision  or  tappiD|^ 
hud  Biiggcfited  itself  at  an  early  period  to  medical  practitiunere,  there  can  be  no 
doubt ;  for,  without  going  back  to  the  earlier  medical  writers,  we  find  Barry  in 
1726  reconHneoding  that  phthisiail  cavities  should  be  opened,  w^ith  the  view 
of  givmg  a  direct  exit  to  the  contained  juatters,  thus,  by  avoiding  Tioleot 
paroxysms  of  cough,  nmking  it  pissible  for  the  parts  to  be  kept  at  rest,  so  aaU) 
be  more  hkely  to  undergo  a  (aire*  The  projwsal  received  little  attention,  and 
the  practice  died  out,  until,  111  18:ii),  it  was  revived  by  an  empiric  of  the  name 
of  Kamadge,  who  appears  to  have  tapped  the  chest  on  several  occasions  in 
order  to  let  out  pus  from  cavities  in  the  limgs.  In  1845,  Storks  performed 
this  operation  with  encceBs,  in  a  case  under  the  care  of  Hastings.  He  opemted 
by  making  along  incision  upon  the  upper  border  of  a  rib,  and  then  opening  up 
the  cavity  by  means  of  a  pair  of  forceps,  and  inserting  a  cannula  to  aJiow  of 
the  escape  of  the  contents.  This  case  attracted  little  attention  at  the  tim% 
and  the  operation  again  died  out,  until  it  was  revived  by  Mosler  of  Greifswald, 
who  not  only  tapped,  but  injected  the  ciiviiies  with  disinfectant  solutions. 

Pepper  of  Philadelphia,  who  has  published  an  exhaustive  article  on  this 
aabjeet,  adopts  a  different  procedure.  He  tape  the  vomica  with  a  email 
cannula  and  trochar  fitted  to  a  syringe,  and  injects  the  cavity  wiUi  dilated 
tincture  of  iodine.  Shingleton  Smith  instead  of  iodine  has  used  a  solatioii  of 
one  grain  of  iodoform  in  five  minims  of  ether  injected  by  me^ns  of  a  Pravai^i 
syringe.  Although  in  ^hjiuc  cases  the  foetor  of  the  expectoration  was  dimiDiabed 
but  little  curative  result  was  obtained, 

During  the  last  few  years  cavities  of  the  lung  of  variooa  kinds  have  baen 
opened  by  ftlarsliall,  Godiee,  Gould,  and  others,  but  the  limits  of  the  operation 
and  the  best  ctises  for  its  performance  have  yet  to  be  determined.  The  state 
of  opinion  at  the  present  time  is  tims  summed  up  by  Go^llee  :  1.  Gangrenooi 
cavities  should  always  be  sough t^  and  if  possible,  opened,  and  the  prognosn, 
if  the  operation  be  successful,  is  not  bad.  2.  The  same  may  be  said  in  regard 
to  abscesses  cansed  by  rupture  of  pundent  collections  from  other  parts  iW 
the  iung,  at  least  as  regards  the  pulmonary  complication.  3.  Abscesses  con- 
nected with  foreign  bodies  must  be  opened,  and,  if  the  body  be  not  found,  il' 
must  be  remembered  that  if  of  any  size,  it  probably  lies  in  one  of  the  largitr 
bronchial  tubes  not  moretiian  three  inches  from  the  middle  line.  4,  Brondti- 
ectusic  cavities  when  single  (a  very  rare  condition)  will  be  cured  by  o|)enii)oil.^ 
When  multiple  (a  very  common  condition),  they  oflFer  but  gmail  Qhi\  '     lief* 

b.  Tuberculous  cavities  should  be  opened  only  when  the  couglj  is  i,  ^od 

the  cavity  single.     Injections  may  be  used  to  relieve  symptoms,  but  cannot  btl 
expected  to  cure. 

The  oparation  is  more  safely  done  by  carefully  incising  the  lung  than  h\ 
the  use  of  a  trix-har  and  cannula.  Cblorofonn  should  be  administenJ  witk 
gre^t  cure,  and  the  presence  of  pus  ascertained  by  thrusting  an  u^epiratur  n«e«Ue 
through  the  intercostid  sjiace  over  the  position  of  the  suppoRni  abeccss,  A 
portion  of  one  or  two  ribs  should  be  excised  in  the  way  already  described 
(p.  761),  and  the  parietal  layer  of  the  pleura  fully  e\|)Ofted.  If  there  is  reMtm 
to  believe  that  the  two  layers  of  the  pleum  are  adherent,  the  lung  m*y  beil 


1 
I 


TAPPING    THE  PERICARDIUM.  763 

once  inciaed  with  a  lon^  straight  scalpel,  passed  along  the  aspirator  needle 
which  sei'ves  as  a  guide  to  the  cavity.  Should  it  be  necessary  to  open  np  the 
hing  substance  more  freely,  this  may  best  be  done  by  means  of  dressing  forceps, 
as  in  Hilton's  plan  of  opening  deep  abscesses.  Free  drainage  must  be  secured 
by  introducing  a  flanged  drainage-tube  well  into  the  cavity.  The  Surgeon 
must  be  prepared  for  somewhat  profuse  hemorrhage,  the  blood  escaping  from 
the  wound  or  through  the  mouth.  As  a  rule  the  bleeding  quickly  ceases,  but 
Bi>metimes  it  is  necessary  to  arrest  it  by  gently  plugging  the  cavity  with  strips 
of  gauze. 

If,  after  the  pleura  has  been  exposed^  the  Surgeon  be  doubtful  as  to  the 
existence  of  adhesions,  there  is  grave  danger  in  proceeding  at  onoe  to  incise 
the  lung.  In  the  absence  of  adhesions  the  lung  will  at  once  retract  when  the 
parietal  pleura  is  divided,  and  all  further  attempts  to  draw  up  the  long  and 
open  the  abscess  will  fail  or  be  attended  with  almost  certain  infection  of  the 
pleural  cavity.  Under  these  circumstances  the  Surgeon  should  follow  Godlee's 
advice  and  endeavour  to  stitch  up  the  lung  to  the  parietal  pleura  without 
opening  the  latter,  and  postpone  incising  the  lung  for  at  least  a  week. 

No  antiseptics  are  needed  when  the  contents  of  the  cavity  are  alfeady 
decomposing ;  free  drainage  is  all  that  is  required ;  and  all  antisepticsi  if 
injected,  irritate  the  bronchi  and  lung. 

If  there  is  any  reason  to  think  that  the  abscess  is  the  result  of  the 
presence  of  a  foreign  body  in  the  lung  it  may  be  advisable  to  keep  the 
wound  open  with  a  tube  for  a  considerable  period  in  the  hope  that  the 
foreign  body  may  work  its  way  out.  In  a  case  of  pulmouary  abscess  recently 
under  the  care  of  Godlee  in  University  College  Hospital,  the  iron  peg  of 
a  top  escaped  from  the  wound  many  months  aftir  it  had  entered  the 
air-pjissages. 

Hydatids  of  the  Lung. — Hydatid  disease  of  the  chest,  affecting  chiefly 
the  lung  substance  or  the  pleura,  is  so  rare  in  this  country  that  for  our  know-> 
ledge  of  the  subject  we  are  largely  indebted  to  Australian  writers,  among 
whom  may  be  mentioned  Dougan  Bird  of  Melbourne,  and  Thomafi  and 
Gardner  of  Adelaide.  Although,  in  some  instances,  successful  resolta  have 
followed  the  simple  operation  of  tapping  or  aspiration,  the  dangers  attending 
this  treatment  are  so  great  that  it  should  not  be  practised  in  a  case  in 
which  hydatid  disease  of  the  lung  is  suspected.  The  danger  consiste  in 
suffocation,  due  to  the  sudden  flooding  of  the  lung  tissue  with  fluid  from 
the  cyst.  A  case  in  which  a  fatal  result  was  thus  caused  has  recently  been 
recorded  in  this  country  by  Bristowe.  The  safer  plan  to  adopt  is  to  expose 
the  lung  after  the  removal  of  a  portion  of  one  or  more  ribs  in  the  way 
recommended  for  the  treatment  of  abscess  in  the  lung.  The  cyst  should 
then  be  exposed  and  opened  by  incising  the  lung-substance  and  the  cavity 
drained,  or  if  possible,  the  parasitic  cyst  completely  removed,  as  advocated 
by  Gardner  and  others. 

Tapping  thk  Pericardium. — In  hydrops  pericardii,  attended  with  immi- 
nent danger  (jf  death  from  pressure,  it  will  be  necessary  to  tap  the  parioar- 
dinm.  The  operation  is  most  safely  done  with  the  aspirator.  From  experi- 
menis  made  on  the  dead  body,  Diculafoy  concludes  that  it  may  be  performed 
in  the  fourth  or  fifth  left  interspace,  the  fifth  being  perhaps  preferable,  as  it  is 
nearer  the  apex  of  the  heart  and  is  a  more  dependent  situation.  The  puncture 
may  ))e  made  from  2  to  2^  inches  from  the  left  margin  of  the  sternum.    The 
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spot  having  been  selected  should  be  marked  vribh  ink.  If  fche  patient 
anasurcouB,  the  interspace  must  be  determined  by  ctirefully  pt'essiiij^  away  the 
cadema.  The  needle  to  be  employed  should  vary  with  the  case.  If  the 
diagnosis  be  certain,  No.  2  (one  millimetre,  or  roughly  ^V  "i^h  in  diameter), 
should  be  used  ;  but  if  the  diagnosis  he  uncertain,  No.  1,  bait  this  size,  should 
be  chosen,  as  with  this  needle,  it  is  said,  the  heart  may  be  punctured  with 
impunity*  The  best  form  of  aspirator  lo  use  ts  otie  such  as  is  represented  in 
Fig.  94,  YoL  L,  as  needles  of  such  small  size  are  apt  to  be  plugged  with  small 
flakes  of  lymph,  and  if  such  an  ao^ideut  occur,  they  may  be  cleared  agmlii 
by  reversing  the  syringe  and  forcing  a  smiill  quantity  of  floid  back  into 
the  pericardium.  Before  using  the  aspirator,  it  should  be  carefully  tested  with 
some  carV»olized  wat^r  to  render  it  aseptic,  and  to  see  that  the  needle  is  per- 
vious, and  the  whole  appamtus  in  working  order,  A  vacuum  having  been 
created  in  the  aspirator  by  drawing  back  and  tixing  the  piston,  the  needle  b 
to  be  inserted  at  the  spot  determined  on.  As  soon  as  the  ofieuing  at  the 
j>oint  of  the  needle  is  covered,  the  stop-cock  leading  to  it  is  to  be  opened, 
so  that  the  vacuum  extends  into  ihe  needle  ;  and  '*  we  now  advance,  vacuom 
in  hand,  in  search  of  the  effusion/'  The  needle  must  be  pushed  slowly 
and  carefully  onwards  in  a  direction  upwards  and  inwards  till  the  flnrd 
appears  in  the  glass  tube  of  the  aspirator*  The  moment  this  occuhb  til 
movement  of  the  needle  must  c^ase,  and  it  must  be  held  steadily  as  \on% 
afl  the  fluid  c^mtiuues  to  flow.  Any  unnecessary  movement  may  scratch  ami 
injure  the  surface  of  the  heart.  If  the  flow  cease  suddenly,  as  if  ttom  wmt 
obstruction,  a  little  fluid  may  be  forced  back  as  above  stated,  tu  clear  the 
needle.  After  withdrawing  the  needle  the  puncture  should  be  covered  with 
wool  and  coHmlion.  Over  a  pint  of  fluid  has  been  removed  by  this  meajis 
at  one  operation.  In  inserting  the  needle,  care  must  be  taken  not  to  fon."* 
it  through  a  costal  cartilage,  or  a  small  plug  of  cartilage  may  be  cat  out 
which  would  effectually  close  its  canal. 

Bramage  of  tlie  Pericarditim  may  be  required  for  purulent  pericarditiA. 
The  incision  should  be  made  in  the  fourth  or  lifth  intercostal  space,  and 
should  commence  at  a  }K:)int  at  least  an  incli  from  the  edge  of  the  sternum,  in 
order  that  the  internal  mumraary  artery,  which  lies  half  an  inch  from  the 
hone,  may  not  be  wounded.  When  the  pericardium  is  reached  it  sliould  be 
carefully  punctured,  and  the  opetiiug  sufficiently  enlarged  with  sinua-foroqM 
to  admit  a  drainage  tube. 
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CHAPTER    LIX. 


DISEASES    OF    THE    BREAST. 

Difleaaes  of  the  Breast  may  occur  in  either  sex,  bat  they  are  necessarily 
more  frequent  as  well  as  more  important  in  the  highly  developed  and  active 
organ  in  the  female  than  in  the  rudimentary  gland  of  the  male. 

Diseases  of  the  female  breast  are  of  much  interest  to  the  Surgeon  ;  not  only 
on  account  of  their  great  variety,  but  from  the  difficulties  attending  their 
diagnosis,  and  from  the  importance  attaching  to  the  question  of  operative 
interference  in  connexion  with  them. 

Diseases  of  the  breast  seldom  occur  before  puberty,  being  most  frequent 
either  during  lactation,  when  the  functions  of  the  gland  are  in  a  high  degree 
of  development ;  or  towards  the  termination  of  menstrual  life,  when  the 
organ  is  necessarily  influenced  by  the  changes  that  are  taking  place  in  the 
uterine  system.  But  there  is  this  important  difference  between  the  diseases  at 
these  different  periods  of  life,  viz.,  that  in  the  young  they  are  of  a  simple,  in 
the  older  woman  frequently,  if  not  generally,  of  a  malignant  nature.  Just 
before  or  at  puberty,  the  breast  occasionally  becomes  the  seat  of  inflammation 
and  abscess ;  in  all  probability  owing  to  changes  taking  place  in  it  in  con- 
nexion with  the  general  development  of  the  reproductive  system.  As  the 
period  of  puberty  approaches,  the  breasts  often  swell,  become  hard,  knotty, 
and  somewhat  painful,  indicative  of  some  commencing  change  in  the  genera- 
tive system.  In  other  cases  again,  a  precocious  hypertrophy  may  take  place, 
frequently  attended  with  severe  neuralgia  in  the  part.  When  puberty  occurs, 
the  breasts  naturally  enlarge,  and  often  become  tender  ;  and  occasionally  one 
undergoes  a  certain  degree  of  hypertrophy,  increasing  greatly  in  bulk  beyond 
the  other.  These  various  changes,  though  exciting  alarm,  cannot  be  regiutled 
as  of  any  very  senous  importance. 

ANOMAIilXB    OF    DSVKIiOPMZNT. 

Complete  Absence  of  the  Mamma  or  Amasia  is  very  rare.  Froriep 
records  the  case  of  a  woman,  aged  thirty,  in  whom  the  right  breast  was  com- 
pletely wanting.  The  third  and  fourth  ribs  were  also  absent  from  the  scapula 
forwards.  A  few  similar  cases  are  also  on  record,  but  Birkett  states  that  he 
could  find  only  one  authentic  case  of  the  absence  of  the  breast  without  malforma- 
tion of  the  chest-walls.  A  rudimentary  condition  of  the  breast,  in  which  it 
resembles  that  of  the  male,  has  been  noted  in  a  few  cases  of  congenital  absence 
of  the  ovaries. 

Snpemnmerary  Breasts  or  Polymaiia. — This  condition  is  far  more 
frequent  than  absence  of  the  gland.  Klebs  divides  the  abnormality  into  three 
forms,  according  as  the  supernumerary  glands  are  situated  in  the  pectoral 
region,  in  the  axilla,  or  in  other  parts  of  the  body.  In  the  pectoral  region  as 
many  as  five  breasts,  each  with  a  nipple,  have  been  observed.    When  the 
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number  is  even  the  ^^lunds  are  armnji^ed  one  above  the  other  in  the  normal 
line  on  each  side.     These  glande  usually  secrete  milk  during  lactation* 

According:  to  Klebs  axillary  breasts  are  of  two  kinds.  In  one  a  genuinfi 
eopeniumerary  breast,  with  nipple  and  areola,  is  fotmd  at  the  anterior  borderl 
of  the  axilla  ;  the  other  variety  consists  in  a  more  or  less  complete  separation j 
of  a  piece  of  the  normal  mamma  from  the  rest  of  the  gland.  The  true  axiUaj/l 
bi^east  is  smaller  than  the  natural  gland^  but  secretes  milk  after  pregniinoy. 
The  importance  of  the  second  variety  is  in  connexion  with  the  oecasionall 
development  of  simple  or  malignant  glandular  tumours  at  a  distance  from  thej 
main  jifland. 

Supernumerary  glands  in  distant  situations  have  been  described  on  the! 
outer  side  of  the  thigh,  in  the  groin  and  on  the  back.     The  most  oelebrati*ci  ] 
case  is  that  recorded  by  Robert.     The  accessory  mamma  was  sitaat-ed  on  th**  | 
outer  part  of  the  thigh  about  four  inches  below  the  great  tro<^hanter.     Until  j 
the  patient's  first  pregnancj  it  was  suppt^sed  to  l>e  a  mcvus,  but  at  this  time  it 
enlarged  with  the  normal  breasts,  and  T'eaelK-tl  the  m^f^  of  half  a  citron.     After 
deliver}^  it  secreted  milk,  and  the  child  was  suckled  at  it.     The  mother  of  the 
woman  had  three  breasts,  all  on  the  chest, 

Congenitid  Absence  of  the  Nipple  is  extremely  rare ;  in  fwii  it  if  { 
doubtful  if  it  has  ever  been  met  with  except  in  conjunction  with  nbaence  of] 
the  mamma. 

Xoltiple  IVipples  are  extremely  rare  ;  two  to  each  breast  have  fieen  met 
with,  each  with  ducts  opening  into  it. 


KHSUBAIiGIA. 

ITenral^a  of  tlie  Sreast  or  Mastodymia. — The  tei*m  "  neuralgia  of  S^ 
breast  "  is  properly  applied  only  to  those  cases  in  which  no  intlamiiitloij 
induration  or  morbid  growth  can  be  recognised  as  the  sourci^  of  the  paia, 
Such  cases  are  not  common,  at  least  in  this  country  and  in  Germany,  hut  from 
the  large  number  recorded  by  Telpeau  it  would  seem  to  be  of  mc^re  ^reqaent 
occurrence  in  Fmnce. 

The  only  symptom  is  the  pain.  This  is  severe  and  paroxysmal,  radjatm^  in 
all  directions  from  the  breast ;  sometimes  extending  to  the  neck  and  bead, 
the  shoulder  and  arm,  and  even,  it  is  said,  as  far  as  the  hip  and  loirer 
extremity.  The  pain  is  usually  aggravated  during  the  menstrual  jieriod;  it  is 
sometimes  distinctly  periodic,  more  rarely  persistent.  There  is  generaOy 
marked  cutaneous  hypersesthesia  over  the  affected  breast,  and  deep  pressnfe  ii 
less  painful  than  a  light  pinch  of  the  skin.  There  may  be  slight  heat  and 
fulness  of  the  gland,  but  this  is  never  a  marked  symptom.  The  severe  pain 
and  the  mental  anxiety  caused  by  the  dread  of  cancer  may  seriously  impair 
the  patient's  health. 

Neuralgia  of  the  breast  is  usually  met  with  during  the  period  of  activity  of 
the  uterine  organs^  but  Yelpeau  states  that  he  has  seen  it  as  early  m  the 
twelfth  year  and  as  late  as  the  sixtieth.  It  is  not  definitely  asaociatied  with 
any  constitutional  condition,  bnt  it  is  most  common  in  nervons  or  hyHtrricnl 
subjects.  It  is  sometimes  connected  with  some  uterine  disorder,  but  the  ifl«- 
tion  between  the  two  is  not  sufficiently  constant  to  justify  a  vaginal  examtna* 
tion  unless  there  are  manifest  symptoms  of  functional  or  organic  diaeaae  of 
the  uterus.    Sometimes  the  neuralgia  seems  to  be  dependent  on  anieiiiia,  ami 
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may  be  associated  with  intercostal  nearalgia  and  spinal  tenderness.  Habitual 
constipation  is  occasionally  a  predisposing  cause.  Amongst  the  various  local 
conditions  to  which  the  pain  has  been  attributed  are  injury,  the  pressure  of 
badly-fitting  stays,  and  the  dragging  weight  of  an  unusually  large  breast. 

Treatment — It  is  necessary  first  to  relieve  the  patient's  mind  from  the  fear 
of  cancer.  Any  uterine  affection  that  may  be  present  must  receive  suitable 
treatment.  Constipation  must  be  relieved  by  diet  and  purgatives  ;  anaemia 
by  iron  and  a  sufficiency  of  meat  food.  Change  of  air  to  a  dry,  bracing 
climate  may  be  of  service.  Locally,  the  application  of  a  belladonna  plaster  is 
most  likely  to  be  of  service  ;  it  not  only  protects  the  tender  skin  and  acts  as  a 
sedative,  but  prevents  the  frequent  examination  and  manipulation  of  the 
breast.  Velpeau  recommends  that  the  breast  should  be  supported  and  drawn 
slightly  inwards.  Hjrpodermic  injections  of  morphine  should  only  be  given  as 
a  last  resource  in  the  most  extreme  cases.  Partial  removal  or  complete 
excision  of  the  gland  is  not  justifiable,  as  it  is  rarely  productive  of  any  real 
benefit. 

HYPaRTROPHT. 

True  Hypertrophy  of  the  Breast  is  a  rare  condition.  It  consists 
simply  in  an  overgi'owth  of  the  mammary  tissue. 

Causation, — No  definite  cause  of  the  disease  is  known,  but  in  different 
cases,  often  without  much  evidence,  it  has  been  attributed  to  menstrual  irre- 
gularity, excessive  sexual  excitement,  blows,  &c.  In  most  cases  the  hyper- 
trophy has  commenced  about  the  period  of  the  establishment  of  the  menstrual 
function,  but  in  other  cases  it  has  appeared  at  a  later  time.  Of  26  cases 
collected  by  Labarraque  only  5  occurred  in  women  above  twenty-six  years  of 
age.  In  some  few  instances  the  enlargement  has  been  merely  an  exaggeration 
of  the  normal  process  of  evolution  of  the  breast  during  pregnancy.  Labar- 
raque quotes  two  such  eases,  in  one  of  which,  a  woman  of  twenty,  the 
breasts  had  reached  such  an  enormous  size  at  the  second  month  of  pr^nancy, 
that  the  patient  was  entirely  confined  to  the  recumbent  position.  At  the 
time  of  the  patient's  death  from  typhoid  fever  two  months  after  her  confine- 
ment, the  right  breast  was  one-fifth,  and  the  left  about  one-half,  its  former  size. 

Symptoms, — True  hypertrophy  of  the  breast  is  characterized  by  the  steady 
increase  in  size,  which  sometimes  goes  on  rapidly,  but  as  a  rule  is  gradual  and 
continues  for  years.  Pain  is  an  uncommon  symptom,  and  the  chief  discomfort 
arises  from  the  weight  of  the  enlarged  breasts.  In  some  cases  this  has  been 
so  great  that  the  patient  has  been  unable  to  maintain  the  erect  position  and 
respiration  has  been  seriously  interfered  with.  In  the  early  stages  the  breast 
maintains  its  normal  form,  but  as  the  size  increases  it  tends  to  become  flask- 
shaped  and  [)endulou8.  The  nipple  becomes  flattened  and  the  areola  ex- 
panded, but  the  skin  remains  non-adherent  and  the  axillary  glands  are  not 
enlarged.  The  general  nutrition  is  usually  somewhat  impaired  and  the 
patient  becomes  thin  and  ansemic.  In  the  large  majority  of  cases  there  has 
been  disturbance  of  the  menstrual  function,  usually  in  the  direction  of 
amenorrhcea.  The  tendency  of  the  disease  is  for  the  breast  to  reach  a  certain 
size  and  then  to  become  stationary ;  but  in  that  variety  which  arises  in  con- 
nexion with  pregnancy  a  great  diminution,  and  in  some  cases  a  return  Uy 
a  reasonable  size,  has  constantly  occurred  after  delivery.  In  some  cases  this 
haA  been  preceded  by  a  very  profuse  and  continuous  flow  of  milk. 
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Patholoijy, — Many  of  the  cases  recorded  as  **  hypertrophy  of  the  hreiuii^* 
appear  to  have  beeE  examplefl  of  large  glaodular  tumours.  In  the  few  caw» 
of  typical  hypertrophy  that  have  been  examined— that  is  to  say,  of  casea  in 
which  both  breasts  were  affected  in  young  subjects  independently  of  lactatio 
— there  seems  to  have  been  an  increase  of  all  the  normal  crinstituents  of  thai 
gland  but  not  in  equal  proportion — the  chief  growth  being  iu  the  interstitial^ 
fibrous  tissue. 

Diagnom. — The  only  condition  with  which  hypertrophy  of  the  breast  is 
likely  to  be  confounded  is  the  development  of  a  large  cysto-adenoma*  In  thii 
ease,  the  affection  of  one  breast  only,  the  excentrlc  position  of  the  nipple^  the 

greater  lirmness,  and  the  presence  of  cysti* 
would  enable  the  l^urgeon  to  arrive  at  t 
correct  diagnosis.  A  large  fatty  tumour  ia 
the  neighbourhood  of  the  breaat  might  dao 
somewhat  resemble  hypertrophy* 

ProtjnoKu, — 80  far  as  life  is  concerned  tht 
disease  is  free  from  danger  ;  on  the  tether 
hand,  cure  is  almost  hopeless  in  thitse  ouM 
that  arise  in  young  girls  al)out  the  period 
of  the  first  menstruation.  When  distinotly 
connected  with  pregnancy  the  prognosi*  11 
much  more  hopeful. 

Treatment. — Iodine,  iodide  of  potaaainnii 
and  iodide  of  mercury  internally,  and  iodj]if«. 
lead  lotion,  belladonna,  and  many  oik€f 
remedies,  externally  have  been  tried  withoat 
material  benefit.  If  the  nienm-s  ai-e  arrested 
an  attempt  should  lie  nuide  to  restore  tben 
.n.    ^.    «,    .  «      .     1.    *«  by  the  administration  of  iron.     Pressure  hit 

'     -iri  ofuwii  yt«r»  did.  l^ecu    tried    in    several    cases,  but   \nthotit 

success.  When  all  other  means  have  faiW 
"remoTal  of  the  enlarged  glands  become?  justifiable.  Only  one  gland  shoold 
be  removed  at  a  time,  partly  to  avoid  shock  and  excessive  loss  of  blood, 
and  partly  because  improvement  in  the  remaining  breast  has  beon  noticed  ia 
one  or  two  cases.  If  the  base  of  the  tumour  is  pedunculated  it  may  be 
6urix)nndcd  daring  the  operation  by  an  india*rubber  baiut  or  secnre^l  Ijy  r 
screw-clamp  8p<>cially  madu  for  the  case.  The  operation  has  been  [R^rfoi 
several  times,  and  the  success  attending  it  has  bet;n  VL*ry  satisfactory  when 
sfsse  of  the  mass  removed  ia  eousidered. 

ABNOaMAUTLEB    OF    BXOKETIOK. 

Appearance  of  Milk  at  XTniLatfiral  Timea, — ^The  secretion  (if  mtlk 
nnconnected  with  pregnancy  is  of  extremely  rare  uccurrencHj*  The  Iwo  boit 
known  eases  arc  those  i^corded  by  Baudelocque  and  by  CarganiccK  lo  tlit 
former  the  secretion  occurred  in  a  girl  aged  eight,  and  in  the  laUer  in  • 
woman  aged  fifty-nine  who  had  borne  eight  children,  the  yoangcst  hmg 
seventeen  years  old.  In  both  cases  the  secretion  was  stimulated  by  allowiiif^  a 
child  to  suck  at  the  nipple. 

Agalactia,  or  total  absence  of  the  secretion  of  milk  after  chiid*birtb  aft  kiii: 
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full  time,  is  very  rare.  Bat  few  such  cases  have  been  recorded.  Should  the 
milk  not  appear  the  child  may  be  applied  to  the  breast  and  hot  fomentations 
put  on,  but  it  is  useless  to  persevere  in  such  means  if  no  secretion  takes  place 
in  the  first  two  days. 

Excessive  Seoretion  of  Milk,  or  GttlaotorrhcBa.— Galactorrhcea  may 
occur  at  an  early  period  of  lactation,  or  consist  rather  in  a  persistent  secretion 
in  spite  of  the  withdrawal  of  the  child  from  the  breast.  In  the  fornier  con- 
dition there  may  be  considerable  swelling  and  distension  of  the  breasts,  with 
a  constant  flow  of  milk  from  the  nipple.  Birkett  quotes  a  case  recorded  by 
Riesemberg,  in  which  this  condition  occurred  in  a  woman  of  thirty  in  three 
successive  pregnancies.  In  the  last  the  child  was  not  even  put  to  the  breast, 
but  at  the  end  of  two  weeks  the  secretion  was  so  abundant  that  it  soaked  the 
clothes  and  even  filled  her  shoes  to  such  an  extent  that  it  was  necessary  to 
empty  them  periodically.  In  the  second  class  of  cases  the  secretion  of  milk 
has  been  known  to  continue  for  from  two  to  five  years  after  weaning  the  child. 
Birkett  states  that  this  is  usually  associated  with  some  uterine  disease,  and  in 
some  cases  it  is  due  to  prolonged  suckling. 

The  Treatment  of  galactorrhcEa  consists  in  the  external  application  of 
glycerine  of  belladonna,  and  in  the  internal  administration  of  saline  purgatives. 
In  some  extremely  severe  cases  iodine  or  iodide  of  potassium  has  been  found 
to  produce  a  rapid  and  marked  effect.  In  extreme  cases  the  patient  may  be 
considerably  reduced  in  strength  before  the  discharge  is  arrested. 

Oslaotocele. — The  term  ^*  galactocele  '"^  has  been  applied  to  three  pathological 
conditions,  of  the  existence  of  two  of  which  grave  doubts  must  be  entertained. 
The  true  galactocele  is  caused  by  the  obstruction  of  a  duct  during  lactation  ; 
the  obstructed  duct  becoming  dilated  behind  the  point  at  which  the  flow  of 
milk  is  arrested,  and  thus  forming  a  cyst  of  considerable  size.  It  fluctuates 
distinctly,  and  is  usually  seated  superficially  near  the  nipple.  The  tumour 
appears  during  the  first  few  weeks  of  lactation,  without  the  signs  of  inflamma- 
tion and  without  pain.  It  continues  to  increase  slowly,  and  may  reach  an 
enormous  size,  as  in  the  well  known  case  recorded  by  Scarpa,  which  in  two 
months  attained  such  a  magnitude  that  the  mamma  rested  on  the  knee  when 
the  patient  was  in  the  sitting  position.  Ten  pints  of  pure  milk  were  removed 
in  this  case  by  tapping.  Suppuration  followed  the  treatment,  but  the 
patient  ultimately  recovered,  and  afterwards  bore  another  child  and  nursed  it 
without  any  return  of  the  disease.  As  Billroth  points  out,  this  condition  is 
very  rare,  most  authors  quoting  the  same  cases,  and  few  adding  to  the 
number. 

The  second  form  of  galactocele  rests  upon  the  authority  of  Velpeau.  The 
patient,  aged  thirty-four,  had  been  confined  fifteen  months  before,  and  had 
weaned  the  child  for  six  weeks.  At  the  end  of  this  time  the  right  breast 
became  swollen  to  double  its  natural  size,  without  redness.  There  was  some 
pain,  and  the  whole  gland  felt  spongy.  On  puncturing  it  with  a  bistoury, 
milk  escaped  **  which  evidently  came  from  the  meshes  of  the  connective 
tissue.'"  The  evidence  here  is  evidently  insufficient  to  establish  the  existence 
of  such  a  condition. 

In  the  third  form  of  galactocele  the  milk  is  said  to  have  undergone  various 
changes,  becoming  butter-like,  cheese-like,  or  inspissated.  These  tumours  have 
been  met  with  late  in  lactation,  or  even  independently  of  it,  and  there  seems 
little  doubt  that  many  such  cases  were  really  chronic  abscesses. 
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The  tme  galactocele  is  to  be  treated  by  aspiration,  repeated  till  the  balk  of 
tbe  tamour  ig  greatly  diminished.     It  may  rheo  he  opened  and  drained. 


ACTJTJE   rNFtiAMMATION  OF   THE   BREAST, 

Acute  Inflammation  of  the  Breast  may  take  plare  at  any  time  of  life, 
hut  the  most  common  periods  are  within  u  few  days  of  hirth,  at  pulierty,  and 
during  lactation  in  the  adult,  especially  in  feeble  and anasmic  women.  Inflam- 
mation may  affect  any  one  of  the  parts  of  which  the  breast  is  ct^raposcd,  ami 
may  be  limited  to  this  :  thuB,  it  may  take  place  in  the  nipple ;  in  the  5alK?ii- 
tnneous  areolar  tissue  lying  between  the  akin  and  the  gland  ;  in  the  gland 
itself  ;  or  in  that  extensive  plane  of  ai-eolar  tissue  upon  whicli  the  gland  re«u, 
and  which  interrene^?  between  it  and  the  pectoral  nnisi'le.  But,  althongb  id- 
flammation  commonly  affects  these  different  parts,  in  many  eases  the  wliole  of 
the  breast  appears  to  be  involved,  and  no  distinct  implication  of  imy  special 
tissue  can  f)e  made  out. 

Inflammation  of  the  Ifipple  and  Areola. — When  the  nipple  and  areola 
are  inflamed,  these  parts  become  conical,  red,  and  swollen,  with  much  pain, 
owing  to  the  density  of  the  subcutaneous  tissue  in  this  situation.  Tliis  aiTec- 
tion,  "  the  cracked  nipple  "  of  nurses,  usually  occurs  at  an  early  period  of 
lactation  in  delicate  women,  aTid  especially  with  the  first  child.  It  comroenceft 
in  the  follicles  of  the  part,  beiug  accompanied  by  superficial  ulceration, 
abrasion,  and  fissures,  with  oozing  of  a  small  quantity  of  thin  sero-purifona 
fluid.  There  is  great  pain  during  suckling,  and  usually  a  good  deal  of  ci>ii* 
stitutional  iiritation.  In  wxt-nurses  tlie  possibility  of  the  occurrence  of  a 
primary  syphilitic  sure  communicated  by  an  infant  suflering  from  the  coa- 
genital  form  of  the  disease  must  always  be  borne  in  mintL 

The  Treatment  of  sore  nipple  should  in  the  first  instance  comjiat  in  aurid 
fittention  to  cleanliness-  After  each  suckling  the  nipple  should  be  spou^ 
with  boric  acid  lotion  and  carefully  dried,  and  during  the  tict  prot^cttni  with 
an  india*rubber  shield.  If  the  nipple  be  actually  tissured  or  nlceratrd,  the 
child  must  be  taken  frum  the  affected  bi-east  and  the  milk  drawn  <itr  with  i 
breast  pump.  Locally,  the  part  may  be  painted  once  or  twice  a  day  with 
carbolic  acid  lotion  (1  in  20),  or  a  sohMion  of  nitrate  of  silver  (one  grain  to  the 
onnce),  and  then  dried  and  covei*ed  with  flexible  collodion. 

A  weak  lead  and  spirit  lotion  is  often  useful,  and  in  the  earliest  atagvis  § 
dusting  powder  of  oxide  of  zinc  and  starcli  may  be  used.  If  actual  ulcemtioii 
be  present,  or  deep  fissnres  have  formed,  the  application  of  the  solid  nitrate  of 
silver,  although  p^xinful,  will  lie  found  the  most  eflk?tnal  treatment* 

The  immediate  treatment  of  a  sore  nipple  is  most  im[3ortant*  for  if 
neglected  it  is  not  un frequently  followed  by  atisccss  of  the  breast. 

Abacesa  of  tlie  Areola  not  unfreipieutly  rjccurs  in  nursing  wotiien,  and  k 
not  uncommonly  the  result  of  a  sore  nipple.  The  al.if«(^e«»  is  naually  v«iT 
circumscribed,  and  shows  little  tendency  tcj  spn^ad.  The  TmUmmi  ahooM 
consist  in  eudeavounng  to  prevent  supjui ration  by  tlie  application  of  i^lyoeriM 
of  belladonna  and  hot  fomentations.  As  soon  m  llncination  is  detected  tiM 
abscess  must  be  ojK^ned,  care  Ix'ing  taken  that  the  cut  be  made  from  the 
centre  of  the  nipple  towartls  the  circumference  of  the  areola,  m  m  not  to 
divide  the  lacteid  dueta. 
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1'he  child  must  be  taken  from  the  breast  and  the  milk  drawn  off  with 
a  pump. 

Small  follicular  inflammations  and  abscesses,  varying  in  size  from  a  pin's 
head  to  a  cherry,  are  common  in  middle-aged  women,  independently  of 
lactation.  They  often  excite  alarm,  and  cause  some  pain.  They  are 
usually  readily  relieved  by  Ijelladonna  and  glycerine  or  warm  lead  lotion, 
followed  by  the  touch  of  the  point  of  a  lancet. 

Trae  Eciama  of  the  ITipple  is  rare,  and  must  be  carefully  distinguished 
from  a  very  intractable  form  of  inflammation  which  occasionally  attacks  the 
nipple  and  areola,  and  has  been  shown  by  Paget  to  be  an  occasional  precursor 
of  carcinoma  of  the  breast  (see  p.  801).  Eczema  may  affect  one  or  both 
nipples  ;  it  usually  occurs  during  lactation,  and  is  attended  with  much  itching 
and  uneasiness.  At  first  there  is  simple  redness,  but  soon  crops  of  small 
vesicles  appear  which  discharge  a  serous  fluid  and  leave  a  raw  surface. 
Among  the  many  local  remedies  which  may  be  tried  for  this  condition  are 
glycerine  of  borax,  boric  acid  ointment  with  one  drachm  of  extract  of 
belladonna  to  each  ounce,  carbonate  of  lead  ointment,  lead  lotion,  and 
calamfne  lotion.  Painting  the  inflamed  area  with  a  strong  solution  of 
nitrate  of  silver  may  sometimes  prove  beneficial. 

Parenchymatous  Inflammation  of  the  Breast  may  be  met  with  in 
the  following  varieties  :  1.  Pueiperal  Mastitis ;  2.  Mastitis  neonatorum  ; 
8.  Mastitis  of  Puberty  ;  and  4.  Mastitis  of  Adults  not  connected  with 
Pregnancy. 

1.  Puerperal  Mastitis  includes  more  than  80  per  cent,  of  all  cases  of 
acute  abscess  of  the  breast.  Suppuration  is  by  no  means  a  necessary  result,  bat 
in  a  considerable  proportion  of  cases — according  to  Winckel  in  33  per  cent. — 
it  occurF,  the  abscess  being  commonly  known  as  a  milk  abscess.  Puerperal 
mastitis  i^i  most  common  in  primiparae,  and  generally  commences  during  the 
first  four  weeks  after  labour,  or  if  that  period  be  passed,  towards  the  end  of 
prolonged  lactation,  especially  in  weakly  women.  Hence  it  is  common  among 
the  poorer  classes,  who  not  rarely  suckle  their  children  until  they  are  nearly 
two  years  old.  It  is  rare  in  mothers  who  do  not  nurse  their  own  children,  a 
fact  which,  as  Billroth  has  pointed  out,  is  somewhat  opposed  to  the  theory  that 
its  common  cause  is  obstruction  to  the  flow  of  milk. 

The  first  stjmptmn  of  puerperal  mastitis  is  pain  during  suckling  and  a 
sense  of  heaviness  in  the  breast,  relieved  by  supporting  it.  As  a  rule  only 
one  lobule  is  first  affected,  most  commonly  at  the  lower  and  outer  part  of 
the  breast,  and  this  will  be  found  to  be  hard  and  tender.  In  rare  cases  the 
whole  gland  is  affected.  As  the  inflammation  advances  the  skin  becomes 
reddened  and  oedematous,  and  at  the  same  time  the  pain  becomes  more 
severe  and  lancinating  and  the  constitutional  disturbance  more  marked. 
The  temperature  often  reaches  102'  or  103"*  F.,  and  there  may  be  a  rigor. 
The  occurrence  of  suppuration  may  be  indicated  by  a  sense  of  fluctuation 
or  elasticity,  but  this  is  often  absent  if  the  abscess  is  small  and  deeply  seated. 
Velpeau  has  pointed  out  that  one  lobule  after  another  may  become  inflamed, 
so  that  a  succession  of  abscesses  forms  in  different  parts  of  the  gland.  Both 
breasts  are  rarely  affected. 

Pathology, — As  the  name  "  milk  abscess  "  suggests,  it  has  very  generally 
been  supposed  that  puerperal  mastitis  arises  from  retention  of  milk  due 
to  some  obstruction  of  the  lacteal  ducts.    The  evidence  of  such  obstruction  is, 
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however,  not  obtainable,  and  as  an  objection  to  fche  retention  theory 
been  pointetl  out  that  mastitis  is  rare  in  women  who  Imve  to  give  up  nursing 
suddenly  on  account  of  the  death  of  the  child.  In  many  cases,  on  the  other 
hand,  the  absceBs  ia  preceded  by  a  sore  nipple,  and  it  i%  probable  that  in  the 
majority  of  cases  tha  infection  occurs  from  this  through  the  lymphatioa 
or  ducts. 

The  pus  of  an  acute  mammary  abscess  is  always  fouud  to  contain  staphy- 
lococci or  Btreptocoeci,  According  to  Cheyne  the  former  are  associated  with 
absoesBes  deeply  seated  in  tlie  gland,  and  the  latter  with  superficial  inflamma- 
lions  extending  from  gome  crack  or  lissnre  of  the  nipple.  In  the  wall  of  a 
mammary  abscess  Bumm  demonstrated  the  presence  of  staphylocijcei  in  the 
acini,  the  infection  havinn;  taken  place  by  way  of  the  ducts.  This  partly 
explains  the  fact  that  the  indltmtion  with  leucocytes  is  most  marked  around 
the  acini ;  but  the  appearance  is  also  due  to  the  abundauce  of  lymphatics  and 
vessels  in  this  poBition,  for  Billix>th  produced  exactly  the  same  condition  by 
passing  a  scton  through  the  breiist  of  a  bitch. 

Treatment. — The  child  must  not  he  put  to  the  affected  breast,  and  should  lir 
weaned  if  the  patient  is  feeble.  The  arm  should  be  fixed  to  the  side,  the 
breast  supported  in  a  sh'ng,  and  the  milk  drawn  otf  with  a  proper  breant-pump 
or  sucker.  Great  relief  will  be  afforded  by  the  application  of  glycerine  and 
belladonna,  with  hot  fluuiitd  fomentations.  Cold  applications  and  leeches  aie 
never  of  any  use.  An  oc^CAsional  sahne  purgativCi  such  as  sulphate  of 
magnesium^  should  be  given. 

If,  in  spite  of  this  treatment,  suppuration  occur,  the  pus  should  be  let 
out  as  soon  as  possible  by  an  incision  into  the  most  dependent  part  of  the  abaces, 
and  made  in  a  direction  radiatiDg  from  the  nipple,  so  as  to  avoid  net*dle«ily 
damaging  tlie  ducts.  A  good-sized  drainage-tube  should  then  be  inserted,  and 
an  antiseptic  dressing  applied.  When  suppuration  is  going  on,  ttic  paticni*fi 
strength  must  be  supported  with  tonics,  the  mineral  acids,  bark,  or  qninioe* 
Stimulants  may  be  given  4is  required,  and  plenty  of  nourishment  su|»ptie<L 
Should  sinuses  form  in  a  ease  of  mammary  abscess,  they  will  usually  chi«c  if 
the  child  be  weaned,  and  lactation  stopped.  Should  they  not  dn  sr>,  the 
employment  of  pressure  and  the  use  of  stimulating  in jectiorw,  with  attention 
to  the  general  health,  will  usually  in  time  bring  about  a  cure.  Lacteal  ^ttila 
is  a  very  rare  consecjoence  of  a  mammary  abscess.  It  closefi  readily  when 
lactation  has  ceased. 

2.  Infianunatioii  of  tke  Breast  in  Infants.  Mastitis  Hsoaatora. 
— In  new-born  children  of  both  sexes  the  rudimentary  breast  becomes  slightl? 
swollen  about  the  third  or  fourth  day  after  birth,  and  on  squeezing  it  a  amall 
quantity  of  milky  fluid  containing  colostrum  corpuscles  can  be  made  Ui  r^xudi*. 
The  secretion  is  most  abundant  about  the  tenth  day,  and  completely  disnppcm* 
liefore  a  mouth.  According  to  Filatow  this  phenornenou  is  absent  cxNaplefaly 
only  om-e  in  about  every  »k"»  children.  Inflammation  of  the  brifast  majroreiir 
during  this  )ierio<l  in  weakly  children,  especially  if  tlie  tender  breast  bjui  ham 
squeessed  or  otherwise  injured  by  an  ignorant  nurse.  Then.*  are  the  usual  iigns 
of  redaesa,  increased  swelling,  heat,  pain,  and  acute  t<  nderness.  ^^uppomltoQ 
occasionally  follows,  and  the  pus  may  burrow  widely  in  the  sul 
tissue  uulc'^s  let  out  early,  and  death  may  ensue.  Kr^sifielas  is  an  o 
and  very  fatiU  complication.  In  females,  mjistitis  neonatorum  tna; 
imperfect  development  or  def*jrmity  of  the  nipple  in  after  life.    The  7 
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conaists  in  the  application  of  warmth  and  moisture,  and  of  belladonna. 
8hoald  suppnratioii  occar,  the  pus  muBt  be  let  onfc  early  by  an  incision 
radiatiusjT  from  the  nipple, 

a.  Inflammatioii  of  tlie  Breivst  at  Puberty  is  not  uncommon  in  boys 

well  as  girls.     It  is  subacute  in  chaiucter,  accorapanied  by  some  pain, 

elling.andshght  induration.  It  s^^arcely  ever  ends  in  suppuration,  anfl  is  of 
little  importance.  It  is  best  treated  by  the  application  of  a  l^^illadonna 
plaster. 

4.  Hon-pnerperaa  Uastitifl  of  Adolts.^This  is  rare.  It  results  most 
commonly  from  blows.  It  agrees  in  its  symptoms  and  course  with  puerperal 
mastitis,  but  runs  as  a  rule  a  less  acute  course.     The  treatment  is  the  sanie. 

AciTE  8l  BMAMMART  A118CESS. — This  consists  in  an  accuninlatiou  of  pus 
in  the  loose  areolar  tissue  between  the  breast  and  the  fascia  coveriuj?  the 
pectoral  muscle.  It  arises  in  some  cases  apparently  independently  of  any 
jiffertfon  of  the  gland  itnelf:  but  in  most  cases,  as  Billroth  suggests,  it  is 
probably  due  to  inflammation  and  suppuration  of  a  deep  lobule  of  the  mamma. 
The  inflammation  diffuses  itself  over  the  whole  of  the  areolar  layer,  and  almost 
invariably  absoeas  forms  with  considerable  rapidity,  giving  rise  to  severe  j>ain, 
of  a  deep,  heavr^  and  throbbing  character,  much  increased  by  moving  the  arm 
and  shoulder,  and  attended  with  swelling,  oedema,  and  a  slight  red  lilush  upon 
the  skin.  The  breast  becomes  prominent,  and  is  conical  and  projecting,  the 
whole  oi^n  being  pojshed  forwards  by  the  pressure  from  behind.  It  is  not 
Blways  easy  in  these  cases  to  detennine  whether  suppuration  \\m  taken  place 
or  not,  the  de[ith  at  which  the  pus  forms  rendering  it  im|MJ88ible  in  the  early 
es  to  detect  fluctuation  ;  its  presence  may,  however,  \ye  suspected  on  the 

Burrence  of  deep-seated  throbbing  pain,  subcutaneous  codema,  and  some 
superficial  redness.  The  abscess  at  last  points  at  some  part  of  tlie  margin  of 
the  gland,  usually  at  its  lower  and  outer  side,  to  whicli  point  the  matter  seems 
to  gravitate  ;  after  a  time,  however,  it  will  commonly  afipear  afe  other  points 
of  the  circumference  of  the  gland,  beyond  which  it  always  extends,  seldnm.  if 
ever,  perforating  the  structure,  A  series  of  four  or  five  apertures,  forming  a 
circle  round  the  breast,  may  thus  form,  and  it  very  commonly  happens  that 
the*'  contract  into  sinu&a<<,  which  arc  by  no  means  easily  closed. 

^TreatmeiLt. — The  occnrrence  (jf  suppuration  should,  if  possible,  be  pre- 
vented by  the  means  adopted  in  other  forms  of  inflammation  of  the 
breast.  Great  care  must  be  taken  to  prevent  movement  of  the  arm.  When 
once  pus  has  formed  it  should  be  evacuated  without  delay  by  an  incision 
nt  the  border  of  the  breast,  and  if  possible  at  its  lower  and  outer  part. 
A  laiiffc  drainage-tube  should  l>e  used  and  an  antisi.'ptic  divssing  applied. 
Troubletome  sinuses  more  often  follow  tliis  than  any  other  form  of  mammary 
abflceflii.  It  has  been  proposed  to  slit  these  up  by  free  incisions  directed 
triwarda  the  nipple ;  but  this  is  unnecessarily  severe  practice,  and  may, 
I  believe,  in  all  cases  be  avoided.  It  will  often  be  found  that  the  delay  in 
healing  is  due  to  the  existence  of  a  cavity  beneatli  the  nmmma  which  is 
imj>errectly  drained  by  the  sinuses,  Under  these  circumstances,  the  orific<;« 
of  the  sinuses'  should  be  enlarged  with  a  knife,  and  tlie  tracks  dilated  with  the 
finger.  They  should  then  be  scraped  with  a  sharp  spoon  to  remove  the 
imhealtby  granulation  tissue,  after  which  they  should  be  cleaned  with  a  piece 
of  fpODge  soaked  in  chloride  of  zinc  solution  (gr.  4o  to  5J),  held  in  a  jiair  of 
H  ainuft-forceps*      A  drainage-tube   should  then   be  inserted  into  each,  and 
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gradually  shortened  at  euch  dressing:.  In  some  cases  healing  is  promoted  by 
the  introduction  of  a  small  quantity  of  iodoform.  The  worst  aabmammftry 
anscs  maj  usually  be  speedily  made  to  close  by  this  ti'eatment. 


OHHONIC     INFL^MliiATION     OF    THZl     BBJDA8T. 


A  form  of  ehronic  interstitial  inflammation  of  the  breast,  affecting  asoJiny 
only  a  limited  part  of  the  gland,  is  not  uncommonly  met  with  in  womeu 
imst  middle  life,  and  is  of  great  importance  from  the  resemblanw  it  bears  in  iU 
clinical  features  to  scirrhoos  cancer.  The  condition  was  first  accurately 
described  by  CruveiHiier,  under  the  name  of  **  fibrous  bodies ''  {corps  jibrMu) 
in  the  breast;  and  since  hiis  time  it  has  received  many  other  names,  (?ndi  us 
Diffuse  Filiroma  or  Hard  Elephantiasis  (Virchow),  Lobular  Hypertrophy 
(Astley  Cooper),  Knotty  or  Nodular  Induration  (Billroth),  Cirrhosis  of  the 
^^iamma,  Beni<j:n  Induration,  ^^c.  "Glironic  lobular  interstitial  mastitis'' 
is,  however,  the  beet  name  that  can  be  applied  to  it,  as  it  curnjccly  indicati* 
the  nature  of  the  affection. 

The  patholo£ficaI  appearances  are  very  minutely  described  by  Virchow. 
In  the  earliest  stage,  which  is  evidently  intitaamatory»  the  acini  and  ducts  of 
the  gland  «how  no  change  beyond  a  slight  incrt^ase  in  the  epithehum.  The 
connective  tissue  of  the  atlected  lobule  is  infiltrated  with  small  round  cells, 
which  are  most  numerous  in  the  immediate  neighViourhood  of  the  acini.  In 
the  second  stage  the  new  cells  undergo  development  into  dense  fibrous  ti»ae 
like  tliat  of  a  cicatrix.  This  is  accompanied,  as  in  similai*  processes  elsewbem, 
by  shrinking  of  the  tissue.  The  \mm  and  ducts  in  the  aflected  area  are  tlim 
presseil  upon.  The  epithelium  nnder^'oes  fatty  degeneration,  an«l  is  for  tbt 
most  part  absorljed,  and  thus  a  nun\ber  uf  the  acini  are  finally  obliterated. 
Here  and  there,  however,  small  retentiou-cyists  form,  chiefiy  from  the  dactt 
which  have  been  constricted  in  places  by  the  contracting  fibroid  tissue,  while 
at  the  same  time  there  has  been  a  slight  increase  of  secretion  owing  tf)  ttit 
chronic  infiammatory  process  going  on  in  the  t^urrounding  areolar  tiasoe. 
These  cysts  seldom  reach  a  size  larger  than  that  of  a  mustard-«eed  owing  14 
the  density  of  the  tissue  by  which  they  are  surrounded.  The  dincnae  is  very 
commonly  limited  Uj  a  single  lobule  of  the  mamma.  Occasionally,  howreffrt 
it  may  be  more  diffused,  and  in  such  cases  when  the  stage  of  shrinking  tt 
a*aehcd,  the  gland  may  become  shrivelled  and  considerably  reducecl  in  sin. 
The  nipple  may  be  retracted  as  the  breast  shrinks,  thus  still  farther  incHGaiiiig 
file  resemblance  to  atrophic  scirrhus* 

There  is  some  reason  for  believing  that  carcinoma  of  the  breast  may  actiiaUy 
take  origin  in  a  lobole  of  the  gland  indurated  by  chronic  inflammation.  Is 
this  connexion  it  is  nf  interest  that  alUtough  utro|ihy  of  \\\%'  glandoJsr 
epitheliuni  is  the  usual  result  iA  the  interstitial  inllammation,  yet  in  aoise 
ca«cs  a  very  marked  epithelial  proliferation  has  lieen  observed. 

The  Causes  of  the  condition  are  very  obscure.  It  is  frequently  sMaeisted 
with  some  menstrual  disturUince,  and  is  not  nncommonly  met  with  st  the 
change  of  life.  It  is  mr^t  common  in  women  whu  have  Ixtrnc  children.  In 
some  case.H  it  is  attriltuted  to  an  injury. 

The  Symptoms  rtaisist  in  the  gradtjal  formation  of  a  tough,  hard  aodaik 
in  the  bnuist,  uiiually  jiituated  in  the  peripheral  part,  tolerably  clearly  cinrnsi* 
scribed,  and  of  txmnded  form.     In  size  it  mixj   vary  from  a  marble 
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pigeon's  ^gg^  seldom  being  larger.  It  may  distinctly  increase  in  size  at  the 
menstrual  periods,  and  diminish  in  the  internals..  Its  surface  is  often  slightly 
nodular,  the  nodules  being  formed  by  the  small,  tense  cysts  already  mentioned. 
If  it  be  grasped  and  gently  pulled  upon  with  one  hand  while  the  nipple  is  held 
with  the  other,  so  as  to  make  the  ducts  passing  from  it  tense,  it  can  easily  be 
recognized  that  it  is  part  of  the  mamma^  and  not  an  isolated  tumour.  On 
pinching  up  the  skin  over  it,  a  dimple  may  form,  as  the  areolar  tissue  of  the 
subcutaneous  fat  is  continuous  with  that  penetrating  between  the  lobules  of  the 
mamma,  which  is  involved  in  the  interstitial  iuflammation.  A  similar  nodule 
may  not  unfrequently  be  found  either  in  another  part  of  the  same  breast  or  on 
the  opposite  side.  The  disease  may  be  painless,  or  may  be  associated  with 
severe  neuralgia,  worse  during  the  menstrual  period.  In  the  early  stages 
there  may  be  slight  tenderness,  but  this  is  seldom  marked,  and  is  often  wanting 
when  shrinking  is  far  advanced.  There  may  in  some  cases  be  a  slight  enlarge- 
ment of  the  axillary  glands. 

The  Diagnosis  will  be  considered  with  reference  to  dironic  abscess,  cysts, 
adenoma,  and  carcinoma. 

From  chronic  abscess  it  differs  in  not  arising  in  connexion  with  pregnancy 
or  lactation,  and  in  the  absence  of  oedema  over  it.  The  dimpling  of  the  skin 
in  a  chronic  abscess  is  more  marked,  and  the  centre  of  the  swelling  is  often 
softer  than  the  periphery.  From  a  cyst  it  is  distinguished  by  the  absence  of 
elasticity,  but  it  has  already  been  pointed  out  that  cysts  are  oflen  present 
in  the  indurated  lobule.  From  an  adenoma  it  can  usually  be  readily 
distinguished  by  its  ill-defined  outline,  and  its  connexion  with  the  nipple, 
showing  that  it  is  an  altered  piece  of  the  mammary  gland  and  not  an  encapsuled 
tumour.  If  more  than  one  lobule  is  affected  the  diagnosis  is  more  easy,  as 
true  tumours  of  the  breast  ai'e  usually  single.  From  scirrhus  the  diagnosis 
may  be  impossible.  The  long  duration  of  the  induration  may  sometimes 
prove  its  simple  nature,  and  if  there  are  several  lobules  affected,  or  similar 
nodules  in  the  opposite  breast,  it  is  very  improbable  that  the  disease  is 
cancerous.  If  the  nodule  is  single  the  following  points  may  serve  to  make 
a  diagnosis.  The  simple  induration  is  tough  rather  than  hard,  whilst 
scirrhous  cancer  is  stony  ;  the  simple  induration  is  usually  less  defined  and 
less  rounded.  In  both  diseases  the  surface  of  the  induration  may  be  nodular. 
In  lobular  mastitis  the  skin  is  not  distinctly  implicated,  and  only  in  exceptional 
cases  can  any  dimpling  be  obtained  by  pinching  up  the  skin  over  the  affected 
part.  In  scirrhus  the  dimpling  of  the  skin  is  always  an  early  symptom.  The 
simple  induration  does  not  cause  retraction  of  the  nipple.  The  absence  of 
enlargement  of  the  axillary  glands  is  of  little  value,  for  it  should  be  the  object 
of  thtj  Surgeon  to  make  the  diagnosis  of  cancer  before  any  implication  of  the 
glands  has  taken  place.  In  some  cases  it  is  impossible  to  determine  with  any 
certainty  the  nature  of  the  disease.  Under  these  circumstances  it  is  not 
justifiable  to  advise  the  patient  to  wait  until  time  has  cleared  up  the  doubt. 
By  so  doing  she  is  robbed  of  her  last  chance  of  cure  if  the  disease  be 
cancerous.  It  is  much  wiser  to  cut  out  the  indurated  lobule  and  investigate 
its  nature  by  microscopic  examination. 

The  Treatment  of  chronic  interstitial  mastitis  is  unsatisfactory.  Blistering, 
prolonged  painting  with  iodine,  and  other  forms  of  counter-iiTitation,  produce 
little  or  no  effect.  Belladonna  may  be  applied  to  relieve  the  pain.  Pressure 
may  possibly  be  of  service  in  some  instances,  and  probably  the  casea  of 
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supposed  adenoma  or  cancer  cured  by  pressure  were  in  r^lity  merely 
chronicaliy  inflamed  lobules.  Should  it  seriously  annoy  the  patient,  the 
affected  lobule  may  be  removed.  If  tbe  breast  is  widely  affected,  no  operative 
interference  should  be  undertaken.  In  operating  in  doubtful  casea  the 
iucieioD  should  V>e  placed  so  that  if  the  disease  prove  to  be  canceR>ns  Uie 
whole  mamma  may  be  removed  by  etilarji^iu";  the  wound. 

Calcific&tion  of  the  Breast. — Bryk  has  recorded  a  case  in  which  an  in- 
durated hAm\v  underwent  subsequent  calciBeation.  The  disewae  was  mistaken 
for  ecirrhu^»  and  the  whole  bi-eaftt  removed.  The  calcification  was  foand  to 
have  tuken  place  in  the  intLTsfitial  coDiiective  tissue. 

General  Dilfase  luflamssatioii  of  the  Breast. — Klebs  describes  a 
general  chronic  inflammation  of  the  breast,  at  first  causing  some  toogh 
enlargement,  but  finally  ending  in  shrinking:  and  atrophy  of  the  gland« 
Billroth  also  mentions  a  similar  comlttion,  aud  gives  a  figure  of  abreast  which 
has  become  shrivelled  antl  atrophied  from  this  process.  Such  a  conditioD  is 
extremely  rare.  If  must  not  be  confounded  with  the  atrophic  scinch  us  of  old 
people, 

rHRoxic  Abscess  of  the  Breast  may  asfiume  two  forms  :  the  Mammary 
and  the  Snbmnmmartf. 

Chronic  Encysted  Abscess  of  the  Breast  is  a  disease  of  great  im^Kirt- 
ance,  imisnmch  m  it  closely  simuhites  scirrhous  carcinoma.  The  breast  has 
indeed  in  numerous  instances  been  amputated  on  the  supposition  of  its  being 
the  seat  of  a  cancer^  when  the  disease  was  merely  a  very  chronic  thick-walled 
abscess.  This  form  of  abscess  usually,  but  not  invariably,  commences  as  the 
result  of  preg-uancy,  whether  complete  parturition  or  miscan-iafje  take  place  ; 
sometimes  as  a  conBequence  of  lacteal  inflammation,  but  usually  without  aoy 
injury  or  other  direct  local  cause.  An  indurated  indolent  swelling  foi*ms,  and 
this  may  gradually  soften  in  the  centre  ;  hut  fluctuation  may  for  a  lon^  time 
he  very  indistinct,  and  even  absent,  Ijcimr  obscured  by  the  thick  wall  of 
indnnued  tissue  surroundin*]:  the  collection  of  pus.  It  is  owing  to  the  deoM 
inflammatory  induration  of  the  surrounding  tifsues  that  the  chronic  encysted 
absceas  is  m  commonly  mistaken  for  a  solid  tumnur*  It  is  in  gemrral  not  xtrx 
distinctly  circumstTiljed,  and  of  but  moderate  magnitude  ;  after  a  time  it 
remains  stationary  daring  a  space  of  many  months,  or  but  slowly  increase* 
with  but  little  pain  ;  it  is  not  nnfrequeutly  attended  with  retraction  of  the 
nipple. 

Diagmms. — The  error  of  mistaking  a  chronic  abscess  for  a  tumour  may 
commonly  Ije  avoided  by  attention  to  the  following  points  :  1 ,  that  the  exist- 
ence of  an  abscess  is  almost  invariably  preceded  by  f>arturition  or  mist^arriagv; 
2,  that  there  i?  moi\j  or  less  oedema  uf  the  subcutaneous  areolar  tissue  covmng 
it  ;  3,  that,  although  it  is  of  slow  formation  and  often  painless,  it  its  nol  dii- 
tinctly  circumscribed,  but  gradually  fuses  in  an  irregular  manner  with  the 
neighbouring  tissues  ;  4,  that  it  is  not  freely  movable,  but  rather  incorporal«i>d 
wi'h  adjacent  parts  ;  5,  that  elasticity,  or  even  deep  fluctuation,  mtLj  be 
commonly  felt  at  one  part  i*f  it  ;  and  i*,  that  in  hard  cancer,  which  it  most 
closely  resembles,  the  circumference  is  softer  than  the  centre*  In  a  chronic 
absceas  or  any  fluid  tumour,  tlie  centre  gives  the  least  sense  of  resistaiice. 
Should  there  be  the  least  doubt  in  the  case,  the  introduction  of  an  eiplono^ 
trochar,  by  giving  issue  to  a  drop  of  pus,  will  always  determine  its  inie 
nature  ;  indeed,  this  simple  means  of  diagnosis  should  never  be  ncgleot^  in 
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any  case  in  which  there  is  reason  even  to  suspect  the  possibility  of  the 
apparent  tumour  of  the  breast  being  in  reality  an  abscess. 

Treatment. — The  abscess  should  be  opened  as  soon  as  recognized,  and  if  of 
sufficient  size  a  drainage-tube  should  be  inserted.  Should  the  mass  of  indurated 
tissue  surrounding  the  pus  be  very  large  and  dense,  a  free  incision  carried 
through  it  will  usually  hasten  its  disappearance,  or  in  some  cases  the  diseased 
lobule  may  be  completely  excised. 

Chronic  Sabmamiiiary  Abscess  has  also  been  described  under  the  name 
of  ''  diffused  abscess."  It  consists  of  an  ordinary  chronic  abscess  containing 
curdy  pus,  and  is  probably  in  all  cases  due  to  necrosis  of  a  rib.  It  is  not 
therefore  properly  to  be  considered  a  disease  of  the  breast,  its  relation  to  that 
gland  being  purely  accidental. 

Tuberculosis  of  the  Breast. — Although  tubercle  of  the  udder  of  the  cow 
is  of  comparatively  common  occurrence,  and  of  great  importance  on  account  of 
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Fig.  77rt.— TabftrculouH  DiHeane  of  Breast.  Inter- 
arinoutf  tutwrcle  (A5  diaiiiA.).  a.  Breast  acini;  b, 
taberciK  system  ;  c,  tlbrous  Htroma;  fl,  blood-vessel. 


PiK.  T77.— Tuberculous  DiseoHe  of  Breast 
Intim-acinous  tubercle  (07  diams.). 


the  liability  to  infection  of  the  milk,  tuberculous  disease  of  the  human  breast 
had  received  but  little  attention  until  recent  years,  and  was  regarded  as  an 
extremely  rare  affecticn.  It  seems  certain,  however,  that  the  disease  is  by  no 
means  so  rare  as  was  at  one  time  supposed,  and  this  is  readily  explained  by 
the  fact  that  a  chronic  inflammatory  condition  of  the  breast  often  presents  no 
Clinical  features  which  indicate  its  tuberculous  nature,  certain  evidence  only 
being  afforded  by  microscopic  examination. 

Symptoms. — Tubercle  of  the  breast  may  occur  in  two  clinical  varieties  : 
first,  as  a  chronic  induration  in  the  ^land,  and  secondly,  as  a  chronic  abscess. 
Each  form  is  most  common  in  young  women,  and  may  be  associated  with 
evidences  of  tubercle  in  the  lungs  or  elsewhere.  Enlarged  glands  may  be 
present  in  the  axilla,  especially  when  the  disease  in  the  breast  assumes  the 
form  of  a  chronic  tuberculous  abscess.  Should  the  abscess  burst  spon- 
taneously, or  be  simply  opened,  an  intractable  sinus  is  likely  to  remain. 
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Speaking  generally,  it  may  be  mid  fchat  the  tiiberculoiig  nature  of  a  chronic 
inflaramatitij  condition  of  the  breast,  with  or  witliout  guppuration,  ahouM  be 
siispet't(iil  when  such  a  condition  occars  in  a  youn^  woman  independently  of 
the  ordinary  causes  of  uvnstilis.  The  diagnosis  of  tubercle  ig  strengthened  by 
an  inherited  tendency  to  the  disease,  and  by  tho  presence  of  evidences  of 
tttbercle  in  the  lunti^s  or  elsewhere,  but  it  can  rarely  l>e  made  with  certainty  by 
the  clinical  features  alone. 

Fatbological  Anatomy.^The  microscopic  examination  of  a  considemble 
numlierof  ca«tis  ha.**  shown  that  the  disease  presents  the  characteristic  features 
of  tnl)ercle  elsewhere,  and  the  bacillna  has  been  demon strated  by  HnbermuM 
and  others.  The  case  Irom  which  Figs.  776,  777  were  prepared  was  a  good 
example  of  tuberculous  mastitis. 

The  patient,  a  woman  a«red  about  twenty,  was  under  treatment  m  tlie 
Brorapton  Hospital  for  early  pulmonary  phthisis.  A  painfal  and  indnmted 
lobule  in  the  breast  was  excised  by  Godlee.  To  the  naked  eye  it  preset* te<l  a 
dense  fibrous  structure  thickly  studded  with  small  soft  greyish-yellow  points^ 
The  micro8coj)e  showed  a  typical  tuberculous  structiire,  the  tubercle  betof 
most  abundant  in  the  interucinous  tissue,  and  taking  the  form  of  definite 
tnbercie-systems  (Fi^,  77G).  In  other  parts,  however,  the  tnbercle  ocrupicd 
the  interior  of  the  dilated  aciiii  (Fig.  777).  In  its  relation  to  the  glandakr 
elements  the  specimen  exactly  resembled  the  afipearances  usually  seen  in 
tubercnlosis  of  the  testis. 

In  the  majority  of  the  recorded  eases  a  definite  chronic  abscess  has  lieen 
present,  the  cavity  of  which  wivs  surrounded  by  a  layer  of  tuberculous  gnuiialii- 
tion  tissue.  A  specimen  of  this  kind  is  presented  in  the  Museum  of  Univerrity 
College.  A  chronic  abscess  in  the  upper  and  outer  quadrant  of  the  left  bn^aat 
opened  on  the  surface  by  a  small  sinus  near  the  nipple.  From  the  abec€8i 
cavity  an  enlarged  lymphatic,  lined  with  j^ranulation  tissue,  leads  to  a  oaseoira 
lymphatic  gland,  which  was  removed  from  the  axilla. 

Treatment. — ^Xo  operation  should  be  undertaken  if  the  j>atient  is  thr 
snbjfct  of  advanced  tuberculosis  of  other  orgtins.  In  favourable  cases  the 
treatment  should  consist  in  the  excision  of  the  affected  f>art  of  the  breast, 
together  with  any  enlarged  glands  which  may  be  present  in  the  axilla.  If  a 
chronic  abscess  exists,  this  should  be  opened  and  thoroughly  8cra[>ed,  l»ut  itf  a 
rule  a  more  certain  result  will  probably  be  obtained  by  the  rema\iil  of  the 
surrounding  breast  tissue. 

Syphilitic  Diskakk  of  the  Breast. — Frimary  sores  on  the  nipple 
have  already  been  mentitmed  (»n  p.  770.  The  8ecou<lrtry  eruptions  are  oft^n 
well  marked  in  the  skin  covering  the  breast,  and  mucous  tubercles  may 
occur  on  the  nipple  and  areola  as  well  as  in  the  fold  between  the  I  '^ler 

of  the  gland  and  the  chest  wall.     Two  forms  of  tertiary  syphilitic  ^  of 

the  breast  have  beendescrilied  by  Ltincereaux — the  diffuse  and  the  guuimaious. 
The  existence  of  a  diffuse  i&duratioa  of  the  lireaj^t  as  a  result  of  syf*hilia  is 
somewhat  dinibtfuh  but  in  a  few  recorded  erases  the  diagnosis  is  said  to  hmyft  I 
been  confirmed  by  the  disapi^earance  of  the  swcllmg  under  iodide  of  pofcsii- 
sioni.  0ummata  in  the  iirea^t  are  also  extremely  rare,  bnt  their  oocasiooal 
occurrence  eannot  l>e  doubteil.  They  form  iminless  ewcHings  in  the  gland* 
which,  if  unti'eated,  run  the  same  course  as  gummata  elsewhere.  ^^ 
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TUMOURS    OF    TBS    BRBABT. 

The  study  of  the  various  tumours  of  the  female  breast,  more  especially  from 
a  diagnostic  point  of  view,  is  of  the  first  importance  to  the  practical  Surgeon ; 
for  though  it  might  be  supposed  that  it  would  be  easy,  if  not  to  recognize  the 
minuter  shades  of  pathological  diflTerence  between  morbid  growths  so  super- 
ficially situated,  at  all  events  to  diagnose  the  malignant  from  the  non-malig- 
nant affections,  yet  in  practice  nothing  is  more  diflScult  in  many  cases;  and 
it  not  only  requires  great  experience,  but  a  most  intimate  acquaintance 
with  the  special  course  and  symptoms  of  each  particular  disease,  to  come  to  a 
correct  conclusion  as  to  its  nature.  Even  with  all  the  light  which  experience 
and  a  careful  examination  of  the  characters  of  the  tumour  may  throw  upon 
the  nature  of  the  disease,  it  will  be  impossible  for  the  Surgeon  to  avoid  occa- 
sional errors  in  diagnosis. 

The  first  thorough  classification  of  the  different  varieties  of  simple  tumours 
that  develop  in  the  mammary  gland  was  made  by  Astley  Cooper,  and  this 
important  department  of  surgical  pathology  was  subsequently  much  extended 
by  the  researches  of  Velpeau,  Birkett,  and  Paget.  Since  the  improvements 
in  the  methods  of  investigation  have  led  to  a  more  perfect  anatomical  classi- 
fication of  tumours,  the  confusion  that  formerly  surrounded  this  very  intricate 
subject  has  been  to  a  great  extent  cleared  up  by  the  labours  of  Virchow, 
Billroth,  Gross,  and  others.  The  microscopic  characters  of  the  various 
tumours  of  the  breast  are  now  accurately  determined  and  generally  agreed 
upon,  but  confusion  still  remains  in  tihe  nomenclature  which  time  alone  can 
remove.  In  describing  the  various  tumours  of  the  breast  I  shall  follow  the 
order  adopted  in  the  chapter  on  tumours  in  general. 

OTBTB    OF    THB    BRBAST. 

Cystic  formations  are  met  with  in  the  breast  under  a  great  variety  of 
different  conditions,  and  the  difficulty  of  the  subject  has  been  much  increased 
by  the  anneccssary  complications  of  an  unsatisfactory  nomenclature.  Only 
those  conditions  will  be  here  described  in  which  the  formation  of  one  or  more 
cysts  is  the  essential  part  of  the  disease.  Cysts  are  often  met  with  in  certain 
tumours  of  the  breast,  forming  in  some  cases  an  essential  part  of  their  struc- 
ture, and  in  others  being  accidentally  present,  but  these  cannot  correctly  be 
looked  upon  as  examples  of  cystic  disease  of  the  breast,  and  they  will  be  men- 
tioned subsequently  in  connexion  with  the  different  tumours  in  which  they 
occur. 

Cysts  of  the  breast  may  be  divided  primarily  into  two  classes  :  first,  those 
which  arise  by  distension  of  some  part  of  the  glandular  apparatus  ;  and 
secondly,  cysts  formed  in  the  breast  independently  of  the  gland  tissue. 

Cy.sTS  ARISING  IN  THE  Gland  Tissue.— Under  this  heading  are  included 
all  those  rjsts  which  are  due  to  distension  of  the  ducts  or  secreting  acini. 
They  are  often  spoken  of  collectively  as  "  retention  cysts,"  but  with  the  single 
exception  of  tcalactocele,  it  is  doubtful  whether  simple  obstruction  resulting  from 
retention  of  secretion  is  their  chief  cause.  P]xcept  in  the  case  of  galactocele, 
or  milk  cyst,  which  forms  during  lactation,  cysts  of  the  breast  never  con- 
tain milk.  The  fluid  that  distends  them  varies  much  in  ap[)earance  :  some- 
times it  is  thin  and  almost  colourless,  but  more  often  it  is  thick,  sometimes 
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almost  mucous  in  cbarftcter*  sod  of  a  browniih-yellow  or  brown  coloor.  It 
may  indeed  be  assumed  tbat  abnormal  aeci-etion  is  an  important  factor  in  the 
production  of  the  disease^  aaeociated  no  doubt  in  many  instances  with  ati 
obstruction  to  the  duuls  such  as  is  caused  by  an  overgrowth  of  connective 
tissue  around  tbem.  Tbe  walls  of  these  cyst?  are  composed  of  a  layer  of 
condensed  connective  tissue  of  variable  thickness,  containing  usuaUy  au 
abund!*nt  supply  of  capillaiy  vessels.  They  hvt  lined  internally  by  a  layer  of 
epithelium,  either  cubical  or  spheroidal  like  that  of  the  acini,  or  columnar  like  ^ 
that  of  tbe  daots.  In  many  instances  the  cysts  merely  contain  Huid^  but  not  fl 
UJifi*equently  the  cavity  is  occupietl  by  an  intracystic  growth  sprouting  into  it 
from  the  wall.     In  such  eases  the  cyst  is  called  & proltfer&un  ct/stL 

Single  Cysts  of  thrs  class  are  of  three  varieties  :  L  Galactocele,  2.  True 
Glandular  C^et.     3.  Duct  Cyst. 

1.  €l&lactocele  in-  Milk-Cyst  has  already  been  described  at  page  76^. 

2.  The  Tnte  Olandnlar  Cyst  is  not  uncommon,  and  may  attaia  s 
considembfe  size.  These  cysts  form  rounded  or  slightly  lobalatt;d  tumoaii, 
usually  imperfectly  defined  and  painless,  or  nearly  so.  They  may  be  deeph 
seated  in  the  substance  of  the  breast,  but  often  project  on  its  suiface  or  at  00c 
of  its  borders.  The  position  of  these  cysts  in  the  breast,  and  the  fact  that  thej 
are  usually  lined  with  a  mom  or  less  perfect  layer  of  cubical  or  spheroidal 
epithelium,  make  it  almost  certain  that  they  arise  in  tlie  glandular  acini  or 
small  ducts.  In  some  cases  they  contain  intracystic  growths  covered  with  a 
similar  epithelium,  and  containing  spuoes  lined  with  the  same.  Sometlmti 
their  flu  if  I  contents  can  be  |>artly  squeezed  out  from  the  nipple^  and  the  cy«t  i» 
soft  and  Hucttiating.  8houId  the  duct  become  completely  or  partially  blocked* 
either  from  inOammat^ory  induration  of  the  surrounding  tissue,  or» as  in  a  case 
reoordetl  by  Kogeau,  by  a  small  papillary  growth  springing  up  in  it«  ititenor* 
the  cyst  increases  more  rapidly  in  size,  and  becomes  so  tense  as  to  be  essily 
mistaken  for  a  solid  tumour*  The  causes  of  these  cysta  are  uncertain.  They 
seem  usually  to  arise  from  some  injury  or  irritation  of  the  breast.  Butliii, 
who  has  published  Bom«j  interesting  observations  on  these  cysts,  states  tint 
they  most  commonly  occur  afler  thirty-five,  in  women  who  have  bomt 
children,  and  in  several  cases  appear  to  have  arisen  as  the  result  of  a  bloir. 
In  some  cases  they  may  possibly  be  associated  with  some  uterine  Hdcction. 

H.  Buct  Cyst,— This  variety  of  cyst  undoubtedly  arises  in  distension  of 
one  of  the  hirge  ducts  of  the  breast.  It  is  situated  towards  the  central  {MUt 
of  the  gland,  often  projecting  prominently  beneath  the  areola*  In  otsfij 
instances  the  first  symptom  observed  by  tbe  patient  is  the  cx^casional  escape  af 
a  yellowish  fluid  from  the  nipple,  and  pressure  on  the  cyst  may  j^raUf 
increase  this. 

The  chief  impc^rtance  of  the  duct  cyst  is  that  it  is  often  the  aeat  of  a  delicate 
bnmching  intracystic  growth,  the  vascular  papilla'  of  which  are  eoverefl  with 
columnar  epithelium  similar  to  that  lining  the  cyst.  Such  a  growth  is  known 
00  a  Duct  Papilloma.  The  vascularity  of  tbe  gn>wth  is  often  so  great  thai 
haemorrhage  from  the  nipple  may  be  a  marked  symptom.  In  tbe  case  from 
whit:h  the  breast  represeut^jd  in  Fig.  778  was  removed  there  waa  a  fX>QsUml 
clear  discharge  from  the  nipple,  which  rapidly  became  bloody  when  tlj«r  mnuiD 
cyst  was  pressed  upon.  It  is  extremely  probable  that  this  simple  dtitA 
papilloma  may  in  some  instances  be  the  starting-point  of  a  columnar  car* 
cinoma  (sec  p.  7^*10- 
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It  occasionally  happeoB  Umt  if  a  glaDdular  orilQctcysfc  projects  prominently 
lieneath  the  8kio»  the  latter,  together  with  the  snbjacent  cyst  wall,  may  ^^^ive 
way  aad  expose  its  interior,  IT  the  cyst  contaiua  an  iutracystic  growth  this 
may  i-apidly  protrude  through  t!ie  opening  and  form  a  fnogating  mass,  with  an 
appearance  of  considerable  malignancy, 

Knltiple  Cysts  arising  in  tlie  breast  are  met  with  :  1.  lo  ooonexion  with 
chronic  intx*rstitial  mastitis ;  2.  During  involutiou  of  tbo  gland  ;  and  3.  As 
a  tme  cystic  degeneration  of  the  mamma. 

1.  The  cysts  which  are  m  frequently  met  with  in  lobules  of  the  breast 
affected  by  cbronie  intei*stiLial  inflammation  seldom  reach  any  large  siae. 
They  have  been  described  at  page  775. 

2,  Involutioii  Cysts  are  not  uncommon  in  the  indoratecl  and  atrophied 
breaats  of  old  women.     They  are  of 

no  great  practical  importance,  and 
donl>tle88  result  from  constriction  of 
the  gland  tissue  by  the  overgrowth  of 
ttbrous  tissue  around  it. 

:i  Cystic  Begensratioii  of 
tk«  ManLma  is  characterized  by 
a  wide-spread  tendency  to  the 
formation  of  cysts  in  the  glandular 
tissue,  wliich  may^  in  advanced  cases, 
reach  such  a  degree  that  the  whole 
breast  is  om verted  into  a  mass  of 
s  bound  together  by  connective 

me.  In  ttie  majority  of  cases 
tbo  disease  begins  in  a  sijigle  lobule^ 
but  sooner  or  later  it  tends  to  atfcct 
other  parts  of  the  same  breast,  and 
ipositeone.  This  remark- 
has  received  congidei-able  attention  at  the  hands  of  Frcnoli  path(V 
iogists»and  Reclus  has  especially  insisted  upon  its  tendency  to  became  In'latcra). 
In  the  early  stages  the  cysts  appear  as  hard  ro untied  tumours  in  a  lobule  of 
the  breast  substance,  and  ar^mnd  these  a  coarsely  gninuliir  sensation  is 
prodtJCifd  by  the  minute  cysts  with  which  the  gland  is  infiltrated.  Gradually 
other  lobules  undergo  similar  changes,  until  the  whole  breast  presents  simili^r 
chnntcters,  and  may  be  considenihly  enlarged^  Discharge  fi-om  the  nipple  is 
not  uncommon  ;  this  muy  be  blood-stained,  probably  from  the  presence  of 
vascular  iutracystic  growths  in  some  of  the  cysU. 

Nothing  definite  is  known  concerning  the  ciuisjition  of  this  disease,  but  in 
tDln*^  insuinces  it  appears  to  be  connected  with  uterine  disord4*rs  or  ntlirr 
tions  of  the  generative  organs.  A  well-marked  specimen  of  the  diserisiN 
ch  in  preserved  in  the  museum  of  University  Colletfe,  waa  removed  lumf 
mortem  from  a  woman  on  whom  ovariotomy  had  l>een  performed. 

As  a  good  example  of  the  di^ase  the  folluwin  jv  lie  given,   A  young 

nnmarried  woman,  in  order  to  quiet  a  baby  she  i  _'c  of,  put  it  occasion- 

aUy  to  her  bri^st.  This  was  followed  by  some  pain  and  swelling*  and  a  thin 
yellowish  discharge  fW)m  the  nipple.  Some  months  after,  on  ejtaminiug  the 
breastf  a  number  of  small  fluctuating  swellings,  the  lar^^est  about  the  sise  of  a 
huiel  nut,  could  be  felt  scattered  througli  l>otl)  breaiO^.     They  were  most 
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distinct  in  the  neijrbbourhood  of  the  areok.  The  discharge  contiaiied,  ami 
was  a  sourc^^  of  cons^idcrablc  annoyance*  On  preying  the  cygis  tbcir  contenu 
wei^  easily  squeezed  ont  through  the  nipple.  The  condition  remained  on- 
chang^ed  for  abont  two  years,  in  spite  of  belladonna  and  other  external 
remedies.  She  then  married  and  became  prej^^nant.  As  the  breasts  enlargied, 
the  abnormal  dinchart^e  j^radnally  ceased,  and  after  her  confinement  ^be  was 
able  to  nnrse  her  child  without  difficulty. 

The  remarkable  persistence  of  the  disease  was  well  illustrated  by  a  case  iB 
University  College  Hospital  The  left  breast  wjis  excised  for  cystic  disease  by 
Marshall  in  1877,  and  the  right  breast  for  a  similar  condition  in  1882,  In 
1881«  a  small  ma^s  of  cysts  was  excised  by  Beck  from  the  neij^hbonrhood  of  the 
scar  in  the  left  mammary  region,  and  microscopic  examination  showed  that 
these  had  ansen  in  a  fragment  of  breast  tissue  which  had  escaped  remoraJ 
twelve  years  previously. 

Htemorrhage  may  take  place  into  the  cavity  of  a  cyst,  esiiecialfy  if  this 
contains  a  vascular  intracystic  papilloma.  This  may  be  the  rcault  of  an  injufj. 
The  terra  *' blood-cyst  of  the  breast,"  ban,  indeed,  no  pathological  meaning,  for 
blood-cysts  may  arise  from  haemorrhage  into  the  substance  of  a  soft  gan  (unu. 
and  they  are  also  found  in  certain  forms  of  carcinoma. 

CV8T8  AHISlXfJ    IXDEPKNIiEXTLV  OF  THE  GLANDITLAE  TISSUE  COmpns*:  iwo 

forms,  the  serous  and  the  hydatid. 

h  Serotis  Cysts  of  the  Breast. — These  are  bcheved  to  be  formed,  ai 
elsewhere,  Ity  dilatation  of  the  ly in ph-fj paces  of  the  areolar  tissue,  the  wall  of 
the  cyfit  being  formed  of  the  surrt^unding  connective  tissue  pressed  together 
and  subseqaently  thickened  by  new  prrowtli.  The  evidence  of  this  modr  of 
growth  is  not  by  any  means  ptirfect,  but  it  seems  the  unly  possible  explanation 
of  their  structure.  Their  walls  are  composed  of  delicate  areolar  tissue^  lined 
internally  with  flattened  endotliehal  ceils  like  those  of  a  lymphatic  vessel. 
The  contents  are  usually  clear  yellowish  serous  fluids  but  may  Bometimei»  be 
brownish  or  turbid,  frimi  the  admixture  of  lilood,  and  in  some  cases  cholest^rioe 
is  present.  These  cysts  are  usually  tsin^le,  sometimes  they  arc  Nx-ulatcd.  and 
in  other  cases  multiple.  They  are  usually  about  the  size  of  a  fill»ert  when  fini 
noticed,  and  may  remain  small  for  a  great  length  of  time,  but  in  other  eaad 
they  gi*adually  increase  until  they  may  contain  several  ounces  of  fluid.  Tlnjjr 
then  become  very  tense,  so  much  so,  in  fact,  that  fluctuation  is  no  l«*iigrr 
present.  The  true  serous  cyst  is  almost  invai'iably  seated  in  the  submamiuajy 
areolar  ttssae,  or  at  one  margin  of  the  breaat«  very  rarely  in  the  glandnkr 
substance, 

Unilocular  cysts  of  the  breast  occasionally  attain  an  immense  si«e,  at  iht 
same  time  that  their  walls  remain  thin  and  supple.  In  thest'  citses  tlie  ikin 
wvering  them  may  become  thinned  and  tinnslucent,  cuustituting  the  condittoo 
which  has  been  termed  /u/drar^h  of  the  Inrast, 

The  simple  serous  cysts  never  develop  intxacystic  growtlis,  In  some  nm 
cases  calciHcation  of  the  cyst- wall  has  been  observed. 

•2.  The  true  Hydatid  Cyst  is  extremely  rare,  but  has  been  met  with  id  ibe 
mamma.  The  simple  ser«»us  cyst  was  de8cril)ed  by  Astley  Cooi)er  under  %bm 
name. 

The  Biafnosis  of  a  cyst  of  the  breast  may  usually  be  cfTected  by  fodiaf 
the  globular  elastic  tumour  under  the  skin  ;  the  mammary  gland  being  DioirBbli« 
and  not  tulbereut  tu  any  of  the  a^^ljacent  strnctares.     Cysts  boinj^  coQnectied 
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with  the  mannnnrj  tissue  dra^  upon  the  iiippfe  when  moved  away  from  it. 
This  ig  rccoijruzed  by  holding:  the  nipple  h*ghtly  while  the  tumrmr  ig  drawn 
away  with  the  other  hand,  wlien  the  connexion  between  th«'m  will  he  clearly 
fwHTptihle,  In  thos^e  cases,  however,  in  which  the  fcuniotir  lies  deeply,  the 
diagnosis  may  not  m  readily  l>e  made»  more  especially  from  tumonrs  containing 
cvftU  or  from  carcinoma.  In  fact,  nothinjT  is  more  easy  tlian  to  diagnose  the 
nature  of  a  superficial  lax  cyst  \  nothing  is  more  diHiciilt  tlian  tu  reco<,^nize  it 
when  te?isc  and  deeply  seated  towards  the  under  surlace  of  the  mammary 
f:j1and  (Fi^,  77i*)  ;  for,  the  whole  thickness  cif  the  jtj^land  interveninjr  hetween 


fig,  TTO,— Bwsaut  Ul*l  op<^  ««er  mtir^*»l,  tbowln^  t^v*!*  (lec|*lr  •rttwl  iu  ¥«liiiiiei]r 

ntiiHl.  imliitakcti  fax  H<  iitriii* 


the  cynt  and  tlie  finj^^er.  the  senf^e  of  elasticity  i^^  i*>Kt  and  a  solid  k^\  commu- 
nici»t<MJ.  whi<'h  may  remlily  mislctw]  even  the  n)o«t  t'xpenenced  Snr^'eon.  In  a 
ey«t*  if  eln«ticity  <'an  Vie  recoguia&ed*  it  will  be  most  distinct  in  the  centre  ;  in 
solid  tumoar%  the  centre  is  the  densest  part.  In  examininj?  the  tumour  the 
patient  should  be  placed  on  her  back,  so  that  the  mamma  is  flattened  out  and 
isnpjHTUMi  by  the  ribs.  Elasticity  and  fluctuation  are  then  more  easily 
fb'*tin^ui8hed.  Many  errors  in  diuj^nosis  arise  from  negtectin<:  this  simple 
pit-caution*  Whcne\er  the  Surgeon  has  any  rhmbt  about  the  existence  of 
fluid  in  a  tumour  of  the  bi^east,  he  should  introdui*!.*  an  exploring:  tro*.^bar. 
If  the  tumour  prove  to  be  solid,  no  ill  conse'^uences  will  result  from  the 
rimple  pnnctufx\  I  have  known  several  instances  in  which,  from  the  want 
of  ehin  precaution,  Surgeons  have  mistaken  cystic  tumours  of  the  breast  ri)r 
cancer. 

It  may  be  imposBible  to  distinguish  with  any  certainty  Ijetween  the  diflerent 
rarieties  of  cj'st«-  One  or  more  cysts  deeply  seated  in  the  substance  of  the 
tnxast  arc  probably  duct  or  plandular  cysts  \  whilst  a  serous  cyst  is  usually 


7«4 


DliiEAiSEii    OF   THE   BREAST. 


niDgle  and  thin-walled^  and  lies  either  beneath  the  breast  or  at  one  of  its 

borders.  The  presence  of  a  discbarge  from  the  nipple  e.\clade6  the  serous 
cyst :  whilst  a  blood-stained  discharge  suggests  the  presence  of  an  intracjsti** 
growili  in  a  glandular  or  duct  cyst.  The  true  hydatid  cyst  is  so  rare  that  it 
may  practically  be  excluded  in  making  the  diagnosis.  It  may  be  recognized 
by  the  character  of  the  fluid  withdrawn  on  puncture.  This  is  clear,  con  tn  in  in;: 
merely  tlie  faintest  tnR*e  of  albumen,  and  has  a  specific  gravity  of  l(M_»a  to 
1004.  Hooklets  may  possibly  be  found  iti  it.  Without  puncture  the^e  »v«t* 
cannot  1*  distinguished  from  the  other  forms. 

Cystic  degeneration  of  the  mamma  may  tx*  mistaken  for  a  cysto-adenoiu^K 
but  in  the  lallcr  case  careful  examination  will  shiiw  that  the  cysts  are  in  an 
encapsiiled  tumour  and  not  in  the  breest  itself.  The  bilateral  distribution  of 
cystic  degenemtion  will  often  indicAte  its  nature. 

The  treatment  of  cysts  of  the  breast  varies  according  to  their 
number  and  size  and  the  presence  or  absence  of  intracystic  growths.  Small 
multiple  retention-cysts  which  can  be  emptied  through  the  nipple  stMnetimiifi 
reciuii^  no  further  treatment.  Belladonna  or  some  form  of  ex>Gnter-irritatioi] 
may  be  applied  externally  in  the  hope  of  arresting  the  abnormal  secretion,  but 
these  means  are  seldom  of  much  use.  If  the  cyst  is  larger  and  cannot  he 
emptied  by  pressure,  the  fluid  contents  may  be  let  out  by  puncturing  with  • 
j^mall  trochar;  but  a  cure  cjinnot  usually  l>e  effected  in  this  way,  us  the  ttaid 
re-accamulates,  Occastou^dly  it  will  suppurate  spontaneously,  and  is  thna  gol 
rid  of.  If  the  tumour  be  single,  it  may  usually  be  cured  by  opening  it  ^  • 
small  incision,  wiping  it  out  with  a  strong  solution  of  ddoride  of  tXixt  or 
tincture  of  iodine,  and  inserting  a  drainage-tube  under  an  antiseptic  drosiDjt 
for  a  few  days.  If  it  seem  to  be  surrounded  by  indurated  mammary  tiasac* 
it  is  best  to  dissect  it  out  and  to  remove  it  with  the  lobule  of  the  maniiDa  ta 
which  it  is  attached.  On  doing  this  it  will  often  be  found  that  the  cyttt  U 
not  single,  as  was  at  first  supposed,  but  that  several  smaller  sacs  are  )irefeni 
which  have  been  concealed  by  the  larger  one.  If  the  cyat  contain  intnicysitc 
growths,  it  should  be  completely  removed  with  the  neighlK>unng  part  of  th« 
mammary  gland.  If  the  cysts  are  multiple  they  must  be  treated  acoording  lo 
circumstances.  If  there  are  bnt  two  or  three  they  may  be  treated  aa  if  iinghi, 
but  if  very  numerous  there  i^  nothing  to  be  done  bnt  to  remove  the  bf^eett  If ' 
operative  interference  is  demanded. 


SIMPI^  TUMOURS  OF  THJE   BRBAST. 

lUipoma. — Fatty  tumours  have  occasionally  bet*n  met  with  in  close  proxi* 
mity  to  tlie  mamma,  so  as  to  simulate  a  tumour  of  the  gland  itself,  A  litiW 
carefnl  examination  will  usually  enable  the  Surgeon  to  ascertain  that  the 
gland  is  not  imphcated.  The  Trmtmeni  of  these  ^nmoun  pt^esenta  uolluiif 
jieculiar. 

Fibroma. — Pure  fibroma  of  the  mamma  is  x^ry  rare.  Two  caieeonly  ha\«' 
occun*ed  in  University  College  Hospital  in  the  last  fifteen  yearfi  Oae  vw 
a  middkvaged  woman,  and  the  tumour,  which  was  about  the  siie  of  a 
hen^s  egg,  waK  of  stony  hardnci^s.  It  was  thought  to  be  a  acijThns«  bol  as 
there  was  some  doubt,  a  di  i*()  incision  was  made  into  it  before 
the  breast  It  was  found  to  he  exceedingly  dense,  creaked  Qlldcr  tbo  knife 
and  no  capsule  was  recognised.     After  removal  of  the  breast*  it  was  focmd 


remonsf 
bo  knife.  ■ 
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be  clearly  defined  and  surrounded  by  a  distinct  but  dense  capsule,  from  which 
it  could  be  dissected  out,  leaving  the  mammary  tissue  untouched.  Microscopic 
examination  showed  it  to  be  composed  of  dense  fibrous  tissue,  without  a  trace 
of  glandular  structure. 

In  the  second  case  a  very  lobulated  pure  fibroma  was  removed  from  the 
centre  of  the  breast  of  an  unmarried  woman  aged  twenty-four.  The  tumour 
was  easily  shelled  oat  of  its  capsule,  and  had  probably  arisen  as  a  growth  into 
a  lacteal  duct. 

Chondroma  and  Osteoma. — Tumours  of  the  breast  containing  cartilage 
have  been  recorded,  but  are  of  extreme  rarity.  Billroth  mentions  a  case  of  a 
large  sarcoma  of  the  mamma  in  which  small  nodules  of  true  bone  were  found, 
and  W.  H.  Battle  has  recorded  a  case  in  which  an  osteo-chondro-sarcoma  was 
removed  from  the  breast  of  a  woman  aged  seventy-three. 

Adenomata  or  Simple  Glandular  Tumours. — To  this  group  belong  the 
large  majority  of  the  simple  tumours  of  the  breast.  The  general  characters  of 
the  adenomata  have  already  been  described  in  Vol.  I.,  p.  1084,  but  it  will  be 
necessary  here  to  consider  the  anatomical  characters  of  the  difTerent  varieties 
which  occur  in  the  breast.  An  important  feature,  which  is  common  to  them 
all,  is  that  they  are  perfectly  encapsuledy  and  are  not  intimately  connected 
with  the  breast  substance  itself. 

Stmotnre. — The  type  of  the  simple  glandular  tumours  of  the  breast  is  the 
True  Adenoma.  Microscopic  examination  of  this  rare  tumour  shows  acini 
lined  with  abundant  epithelium,  presenting  much  the  appearance  of  the 
normal  gland  duriug  lactation.  Small  ducts  connecting  several  acini  may  be 
present,  but  there  are  no  large  collecting  ducts,  as  in  the  normal  mamma.  In 
Kome  cases  cysts,  formed  by  the  dilatation  of  the  acini,  have  been  present. 

From  this  single  type  it  is  easy  to  pass  by  a  gradual  transition  to  several 
other  tumours,  which,  although  they  may  differ  widely  from  one  another  in 
their  superficial  characters,  have  this  essential  feature  in  common,  that  they 
consist  of  epithelium-lined  glandular  spaces  lying  in  a  connective  tissue 
stroma. 

Thus,  if  the  bulk  of  the  tumour  consists  of  dense  fibrous  tissue  in  which 
the  glandular  spaces  are  more  or  less  abundantly  scattered  (Vol.  I.,  Fig.  874), 
the  growth  is  termed  a  Fibro-adenoma.  The  glandular  spaces  may  retain 
their  resemblance  to  normal  acini,  but  often  they  are  dilated  into  small  cysts, 
or  form  flattened  slit-like  spaces  which  branch  irregularly  through  the  fibrous 
stroma. 

In  another  common  modification  the  tumour  presents  a  minute  structure 
exactly  corresponding  to  that  last  described,  with  the  single  exception  that  the 
stroma,  instead  of  being  represented  by  dense  fibrous  tissue,  is  richly  cellular, 
and  may  indeed  be  almost  entirely  embryonic,  every  variation  between  the 
two  extremes  being  met  with  (Vol.  I.,  Fig.  876).  Thus,  it  may  be  composed 
of  small  spindle-cells  with  numerous  fibres  between  them  ;  of  imperfectly 
developed  fibrous  tissue  infiltrated  with  small  round  or  large  spindle-cells  ; 
of  delicate  fibres  with  stellate  cells  and  mucous  intercellular  substance  ;  or  of 
various  modifications  of  these  structures.  Such  a  tumour  may  most  correctly 
l)e  called  a  Soft  Fibro-adenoma.  Much  confusion  has  arisen  from  the  use 
of  the  name  Admo-sarcxma  for  this  tumour,  which  is  only  a  rapidly 
growing  fibro-adenoma. 

The  last  variety  of  the  adenomatous  tumours  of  the  breast  is  characterized 

VOL.  II.  3  E 


7^6 


SIMPLE    TUMOURS    OF    THE    BliEAST 


by  the  converaiofi  of  the  glandular  spaces  into  cysts,  which  frequently  reach  • 
large  sm%  and  often  present  intracystic  growths  which  form  the  moat  marked 
feature  of  the  tunionr.  These  growths  are  formed  of  processefi  of  the  ioter- 
8titi»l  tissue  of  the  tumour  projecting  into  the  cyst,  and  are  covered  irith  a 
layer  of  epithelium.  They  are  often  hranuhed,  and  may  in  some  cases  com* 
pletely  fill  the  cavity  iuto  which  they  grow.  They  may  sproot  from  all  sidaa 
at  once,  and  tlien  form  a  closely-packed  foliated  mass,  without  any  clear 
evidence  of  the  mode  of  growth  remaining.  In  other  cases  a  pedimculatdd 
mass  springs  up  from  a  single  point  in  the  cyst-wall,  and  may  pn:»je<jt  ioto  it, 
still  surrounded  by  a  certain  amount  of  fluid,  or  may  completely  fill  it,  dii* 
placing  the  fluid,  and  being  surrtmmied  by  the  cyst- wall  as  by  a  capsatou 
The  stroma  of  the  growth  varies,  but  is  generally  more  or  less  richly 
celluiur.  A  tumour  of  this  structure  is  generally  known  as  a  Cysh-mrecma^ 
but  the  same  objections  may  be  raised  to  this  name  as  to  that  of  Adeno- 
sarcoma,  and  all  confusion  may  be  avoided  by  calling  it  a  Cysto-adenoauk, 

In  describing  the  clinical  features  of  these  timioui's,  it  will  be  f«jund  that 
they  differ  greatly  in  their  superficial  characters.  They  agree,  however,  in 
\m\\g  perfectly  eneapsuled  and  distinct  from  the  breast  itself,  and  in  showiog 
no  tendency  to  infiltrate  the  neighbouring  parts  or  to  recur  in  internal  organi*. 
The  chief  difference  between  them  consists  in  their  rate  of  growth  and  the 
size  which  they  tend  to  assume.  If  the  stroma  is  dense  and  fibrous,  the 
tumour  is  usually  small  and  of  slow  growth.  If  the  stroma  is  richly  cellukr 
or  embryonic,  the  rate  of  growth  is  relatively  rapid,  and  the  size  of  the  tumour 
may  be  considerable.  If  !arge  cysts  develop  from  the  glandular  spacea,  tfie 
rate  of  increase  may  be  very  rapid,  and  the  size  of  the  tumour  eventually 
enormous.  The  close  relationship  of  these  different  tumours  is  further  shown 
by  the  fa<:*t  that  tlie  same  growth  may  in  diiTei-ent  parta  present  all  the 
varieties  of  structure  above  described,  and  further,  that  there  is  Btrr>ng  reason 
for  believing  that  a  growth  of  one  variety  may,  in  the  course  of  ita  develops 
ment,  gradually  assume  the  characters  of  another. 

It  is  impossible  here  to  enter  into  the  question  of  the  suppi^^sed  origin  of  tht 
adenomatous  tumours  of  the  breast.  Billroth  states  that  they  cummenoc  by 
an  overgrowth  of  the  connective  tissue  surronnding  the  acini  and  duct*.  Bat 
in  whatever  point  they  commence,  it  is  evident  that  in  their  suljseqnent 
development  the  growth  of  the  epithelium  is  as  essential  a  part  of  the  proeeai 
as  is  that  of  the  intemitial  tissue.  The  presence  of  the  epithelium-lined 
spaces  is  not  a  mere  accident  of  the  growth,  but  an  esaential  feature  of  it,  A 
view  which  seems  very  probable,  at  least  in  many  cases,  is  that  they  ariae  iu 
small  outlying  lobules  of  the  breast,  which  have  failed  to  beoome  oomiected  up 
with  the  proper  glandular  apparatus.  In  some  instances  the  relation  of  the 
tumour  to  the  breast  is  in  favoarof  Paget*s  view^  that  it  ariaes  m  an  tntraoyaUc 
growth,  which  gradually  fills  the  cyst  in  which  it  lies,  and  thus  appeaniMa 
solid  enca]>suled  tumour 

The  True  Adenoma  is  extremely  rare.  In  the  Museum  of  Univenitj 
College  is  a  specimen  of  this  kind  of  tumour,  five  inches  in  diameter  and 
weighing  four  pounds.  It  was  removed  by  R.  Quain  from  a  lady,  aa«i  i€^ 
after  about  !«  months'  growth.    At  the  time  of  the  opern  '  ^na 

in  the  sixth  month  of  pregnancy.     The  tumour  was  hj^  aid 

not  adherent  to  the  gland  or  to  the  skin.  Its  section  mucn  resembles  ibat  of 
the  pancreaa  to  the  naked  eye,  and  microacopic  examination  shows  lbs 
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Structure  above  described*  It  13  distiu^iished  from  normal  mammary  tiesoe 
by  the  total  absence  of  fat  from  the  iDter-acirioiia  tissue.  It  contains  one 
small  cyst  about  half  an  inch  in  diameter,  with  some  fine  papillary  intracystic 
g^rowthg  projecting  into  it. 

The  Hard  Fi1>ro>a.deiioitLa  is  the  most  common  simple  tnmour  of  the 
breast.  It  is  identical  with  the  Chronic  Mammartj  Tumour  of  Astley  Cooper, 
the  Pamreatk  Sarcoma  of  Abernethy,  and  the  Partial  or  Lohuktr  Hijpertropht/ 
of  the  Mamma  of  Vidal.  It  is  often  attributed  to  blows^  squeezes,  or  lacteal 
irritation,  and  is  moat  commonly  met  with  in  young  women  under  thirty  years 
of  age  :  usually  in  women  otherwise  healthy,  Bryant  states  that  of  lOi)  con- 
aeoative  cases  observei^  by  himself,  ti7  were  first  discovered  between  puberty 
and  20 ;  35  between  20  and  ao  ;  22  between  30  and  40  ;  13  between 
40  and  50  ;  and  :1  after  60.  Forty-sijc  <:>ccurred  in  single  women,  37  in  the 
married  and  prolific,  and  15  in  the  married  and  sterile.  It  is  ofteu  asfiociated 
with  the  hysteric4il  temperament,  and  connected  with,  if  not  dejiendent  on, 
uterine  irritation  and  sexual  excitement  of  an  irregular  kind.  This  tumour  \h 
generally  of  small  size  when  fii'st  f»eroeived,  and  may  remain  stationary  for 
many  years  ;  or  it  may  slowly  increase,  and  at  last  attain  a  considerable  bulk. 
In  other  cases  it  may  very  rapidly  grow  to  a  great  size.  In  a  case  on  which  I 
oj:>erated  some  years  ago»  the  tumour  bad  continued  for  eighteen  years  about 
the  size  of  a  walnut,  but  in  the  course  of  six  months  it  increased  to  an 
enormous  magnitude,  and  on  removal  weighed  nearly  five  pounds. 

This  tumour  usually  commences  as  a  small,  movable,  finely  nodulated 
growth^  attached  by  a  pedicle  to  one  side  of  the  mammar>'  gland ;  it  is  hard 
and  incompressible,  often  appears  ist>lated,  and  is  not  generally  painful,  but  in 
aiisemic  women  may  be  the  seat  of  intense  neuralgic  pain  ;  it  increases  slowly, 
without  discolouring  the  skin  or  becoming  attached  to  it,  and  is  frequently 
many  years  in  attaining  a  moderat'C  size.  It  is  often  floating,  as  it  were,  in 
the  substance  of  the  gland,  into  which  it  can  lie  pushed  back. 

On  examination  alter  removal,  a  fihro-adenoma  appears  to  be  irregularly 
lobalated,  is  enclosed  in  a  capsule  of  areolar  tissue,  and  its  cut  surface  is  found 
to  present  a  bluish-  or  greyish* white  colour^  whioh^  after  exposure  to  the  air^ 
aMUneB  a  rosy  tint ;  and  on  pi*essure,  dro|)s  of  a  thick  mucous  or  serous  fluid 
are  often  ieen  to  exude.  Ou  examination  with  a  lens,  its  foliated  structure  is 
often  very  apparent,  so  much  so  that  it  has  beeti  compared  by  Yirchow  to 
the  aeodon  of  a  cabbage.  This  ia  more  clearly  seen  afler  it  has  been  a  few 
days  in  spirit. 

It  ocoasioiially  happens  that  a  fibro-adcnoma  becomes  the  seat  of  very 
torare  and  paFOxysmal  neuralgic  pains  attended  with  very  considerable 
cataneoQJi  Mnsibility,  and  it  has  then  been  termed  the  painful  mammarf/ 
lumaur^  lliis  condition  most  frequently  oocurs  in  ecirly  life,  and  in  women  of 
an  irritable  and  delicate  constitution  ;  it  is  commonly  associated  with  disorder 
uf  the  uterine  ftmctions,  the  pain  increasing  at  the  catamenial  periods. 

The  80ft  Fibro-adenoma  is  frequently  known  by  the  name  of  Atkno- 
Manama,  It  often  develops  from  a  slowly  growing  hard  fibro-adenoma  which 
his  remained  more  or  less  quiescent  up  to  about  the  middle  of  life. 

In  oaeea  in  which  the  disease  develops  for  the  first  time  between  the 
agee  of  85  and  40  it  may  grow  (luickly  from  the  first.  In  these  cajses  it  will 
grow  with  great  rapidity,  attaining  in  a  few  months  a  sizi'  e<]ua]  Uy  that  of 
a  eocoa-nnt,  or  even  larger,  and  simulating  in  this  resi^ect  the  progress  of  a 
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soft  sarcoma.  Thege  rapidlj  growing  fibro-adenomata  are  pftmlea8»  imfi 
however  large,  continue  perfectly  movable^  fi*eo  from  deep  adheeion,  and  Unnx 
glandular  implication  ;  the  ekio  covering  them  is  healthy,  thinned*  and 
unadherent,  the  nipple  projecting  usually  very  pmnuQently.    The  tumour 


Fl|r.  7iO.--JUl«fioijiAU>iui  Tiimonr  of  DrpsuiL     In  tho  l<*fl  hnlf  thr  titmnnr  li«»  tlic  i!l!tjinu*t#r 
of  A  noft  ftl>rQ<iiH]<>iioiuA^  «jiil  in  tliC'  right  Uftlf  of  a  ej-Kt^HidrtiOQiJi. 

itself  will  be  felt  to  be  nodalated,  ftemt-eli)8tic^  and  always  rounded  io  oatUne. 
After  removal  its  section  i?  lobulated  and  glistening,  something  resembling  t 
mass  of  sago-jelly,  often  having  cysts  interspersed  through  its  sabstance* 


Itg*  TSL— CyfttO'Jkacnutuii  of  Brri*U 


The  Cysto-ade&oma  ts  identical  with  the  ajato'^arcoma  o^  i . 
glandular  proltfermiJ^  cfjufA  of  Paget,  and  tfie  »trt)^f/stte  mrroma  ol  i 

These  tamoaTu  are  compoeed  of  dense  white  lobulated  or  foliaUHl  strurtiutt 
rcsemblinir  that  of  the  fibro-ndenonui.    This  mass  is  studded  thnmgbout  willi 
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a  numVjer  of  amall  cjsts,  varying  in  size  from  a  pin's  head  to  an  inch  aod  a 
half  in  diameter,  and  usaally  containing  clear  fluid.  The  larger  cysts  contain 
Jobulated,  branching,  intracystic  growths,  moet  commonly  sproating  from  one 
side  only^  and  forming  pedoncnlated  projectionfi  into  the  cavitieR.  These 
intracystic  growths  are  not  always  present.  This  form  of  tumour  is  usually 
met  with  in  women  of  from  thirty  to  thirfcy-five  years  of  age,  and  is  often 
attributed  to  injury.  It  occurs  most  frequently  in  women  who  have  borne 
children,  aod  is  possibly  a  remote  consequence  of  sonae  inflammatory  process 
occnrring  daring  lactation.  On  examining  a  breast  affected  in  this  way,  it 
win  lie  found  that  the  tnnionr  is  hard,  heavy,  and  solid  to  the  feel  ;  on 
ful  examination^  however,  its  surface  may  be  felt  t^^  l>e  finely  nodulated  ; 


Fijc<  (til— €|irt(»-Ailftnoi»ii  c«f  icuiinitm*  tiliuwiiig  lofKO  cjriU  wltli 
lntniey«ti«  ((K>i»tlui. 

J,  occasionally,  a  larger  cyst  than  nsnal^  recognised  by  its  elastic  feel  and 
giobular  shape,  may  l>e  found  projot^ting.  The  disease  is  slow  in  its  growth, 
and  docH  not  if n plicate  the  adjaetint  cutoineoUB  or  areolar  structures  ;  hence, 
the  tumour  is  movable  on  the  pect^jral  museies,  and  the  skin  is  unattached  tii 
VL  The  axillary  glands,  also,  are  not  enlarg)ed.  The  nipple  will  usually  he 
found  li»  be  normal  in  its  shape,  and  not  depressed.  If  one  of  the  larger  cysis 
be  laid  oimn,  or  if  the  pressure  of  the  intra<?yBtie  growth  causes  inflammation 
and  nlcenition  r>f  its  eapsnle,  this  may  at  lust  he  fK?rforated,  and  a  fungous 
toaiB  will  sprout  through  it,  pre«enting  many  <»f  tlie  ordinary  Hymptoms  of  a 
tiialignaQt  growth ;  being  irregnlar,  dark -coloured,  bleeding  readily,  and 
iDCrNMing  rapidly  in  size.  When  Buch  changes  as  these  have  taken  place, 
the  tnmoar  assumes  a  furmiilable  character,  and  will  rapidly  prove  fatal 
by    cudianstion.      A    eysto-adenoma    may    attairt    ati     immense    suse    and 
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weight.  They  have  been  met  with  of  six,  eight,  or  even  twelve  p 
weight ;  but  by  far  the  largest  is  one  described  by  Yelpean,  which  w 
forty  pounds. 

In  the  case  from  which  the  drawings  (Figs.  783,  784)  were  take 
tumour  had  existed  for  more  than  £wenty  years  before  removal,  1 
commenced  at  the  age  of  twenty-eight ;  and  after  extirpation  soft  fonj 
growths  were  found  at  the  bottom  of  some  of  the  cysts.  The  oonsti 
was  uncontaminated  throughout. 

BiagnosiB. — A  small  hard  fibro-adenoma  may  be  mistaken  for  i 
chronic  lobular  mastitis,  or  early  scirrhus.  From  all  these  conditioi 
fibro-adenoma  is  distinguished  by  its  perfect  circumscription  and  finee  mc 
and  in  not  being,  as  are  these  other  conditions,  an  intimate  part  of  the 
tissue.  A  cyst  fhrther  differs  in  the  absence  of  lobulation,  and  in  the  g 
softness  of  its  central  part  as  compared  with  the  periphery ;  lobukr  m 


Fig.  783.— Ulcerated  Cy8to.Adenoma 
of  BreaBtf  of  20  years'  duration. 


Fig.  784.— The  wxm  Tmnonr,  six  ninstk 
with  ftuigatlng  Mrcooutou*  growi 


in  the  ill-defined  outline  of  the  induration  and  its  flattened  irregular  A 
and  early  scirrhus  in  the  more  stony  hardness  and  the  dimpling  of  the 
over  it.  The  patient's  age  and  the  duration  of  the  disease  may  alsD 
help  in  deciding  between  fibro-adenoma  and  an  early  stage  of  scirrhus,  b 
a  case  of  great  doubt  no  time  should  be  lost  in  making  an  explor 
incision. 

A  soft  and  rapidly  growing  fibro-adenoma  may  resemble  somewhat  cb 
sarcoma  or  a  soft  carcinoma.  The  distinction  will  turn  chiefly  on  the  rd 
of  the  tumour  to  the  breast — the  soft  adenoma  being  quite  indepoid 
movable,  the  carcinoma  being  intimately  connected  with  the  breast,  aw 
sarcoma  being  in  this  respect  intermediate  between  the  other  two.  The  hi 
may  be  helpful,  for  the  soft  fibro-adenoma  ofteu  develops  from  a  small 
tumour  of  long  duration.  The  chief  importance  of  the  accurate  diagnc 
as  a  guide  in  deciding  between  removal  of  the  tumour  only  and  excision  < 
whole  breast.  An  exploratory  incision  is  often  the  only  means  of  lemi 
the  doubt 
A  cysto-adenoma  may  be  distinguished  from  cystic  degeneration  of  the  mi 
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fact  that  in  the  former  the  cysts  occupy  the  substance  of  an  encapsnled 
%  and  in  the  latter  case  occupy  the  substance  of  the  breast  itself.  From 
D  sarcoma  the  distinction  may  be  difficult,  and  will  depend  chiefly  on 
feci  oircnmscription  of  the  cysto*adenoma,  and  often  the  long  duration 
growth. 

atmmit. — The  probable  explanation  of  recorded  caSes  in  which  supposed 
ienomata  have  been  cured  by  the  application  of  counter-irritants,  ab- 
s,  or  pressure,  is  that  the  tumour  was  in  reality  an  indurated  lobule  of 
»at,  and  the  same  may  probably  be  true  of  tumoura  which  have  dis- 
ed  afler  marriage  or  during  pregnancy.  Removal  of  the  tumour  is  the 
ficient  treatment,  and  this  should,  as  a  general  rule,  be  recommended 
iOQgh  the  growth  be  small  and  stationary,  on  the  ground  that  at  any  time 
rapidly  increase  in  size  and  assume  serious  proportions.  The  tumour 
s  exposed  by  a  8ino:le  incision  radiating  from  the  nipple,  so  as  to  injure 
mmary  tissue  as  little  as  possible.  The  loose  capsule  of  areolar  tissue 
iding  it  should  be  thoroughly  opened,  after  which  it  can  often  be  shelled 
heat  further  use  of  the  kni^.  There  are  usually  few  vessels  to  tie.  In 
onal  cases  the  growth  may  be  adherent  to  the  breast  by  a  pedicle, 
ating  the  removal  of  a  small  lobe  of  the  gland.  As  these  tumours 
lie  at  the  margin  of  the  breast,  or  sometimes  deeply  beneath  it,  the 
ibmammary  areolar  tissue  is  often  opened  up.  When  the  tumour  is 
mnfe  superficially  this  may  possibly  be  avoided  by  keeping  the  knife 
•  it  in  diBsecting  it  out.  When  the  submammary  tissue  is  opened  up  it 
tmpcHrtant  to  prevent  extravasation  of  blood  into  it,  or  the  occurrence 
Noaikm.  These  accidents  are  avoided  by  the  strictest  attention  to 
do  precautions  during  the  operation,  by  the  perfect  arrest  of  all  bleeding 
dosiiig  the  wound,  and  by  the  application  of  an  absorbent  antiseptic 
Bf  exerting  uniform  elastic  pressure  on  the  part. 
fibro-adenomata  and  cysto-adenomata  can,  as  a  rule,  be  removed  with 
ren  though  they  have  reached  some  pounds  in  weight.  In  some  cases, 
lly  when  a  cysto-adenoma  has  burst  through  the  skin,  it  is  found  neces- 
remove  the  whole  breast  with  the  tumour.  The  operation  should  be 
out  in  the  same  way  as  for  malignant  tumours,  except  that  only  such 
is  actually  attached  to  the  growth  need  be  sacrificed. 

MAIiiaNANT    TT7M0ITRS     OF    THZ    BKBA6T. 

x>MA  OF  THE  Breast. — The  mammary  gland  or  its  immediate  neigh- 
od  is  a  not  unfrequent  seat  of  sarcoma.  By  far  the  most  common  form 
spindle-celled  sarcoma,  usually  of  the  large-celled  variety.  Sometimes 
mer  form  of  spindle-celled  sarcoma,  with  small  cells  and  a  varying 
t  of  fibrous  stroma — the  old  "  recurrent  fibroid  " — is  met  with  in  this 
Small  round-celled  sarcoma,  alveolar  sarcoma,  and  giant-celled  sar- 
nay  also  occur,  but  are  all  rare.  The  structure  of  these  various  forms 
xmia  has  already  been  fiilly  described  in  the  Chapter  on  Tumours 
^  p.  1035  et  seq,). 

fc  sarcomata  of  the  breast  are  distinctly  encapsuled  by  a  layer  of  fibrous 
in  the  early  stages  of  their  growth,  but  later  on  they  tend  to  spread 
this,  and  infiltrate  the  surrounding  structures, 
r  usually  develop  in  women  after  thirty,  and  form  soft,  elastic  tumours^ 
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lit.  They  have  been  met  with  of  six,  eighty  or  even  twelve  pouadft* 
weight  ;  but  by  far  the  largeet  is  one  described  by  Velpeau,  which  weight 
forty  pounds. 

In  the  case  from  which  the  drawings  (Figs.  783,  784)  were  taken,  the 
tnmonr  had  existed  for  more  than  twenty  years  before  removal,  harinp 
commenced  at  the  age  of  twenty-eight  ;  and  after  extirpation  soft  fungating 
growths  were  found  at  the  bottom  of  some  of  the  cysts.  The  constitatioQ 
was  nnconfcaminatcd  throughout. 

DiAgnoais. — A  small  hard  fibro-adenoma  may  be  mistaken  for  a  cyst, 
chronic  lobular  mastitis,  or  early  scirrhns.  From  all  these  conditions  the 
fibro-adenoma  is  distinguished  by  its  perfect  circumscription  and  free  mobility, 
and  in  not  being,  as  are  these  other  conditions,  an  intimate  part  of  the  bremt 
tissue.  A  cyst  farther  differs  in  the  absence  of  lobulation,  and  in  the  greater 
softness  of  its  central  part  as  compared  with  the  periphery ;  lobular  nuaatitia 


I 
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Fig.  7SS.— [Jlcenitt!^  Cjrito-Ade&Oitia 
of  BTBMt,  of  20  jrwuii'  (lumUotL 


Fig.  784,-^nie  aitnft  TUinoor*  ilx  i 

wttl)  ftingititig  uroonuitnus  fmwtb. 


in  the  ill-defined  outline  of  the  induration  and  it^  flattened  irregular  shapes 
and  early  scirrhns  in  the  more  atony  hardness  and  the  dimpling  of  the  akin 
over  it.  The  patient's  ago  and  the  duration  of  the  disease  may  also  be  of 
help  in  deciding  between  fibro-adenoma  and  an  early  stage  of  scirrhus,  but  ia 
a  case  of  great  doubt  no  time  should  Ih.^  lost  in  making  an  exBlom 
incision. 

A  soft  and  rapidly  growing  fibro-adenoma  may  resemble  samewhai  cio^ii^ 
sarcoma  or  a  soft  carcinoma.  The  distinction  will  turn  chiefly  on  the  i\Uaiiaa 
of  the  tnmour  to  the  breast^the  soft  adenoma  l)eing  quite  indepefidoiitijr 
movable^  the  carcinoma  biding  intimately  connected  with  the  breast,  and  Iht 
aarcoma  being  in  this  respect  intermediate  between  the  other  two.  The  hialioey 
may  be  helpful,  for  the  soft  fibro-adenoma  often  develops  from  a  small  Imnl 
tamour  of  long  duration.  The  chief  importance  of  the  accurate  diagiicm  is 
aa  a  guide  in  deciding  lictween  tvmoval  of  the  tumour  only  and  exeiaioQ  of  Iht 
whole  breast.  An  exploratory  incision  is  often  the  only  means  of 
the  doubt 
A  oysto-adenoma  may  be  distinguished  from  cystic  degeneration  of  the 
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by  the  tact  that  in  the  former  the  cysts  occupy  the  Babsiance  of  an  encapsuled 
tumour,  and  in  the  latter  c^aae  occupy  the  substance  of  the  breast  itself.  From 
a  cystic  sarcoma  the  distinction  may  l)e  ditBcult,  and  wid  depend  chiefly  on 
the  fML^rfect  circumscription  of  the  cysto-adenoma,  and  often  the  Jong  duration 
of  th«_*  i::rovvth. 

Treatment. — The  probable  explanation  of  recorded  cales  in  which  suppoeed 
fibro-adenomata  have  been  cured  by  the  application  of  couuter-irritjints,  ab- 
sorbents, or  pressure,  is  that  the  tumour  was  in  reality  an  indurated  lobule  of 
the  breast,  and  the  same  may  probably  be  tree  of  tumoui*s  which  have  dis- 
appeared after  marriage  or  during  pregnancy.  Removal  of  the  tumour  is  the 
only  efficient  treatment,  and  this  should,  as  a  general  rule,  be  rec^«mmended 
e%H'n  though  the  growth  be  small  and  stationary,  on  the  gi*oiind  that  at  any  time 
it  may  rapidly  increase  in  size  and  assume  serious  proportians.  The  tumour 
must  be  exposed  by  a  sin^rle  incision  radiating  from  the  nipple,  so  \\&  to  injure 
the  mammary  tissue  as  little  as  possible.  The  loose  capsule  of  areolar  tissue 
surrounding  it  should  be  thoroughly  opened,  after  which  it  can  often  be  shelled 
out  without  further  use  of  the  knife«  There  are  usually  few  vessels  to  tie*  In 
exceptional  ciises  the  growth  may  be  adherent  to  the  breast  by  a  pedicle, 
necessitating  the  removal  of  a  small  lobe  of  the  gland.  As  these  tumours 
usually  lie  at  the  margin  of  the  breast,  or  sometimes  deeply  beneath  it,  the 
looec  submammary  are*>lHr  tissue  is  olteu  opened  np.  Wlieu  the  tumour  is 
seated  more  superficially  this  may  possibly  be  avoided  by  keeping  the  knife 
close  to  it  in  dissecting  it  out.  When  the  submammary  tissue  is  opened  up  it 
is  very  important  to  pixnent  extravasation  of  blood  into  it,  or  the  occurrence 
of  RUppumtiun.  These  accidents  are  avoided  by  the  strictest  attention  to 
antiseptic  precautions  tlnring  tlie  of*t*ratiun,  by  the  perfect  arivst  of  all  bleeding 
before  closing  the  wound,  and  by  the  application  of  an  absorlieut  antiseptic 
dressing  exerting  unifomi  elastic  pressure  on  the  part. 

Huft  fibro-adenomata  and  cysto-adenomata  can,  as  a  rule^  be  removed  with 
§m^\  f*ven  though  they  have  reached  some  p«iuuds  in  weight.  In  some  casc*g, 
Itopec'ially  when  a  cysto-adenoma  bas  burst  through  the  skin,  it  is  found  neces- 
sary to  remove  the  whole  breast  with  the  tumour.  The  operation  should  be 
carried  oat  in  the  same  way  as  for  malignant  tumoui-s,  except  that  only  such 
akin  as  is  actually  attached  to  the  growth  need  be  sacrificed. 


MAIilONAHT    TUMOtJRS     OF    THE    BMABT. 

8A1COMA  OF  THK  Brbast. — The  mammary  gland  or  its  immediate  neigh- 
bourhood is  a  not  un frequent  seat  of  sarooma.  By  far  the  most  common  form 
ia  the  spindle-celled  sarcoma,  usually  <»f  the  lai'ge-relled  variety*  Sometimes 
the  firmer  form  of  spindle-celled  sarcoma,  with  Bumll  cells  and  a  varying 
»^^BIOttUt  of  ftbroua  stroma— the  old  *'  recurrent  fibroid  *'— is  met  with  in  this 
fCf^OQ*  Hniull  n*und-celled  sarcoma,  alveolar  sarcoma,  and  giant-celled  sar- 
coma may  als'^  occur,  lait  jire  all  rare.  The  structure  of  these  various  forms 
of  sarcoma  has  almady  l)een  fiilly  described  in  the  Chapter  on  Tumours 
(VoL  L,  p.  WAh  rtseq,). 

Moi^t  sarcomata  of  the  breast  are  distinctly  encapsuled  by  a  layer  nf  fibrous 
tissue  in  the  early  stages  of  their  growth,  but  later  on  they  tt^tu]  Im  wpr^uid 
beyond  this,  and  infiltrate  the  surrounding  structurea. 

Tliey  Qsnally  develop  in  women  after  thirty,  and  form  soft,  mn^iu-  tumoui-s, 
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by  a  digtinot  pedicle.  As  it  increases  in  size  it  becomes  hard,  knott<id,  and 
irregular,  or  perhaps  finely  granular  on  its  surface*  It  more  definitely 
implicates  the  suljstance  of  the  gland  aad  forms  adhesions  to  the  skin  covering 
it,  and  later  on  to  the  structure  beneath  it. 

2,  Infiltrating  or  Diffuse  Scirrhus  commences  as  a  diffused  induratiou 
of  a  c^>n8nlerabk  portion  of  the  breast.  OccaaionHlly  it  may  begin  as  a 
nnmber  of  se|:»arate  nodules,  which  quickly  coalesce.  In  this  way  a  niasB  is 
formed  of  irregular  shape,  hard,  rugged,  nodulated,  and  heavy.  It  quickly 
mcreases  in  size,  and  forms  adhesions  to  the  ekin  and  deeper  strncturtss. 

3.  Atrophying,  Withering  or  Cicatricial  Scirrhus  is  more  common  to 
old  women,  but  may  t>ceur  at  any  age.  The  tumour  is  of  slow  growth^  and  ii* 
characterized  by  a  peculiar  tendency  to  shrink  from  atrophy  of  its  centnl 
parts.  In  this  way  the  afiected  breast^  in  spite  of  the  presence  of  the  tumour^ 
may  be  greatly  reduced  in  size,  and  may  apparently  alm^^st  completely  Bbrink 
and  disappcan     The  adherent  nipple  and  skin  are  deeply  drawn  in* 

Cysts  occasionally  form  in  scirrhous  tmnoui's  in  conseciuence  of  softeoiiig 
of  the  central  parte  of  the  growth.  This  is  most  common  in  the  infiltrating 
form,  and  is  never  met  with  in  the  atrophic.  In  a  woman  whose  breast  1 
once  removed  for  what  was  3U|>posed  to  be  a  cystic  sarcoma,  but  whtdi 
proved  afler  the  o]^>eration  to  be  a  cjmcer,  the  tumour  contained  Bevenl 
cysts  as  large  as  cherries,  filled  with  dark  greenish  fluid,  and  projecting 
from  its  surface  ;  and  in  another  case  of  scirrhus  of  the  breast,  a  cyst  i» 
large  as  a  pigeon's  egg,  containing  Bangui nolent  fluid,  formed  on  its  sarface. 

The  Symptoma  of  Cancer  of  the  Breast  will  best  be  considered  by 
describing  the  usual  coui'se  of  a  case  of  circum>icribed  scirrhus.  Three  stages 
of  the  disease  are  usually  recognized,  as  suggested  by  Gross  :  1,  Disoiie 
limited  to  the  bi-east  \  2,  Implication  of  skin  and  lymphatic  glands : 
3,  Ulceration  and  general  infection. 

First  SUtge. — The  first  symptom  of  cancer  of  the  breast  is  usaally  the 
accidental  discovery  of  a  lump  in  the  mamma,  oflen  whilst  the  piitient  is 
washing  herself.  In  rare  cases  pain  is  the  first  indication  of  the  disease,  but 
generally  this  is  ubseut  during  the  first  stage.  Inspection  of  the  breast  shows 
no  enlargement,  and  the  only  visible  change  is  retraction  of  the  aipplit 
which  is  common  towards  the  end  of  the  first  stage,  detraction  of  the  ntpplt 
usually  occurs  early,  and  is  well  marked  when  the  tumour  occupies  the  cenirml 
part  of  the  breast,  and  on  the  other  hand  it  occurs  later,  and  may  be  absent  if  th« 
tumour  is  situated  peripherally.  A  thin  serous  discharge  from  the  nipple  rsia 
exceptional  symptom.  On  palpation  the  tumour  is  felt  as  a  himi  ntxlule  in 
some  part  of  the  breast.  It  often  lies  in  the  upper  and  outer  segmeut  tieer 
the  margin,  but  may  be  situated  more  centrally  near  tho  nipple.  The  tumogr 
forms  an  intimate  part  of  the  breast  tissue  ;  it  cannot  be  moved  aiMM 
independently  of  the  gland,  and  if  the  nipple  and  the  tumour  are  drawn  ajMrt 
the  ducts  can  easily  be  felt  passing  between  them*  Even  at  this  earlj  stage 
the  skin  is  loosely  held  to  tlie  tumour,  and  distinctly  dimplea  if  it  be  pincbeil 
from  the  surface  of  the  tumonr  with  the  finger  and  thumb. 

The  average  duration  of  the  hi^st  stage  of  cancer  uf  the  breast  i«,  aeoordiag 
to  Gri»s8,  14"1  months,  and  the  general  health  is  usually  unimimired  thmuglMWl, 

Sermui  Sfatje, — The  tumour  slowly  invades  the  stim:>unding  breuiit  tiaraB, 
but  on  account  of  the  shrinking  which  is  constantly  going  on  in  the  okfar 
centiitl  part  of  the  growth,  the  increase  in  sise  is  not  great*     In  tli{ 
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■  the  diseaBe  gradual  implication  of  the  skin  takes  place.     The  skin  becomes 
I   more  and  more  fixod  to  the  tumour,  and  finally  invaded  bj  it.    The  adherent 

■  portion  now  becomes  smooth  and  thickened  ;  it  actjoii-es  a  reddish  or  purplish 
colour,  and  is  permeated  by  a  number  of  small  ramifying  vessels.  The  nipple 
becomes  more  retracted,  and  the  depression  may  be  increased  by  the  projection 
forwards  of  the  general  masg  of  breajst,  eo  that  the  nipple  may  become  com- 
pletely bm-ied.     At  this  stage  pain  is  almost  invariably  present ;  it  is  acate 

•  and  lancinating,  and  is  greatly  aggravated  by  handling  the  diseased  part.  It 
is  often  particularly  severe  at  night,  and  may  radiate  to  the  shoulder  and 
down  the  arm.  The  pain  is  chiefly  caused  by  the  infiltration  of  the  skin*  and 
often  gradually  becomes  less  in  the  more  advanced  stages,  owing  probably  to 
destruction  of  the  cntaneouB  nerves. 

The  average  period  at  which  the  enlargement  of  the  axillary  glands 
becomes  sufficiently  marked  to  be 
recognizable  to  the  touch  is  the 
fifteenth  month.  The  period  at 
which  glandular  implication  occurs 
fleeuis  to  bear  no  definite  relation  to 
the  position  or  size  of  the  primary 
tomonr.  The  glands  first  affected 
are  usually  those  in  the  lower  and 
anterior  part  of  the  axilla,  and  some- 
times an  indarated  lymphatic  vessel 
can  be  felt  passing  to  them  from  the 
hreiist.  In  examining  the  axilla 
the  patient's  arm  should  be  kept  by 
the  side,  eo  that  the  axillary  fascia 
may  be  relaxed.  Some  loss  of  flesh 
te  usually  the  only  constitutional 
itymptom  during  the  second  stage  of 
the  disease,  which  has  an  average 
duration  of  j*ix  nionth.s. 

Third  Sta(je, — Ulceration  of  the 
akin  nanally  begins  as  a  small  crack 
or  fintnre,  surrounded  by  scaly  epi- 
dermic descjnamution,  in  the  area 
which  is  already  infiltrated  by  the 

tomonr.  A  mnall  exudation  of  serous  fluid  takes  place,  which  dries  into  a 
coab,  and  under  this,  ulceration  seta  in,  which  speedily  assumes  the  ordinary 
characters  of  a  cancenma  nicer,  having  hard,  elevated,  and  everted  edges, 
a  greyiah-green  surface,  and  discharging  a  quantity  of  very  fetid  pus. 

Whilst  the  dis€*ase  is  extending  superficially  it  is  also  invading  the  deq) 

parts^  and  bcMXime»  adherent  to,  and  finally  impticMes,  the  pectoral  muscle. 

This  18  evidenced  by  fixation  of  the  breast  when  the  muscle  is  brought  into 

By  its  farther  spread  the  growth  may  invade  the  sternum  and  ribs, 

reach  the  pleura,  causing  pleural  effusion.     Meanwhile  the  ghmdrrliir 

lent  progresses,  and  the  supraclavicnlar  glands  may  become  affected* 

CEdema  of  the  upper  limb  and  severe  neuralgic  pain  shooting  down  it  are 

oAen  caused  by  the  pressure  of  the  enlarged  glands  on  the  axillary  vein  and 

narres. 


I 


Fig,  T(M.  ^Ulc«ninn)(  IteiirhouN  Qiticcr  of  Driiut. 
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At  this  stage  of  the  disease  the  gymptoms  uBually  desoribed  as  tho6e  of  the! 

cancerous  cachexia  liecome  marked.     There  is  progressiye  emaciation  I 

loss  of  stre««rth  ;  the  eotDplcxion  is  stilJow  aud  the  appetite  lost.     In  some  otiet  J 

the  patient  dies  from  gradual  exhaustion  produced  by  the  extensive  ulceration, I 

the  general  condition  being  largely  due  to  septic  poisoning,  and  death  being 

sometimes  hastened  by  repeated  haemorrhage  trom  the  nlcerated  growth. 

other  eases  secondary  deposits  make  their  appearance  in   the   visi-era  aitd 

other  parts.     The  period  at  which  this  takes  place  varies  in  dittereiit   rtux^ 

As  a  rule  it  may  he  stated  that  the  softer  the  tumour  and  the  younger  the 

patient  the  earlier  will  the  viscem  be  implicated.     The  most  conimoD  seat  of  i 

the  visceral  tumours  is  the  liver  ;  after  that,  hut  at  a  considerable   interTsl^l 

comes  the  lung,  and  then  the  bones.     In  the  brain,  kidneys,  and  other  organi-l 

secondary  growths  are  occasionally  met  with,  but  are  less  common.     Among  I 

the   bones,  the  femur,  the   ribs,  and   the   vertebrae  are   perhaps   the  moetl 

fret|Uently  atlected.     In  the  last  situation  the  disease  caumfs  death  by  develop-l 

ment  of  angular  cnrvature,  with  pressure  on  the  spinal  cord  and  nerves,     tal 

the  long  bones  it  gives  rise  to  spontaneous  fracture.  I 

Ouly  a  short  description  of  tlie  clinical  features  of  the  less  common  varietictl 

of  hard  glandular  cancer  need  be  given,  1 

InfiUraUmj   acirrhuH  may  spread  from  a  single   centre   or   several   ^mAill 

nodules  may  become  confluent,  until  the  whole  gland  is  hardened  and  eolar^»vd,J 

The    nipple    is   deeply   retracted   and   the   skin   extensively  adherent     TheJ 

axillary  glands  are  attected  at  an  early  stage,  and  extensive  deep  ulccmtion  off 

the  growth  usually  occurs.  I 

Sctrrhm  *'en  cuirasm  "  is  characterissed  by  the  extensive  impli     ^         f  lliM 

cutaneous  structures.     The   tumour  of  the   gland  is  small,  ;  anfl 

impliciites  the  nipple.     The  cancerous  infiltration   rupitUy  spreads  into  Um 

surrounding  in  tegument,  which  early  becomes  contaminated,  assuming  a  bsrdj 

leathery  character,  or  feeling  brawny  and  infiltrated  ;  often  without  diaeoiuml 

tion.hut  presenting  a  hypertrophied  appearance,  the  pores  being  enlarge  «ii4| 

the  interspures  between  them  increaned.     In  other  ciises,  the  ififdiratwi  ib^ 

tissumes  a  brownish  or  purplish  colour,  and  is  covered  by  n>v.  nanM^^| 

crusts,  so  as  to  resemble  the  bark  of  an  old  tree.     This  disr  .  ice  «mH 

integuments  will  extend  very  widely,  without  ulceration  or  farther  di^vdoM 

ment  of  the  tumonr  situated  in  the  gland.     I  have  in  this  way  s^w^ljl 

integumenls  of  the  whole  trout  of  the  chest,  from  the  clavides  to  Moi^^| 

mammae,  and  from  one  axilla  to  the  other,  infiltrated,  hard,  and  \^H 

brownish-red  colour,  funning  a  stiff  cuirass,  as  it  were>  but  vvitb^i  :i4ll 

This  condition,  to  which  the  name  cancer  ''«n  eutrass^ ''  hvts  been  ^trefi«  ■ 

very  chrouic  ;  and  it  is  remarkable  that  in  it  the  axillary  glands  im  sdfl 

infiltrated,  or   the  constitution   rendered    cachectic,   at    nearly   so    tssrtjf  m 

period  as  when    the   disease    more    extensively  implicates    the    msminn 

gland.  ■ 

Another  way  in  which  the  skin  becomes  involved  is  by  the  furmntiiiQ  of  m 

cancerous  tubercle  or  noilule  in  it  towards  the  outer  or  axillary  border  of  iM 

manmia,  the  gland  k'neath  k^ug  implieated  to  but  a  limiteil  exieuL     It  ■ 

j^robable  that  in  these  ca<^es  the  disease  commences  in  an  outlyini^  lobak  M 

She  gland  situated  immediately  beneath  the  nkin.     Occasii^nally  aiiuill  moImI 

tuliercles  spring  up  in  the  skin  around  the  spot  first  implicated,     Tbey  «fe  m 

a  reddish-bniwn  rolonr,  slightly  elevated,  smooth  on  the  Murface,  aiid  TUjt 
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hard.     By  the  coalescence  of  these  the  condition  above  described  of  wide- 
ing  implication  of  the  skin  may  arise* 

Alrophyin0  sdrrhiis  often  nioB  an  extremely  slow  course,  Imt  eventually  tbe 
glandfi  and  other  parte  may  be  infected.  The  growth  sljows  a  remarkable 
tendency  to  shrink,  and  thus  the  size  of  the  breast  is  often  diminished.  The 
iiippltj  is  de<'ply  retracted,  and  the  skin  very  puckered  und  mJherent  to  the 
tnnionr,  which  is  itself  hrmly  fixed  to  tlie  chest  wall.  In  advanced  sta<?es  the 
appearance  of  the  part  may  be  most  remarkable.  For  insUince,  in  one  case,  a 
woman  of  forty-six,  the  diseafM?  was  of  more  than  seven  years"  duration.  The 
left  breast  wjis  moderately  larire,  bnt  tht^  ri^dit  one  had  almoHt  entirely  dis- 
apj>eared,  and  wa^  replaced  by  a  puckered  sciir-iike  mass  about  two  inches  in 
diameter,  with  a  small  supedicial  ulcer  in  the  position  of  the  nipple.  The 
patient*B  general  health  was  excellent,  and  there  was  no  pain. 

The  BnratioiL  of  Life  In  untreated  cases  of  scirrhus  of  the  bi^east  varies 
greatly,  the  disease  sometimes  proving  fatal  in  a  few  months,  and  in  others 
not  for  many  years.  As  a  trenend  rule,  to  which  there  ai^  many  exceptions, 
the  younger  the  patient  the  more  rapidly  fatal  is  the  disease.  The  occurrence 
of  pregnancy  often  leads  to  a  rapid  increase  in  the  rate  of  growth.  Astley 
Cooper  states  that  the  disease,  on  an  average,  is  from  two  t^ij  three  years  in 
growing,  and  from  six  months  to  two  years  in  destroying  life  after  being  ftdly 
formed.  In  this  estimate,  which  is  probably  correct,  Walshe  Jigrees.  Paget 
states  that  tiie  average  dnmtion  of  life  in  cases  in  which  the  disease  is  allowed 
to  run  its  conree  without  operation  is  four  years  ;  but  the  statistics  of  Hibley 
and  Von  Winiwarter  give  a  period  of  only  from  thirty- two  to  thirty- tljree 
months,  and  those  of  Gross  about  twenty -seven  months.  The  average  dura- 
tion of  life  in  cancer  of  the  breast  may  therefore  probably  t»e  estimated  at 
about  ibtQie  yeara. 

In  tbe  atro]>hying  variety,  as  already  stated^  the  duration  of  the  disease 
may  be  very  prolonged,  and  extend  to  ten  or  even  twenty  years ;  the  avemgo 
duratitm.  arroriling  to  Gross,  being  eighty -two  months. 

Fatkoloerical  Stmctiure. — After  removal,  scirrhus  of  the  mamma  presents^ 
tvjns*iderable  variety  in  appearance.  In  the  majority  of  instances  it  occui's  as 
a  pt*culiarly  hard,  knoblKid,  and  irregular  mass,  creaking  under  the  knife^ 
when  cut,  and  presenting  on  section  a  greyish  or  blaish-grey,  semi-transpai^ent 
liurface,  traversed  in  various  directions  by  bands  of  a  more  opaque  character, 
find  exuding  on  pressure  a  thin  milky  juice.  The  section  has  i>een  very  aptly 
compared  to  that  of  an  unripe  pear.  In  all  slow-gi*owing  hard  cancers  the 
cut  surface  bet^omes  di.'^tinctly  concave,  a  peculiarity  which  distinguiaheii  them 
from  all  other  tumours.  In  many  specimens  sf^ota  and  streaks  of  an  o^mque 
wish  appearance  may  be  seen  in  the  midst  of  the  tumour  ;  they  are  the 
tof  fatty  degeneration.  In  other  cases,  agiiin,  on  pressing  the  tumour, 
dri>[m  of  ft  thick  creamy  lluid  will  appear  to  exude  at  various  pointi*. 
Thie  aetm«  Uj  be  the  inspissiited  and  altered  secretion  of  the  gland  retained  in 
tbe  ducta*  Cysts  are  occasionally,  though  rarely,  met  with  in  scirrhus  of 
the  breast ;  these  ara  usually  small,  and  c<mtaiu  clear  fluid,  being  deeply 
imbechled  in  the  eubatance  of  the  tumour :  in  other  ca$e^  they  may  be  large 
globular,  and  filled  with  a  bloody  or  dark-green  liiiuid.  The  microscopical 
ters  of  st^irrhus  of  the  breast  are  represented  in  Fig«i*  ."It^D,  IMU.K  umJ  :192, 
Vol.  L,  pp.  10G5,  I0C6. 

The  examination  of   the  surrounding  tissaes  witli   the  nake(l  eye  and 
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microscope  frequently  shows  that  thej  are  infected  widely  beyond  the  limits  o 
the  actual  tumour  througti  the  lymphatic  channels.  This  subject  has  Tecentlr 
been  carefully  investitrnted  by  Tj,  Heidenhain  aod  by  Harold  Stiles  of  Edinburgh* 
Heidenhain  has  made  the  impoitant  obeervation  that  microscopic  depoeit*  of 
cancer  cells  can  frequently  be  demoustrated  in  the  lymphatics  of  the  fasfia 
covennp^  the  pectond  nmsc^le,  and  in  the  fat  which  is  present  in  varyini; 
amount  between  this  fascia  and  the  breast  itself.  Similarly,  small  masses  f*f 
cancer  cells  can  often  be  demonstrated  in  the  lymphatics  of  the  breast  in 
I>art8  which  to  the  naked  eye  appear  normal.  The  imp<3rtanc«  of  thr«j 
observations  in  connexion  with  the  question  of  operation  is  obvious^  and  they 
will  a^ain  be  referred  to  later. 

Soft  Glandular  Garcinoma  or  Znceplialoid. — Formerly,  when  all  mli 
sarcomata  were  classed  as  cancers,  encephaloid  of  the  breast  was  described 
ai  a  disease  of  moderately  fre<|uent  occurrence.  Now  that  the  term  is  strictly 
limited  to  the  softer  and  more  rapidly  growing  forms  of  j^dandukr  canc*?r  tho 
disease  ainiiot  be  said  to  be  common.  No  sharp  line  can  be  drawn  between 
scirrhna  and  encephaloid  ;  what  one  Sur^on  would  terra  a  soft  form  of 
ficirrhus  another  would  class  as  encephaloid.  Pathologically  the  difference 
between  the  two  forms  consists  in  the  relative  proportion  of  the  stroma  and 
cells.  The  greater  the  proportion  of  stnima,  the  harder  the  tumour.  In 
the  softer  forms  the  cells  are,  as  a  rale,  larger.  (Fig.  :^1)2,  Vol.  L»  p,  10^7.> 
In  rare  instances  the  g:rowth  becomes  extensively  broken  down  by  hvemorrha^, 
which  takes  place  from  vascular  processes  projecting  from  the  stroma  i&ta 
the  alveoli. 

Soft  glandular  cancer  usually  begins  dee]ily  in  the  substance  of  the  breast 
as  a  soft  gh>hular  tumour,  which  rapidly  increases  in  balk  and  infiltrates  the 
whole  gland  ;  the  integoments  covering  it  are  not  at  first  adherent,  hut  an 
usually  pushed  before  it,  and  speedily  become  permeated  by  a  largely  ramil^eil 
network  of  veins.  In  some  cases  I  have  seen  the  integuments,  early  in  thi? 
disease,  (edematous  and  inflamed,  so  as  to  mask  the  subjacent  tumour,  Tbf 
maas  at  first  feels  as  if  composed  of  several  soft  and  rounded  tumours,  which 
may  communicate  an  obscurely  fluctuating  sensation,  perhaps  cauHmg  the 
Snreeon  to  mistake  the  growth  for  a  cystic  formation  or  an  abacefiB ;  with 
which  it  is  especially  apt  to  be  confounded  in  those  cases  (rare,  it  is  trne),  io 
which  the  skin  is  inflamed  and  oedematous.  The  breast  now  rapfdly  aasQioiii 
a  very  prominent  and  conical  form  ;  the  sknn  covering  it  at  its  most  projectinf^ 
part  becomes  thinned  and  reddened,  and  at  hist  gives  way,  leanng  a  lar^ 
circular  ulcer,  from  which  a  fungous  mass  of  greyish  or  reddish-brow u  colour 
speedily  sprout*  up,  with  a  good  deal  of  foulp  bloody  discharge.  From  thii, 
disintegrated  masses  are  occasionally  detached  by  slonghing.  Impticatioa  of 
the  glandular  structures  in  the  vicinity  of  the  tumour,  fMllrwed  by  cachexia, 
occurs  in  this  as  in  scirrhus,  but  somewhat  earlier.  The  pro|^reA8  of  ttie 
disease  is  always  extremely  rapid,  especially  in  patients  Ijelow  middle  life  aod 
otherwise  healthy  \  the  average  duration  of  life  In  untreated  caaea  i«  leaa  than 
one  year. 

Colloid  Carcinoma  of  t]ie  breast  is  of  very  rare  ooeormioe*  Moal 
commonly  only  a  part  of  the  tumour  has  undergone  degf-nerairoi^  tl>« 
remainder  presenting  the  ordinary  appearances  of  soft  or  hard  gkndalar 
cancer.  In  two  typical  cases  of  this  disease  I  observed  the  peculiar  featim 
that  though  the  tumour  had  implicated  the  skin  and  formed  a  prominanoa 
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nbottt  an  inch  and  a  half  in  duimeter  and  projecting  nearly  an  inch  above  the 
surface,  no  deep  ulceration  had  taken  place,  nor  were  the  glands  afJccted  A 
flection  of  the  brLiaet  showed,  in  the  ^^ater  part  of  the  tumour,  a  coarse 
alveolar  structure,  the  alveoli  being  distended  with  colloid  matter.  The 
^mvviug  niartfin  of  the  tumour  presented  the  ordinary  appearance  of  a  rather 
floft  scin'hoini  cancer,  and  between  this  and  the  colloid  part  every  intermediate 
^mdation  was  recognizable.  The  absence  of  contraction  in  a  colloid  cancer  is 
shown  by  the  absence  of  retraction  of  the  nipple.  When  secondary  deposits 
occur  in  the  glands  or  ebe where  tlie  deposits  may  exhibit  the  colloid  change, 
or  they  may  have  the  ordinary  structure  of  glandular  cancer.  The  duration  of 
life  in  colloid  cancer  is  longer  than  in  any  olher  form,  the  average,  according 
to  Gross,  being  Ml  months  in  untreated  caaes. 

Colninnar  Carci2iom&  may  take  its  origin  in  the  epithelium  lining  the 
lacteal  ducts,  and  is  generally  known  as  Ihict  Cancer  or  Yilloma  Cancer. 
Its  structure  was  fully  described  by  Cornil  and  Kanvien  aud  a  considerable 
numlx*r  of  cases  have  been  recorded  in  this  country  by  Butlin,  Bowlby,  lUibin- 
8on,  and  others. 

From  a  consideration  of  the  puLdifihed  oases  of  duct  cancer  it  may  be  stated 
that  the  tumour  is  usually  situated  in  the  central  part  of  the  breast  near  the 
nipple,  and  is  firm  or  ehistic  in  consistence.  The  rate  of  growth  is  slow,  and 
it  is  unattended  with  retraction  of  the  nipple  or  adhesion  to  the  skin.  In  some 
instances  more  than  one  growth  has  been  met  with  in  the  same  breast.  A  very 
frequent  symptom  is  the  occurrence  of  a  blood-stained  discharge  fVom  the 
nipple,  which  may  be  the  first  indication  of  the  disease,  and  was  present  in  five 
OQt  of  seven  cases  observed  by  Bowlby.  The  malignancy  of  the  growth  is  low  ns 
compared  with  glandular  carcinoma,  and  glandular  infection  is  very  rare. 
Local  recurrence  after  removal  has,  however,  been  observed  by  Butlin,  glan- 
dular infection  by  Godlee,  and  a  secondary  tumour  in  the  ribs  by  Shattock, 
Of  ten  cases  collected  by  Bowlby  in  which  the  age  was  mentioned,  one  oconrred 
I  20  itufl  :]0,  two  between  iJO  and  40,  two  between  40  and  50,  two 

.  40  imd  *J0,  und  three  between  60  and  70. 

l*aihoUjgtcal  Anatomy. — The  structure  of  villous  cancer  has  been  very  fully 
described  by  Cornil  oud  Hanvier.  To  the  naked  eye  it  may  resemble  eucepha- 
loid  cancer,  and  its  section  yields  an  abundant  milky  juice,  but  it  differs  from 
ordinary  cancer  in  presenting  numerous  small  cysts,  some  only  just  visible 
to  tbe  naked  eye,  and  others  an  eighth  of  an  inch  or  even  more  in  diameter. 
In  tonie  specimens  these  cysts  are  filled  with  blood«  Microscopic  examination 
iiiowa  it  to  be  oompoiRHl  of  a  well-formed  fibrons  stroma,  containing  sjnices 
lined  with  an  epithelium  tending  to  assume  a  colunmar  form.  Delicate  villous 
procefwes  covered  with  epithelium  project  from  this  stroma  into  the  spjic^s. 
These  villi  contain  loo|)8  of  capillary  vessels  which  yield  the  blootl  so  often 
found  filling  the  spaces.  It  thus  seems  clear  that  the  tumour  may  correctly 
be  defined  as  a  columnar  carcinoma  commencing  in  the  epithelium  uf  the 
dnete.  The  relation  between  duct  cancer  and  duct  papilloma  (p.  780)  is  the 
eame  a«  that  between  papilloma  and  carcinoma  of  the  rectum.  The  pripilloma 
IS  a  simple  f>e«lnncolated  tumour  springing  from  the  wall  of  a  dilated  duct  and 
oc*Tapying  its  lumen  ;  the  duct  cancer  is  no  longer  bounded  by  the  duct  wall, 
but  invades  the  tiasncs  around  it  Clinically  the  two  conditions  are  very 
similar,  and  it  cannot  be  doubted  that  some  cases  described  as  duot  cancen 
in  reality  simple  papilloma ta.     In  a  case  recently  in  University  College 
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Hospital  a  typical  dtict  cancer  and  a  small  dact  papilloma  were  faand  x\ 
different  parts  of  the  eame  l»reftst. 

The  Trmimf^nf  of  dncfc  cancer  consists  in  the  excision  of  tlie  whole  braadii 
biitconsiderinjrthe  rarity  of  glaudulnr  infection  in  the  cases  hitherto  oWrv 
the  routine  removal  of  the  contents  of  the  axilla  can  hardly  be  required.     I 
view  of  the  close  i^cseniblance,  both  clinical  and  patfioloi^icaU  between  duct 
cancer  and  certain  sinipk'  intracystic  papilloniatii,  the  tumour  should  lie  tjart- 
fnlly  examined   throogh   nn  exploratory  incision   before  the  Sun^em  decide* 
]>etween  iTnioval  of  the  atlccted  lolnile  and  excision  of  the  whole  breast. 

Causes  of  Cancer  of  the  Breast* — These  aT*e  usually  extremely  obacnn* 

Sex  iftrortainly  the  circumstaDCt-  that  hai*  the  nio«t  marked  influerico  on  th" 
occurrence  of  nianiniary  cancer,  the  disease  l>eing»  as  is  well  knuwri,  alinoiil 
entirely  confined  to  worn  on  ;    yet    instances  of   this   affection    in    the  lunlt? 
breaftt  occasionally  occnr»     It,  W.  WillianiB  found  that  of  Lh71»  cases  of  cancer 
of  the  breast  only  \i)  were  males.     Its  peculiar  frequency  in  the  female  may 
possibly  be  connected  with  the  sudden  alternations  of  the  functional  a<*iitirr, 
of  the  breast.     The  chani^a^H  impressed  upon  this  or;^an  at  pul>erty  atv^  " 
pregnancy,  the  inflammatory  affections  to  whicli  it  is  subject  durinjf  in. 
the  frequent  in"i tuition  to  which  it  is  exposed  by  sympathixinj^  with  utcnne 
derantrement,  and  the  diminution  in  its  vital  actt\ity  that  takes  [dace  at  the 
menopause,  are  sutlicient  to  explain  the  great  liability  of  this  origan  to  dbease 
^enendly  ;  and  may  not  imprubably  give  a  clue  to  tlie  reason  why  it  it  pecu- 
liarly  the  seat  of  cancer  in  women, 

▲ge. — An  analysis  of  Ooo  cases  observed  by  Bryant  jrives  the  followijif! 
result  :  4  per  cent,  occurred  before  30  ;  tl  per  cent,  between  80  and  M\ ;  2l<; 
por  cent.  l)etween  40  and  UK) ;  25  per  cent,  between  .SO  and  00  ;  7  per  oait 
between  flO  and  To.  Two  cases  only  wei-e  over  70.  TInfse  resnlta  oorreqvoiK 
almost  exactly  with  an  analysis  of  642  cases  by  Gross.  The  earliest  oai^  oon 
firmetl  by  microscopic  examination  is  recorded  by  Henry  of  Breslau  w»  occor^ 
rin^  in  a  youne:  woman  aged  21.  I  have  removed  a  scirrhous  breast  from  ta 
unmarried  woman  2:i  years  of  age,  and  Bryant  has  seen  it  at  25,  26,  and  2S. 
In  young  subjects  the  tumour  is  apt  to  grow  rapidly  and  to  assume  the  form 
of  encepbaloid,  but  most  of  the  recorded  caHes  have  been  of  the  adrrboQi^ 
variety.  In  elderly  women  also  scirrhus  is  the  prevalent  form,  thittigh  I  bif# 
seen  several  instances  of  encepbaloid  at  an  advanced  a^e. 

Social  Condition. — Bryant  states  that  of  the  ^VOO  cases  observed  by  iumsc^It 
^0  |)er  cent,  were  or  had  been  married;  and  Gross  made  the  proportii  ■  - 
cent,  in  his  aises.  Accordincc  tf)  the  Re^istrar-^icnerars  returna,  M  j 
of  the  women  in  London  over  35  years  of  age  are  or  have  lieen  marrird,  ih 
would  seem  probable,  therefore,  that  cancer  <x;cui"8  pnipt^rtionally  with  e<j«uil 
frequency  in  married  and  single  women.  Of  the  married  wooien  in  BryautV 
ca^^'B.  no  fewer  than  2(»  pcT  cent,  were  sterile  ;  while  Gniss  makes  the  prapcvtticin 
only  10  per  cent.  Both  Bryant  and  Von  Winiwarter  observe  that  a  large  pro- 
[lortion  of  the  prolific  women  hatl  borne  many  children*  The  menstrual  fiioc- 
tiun  is  persistent  at  the  time  the  disetise  appears  in  To  ]nv  wni.  luronbn 
Birkett,  and  r»l  per  cent,  according  to  (fn)e8, 

Ii^uiies  inflicted  upon  the  l)rea«t^  such  as  blows,  wpi*  c/ 
muuly  refeiTcd  to,  and  ar<*  «^rently  dreaded  by  women,  as  th**  r  j  i 
That  they  might  be  so  in  constitutions  otherwise  predisjjfjsed  t* 
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have  not  the  leaifc  donbt.  The  number  of  instances  that  have  fallen  under 
my  observation,  in  which  a  blow  or  squeeze  of  the  breast  has  speedily  been 
followed  by  the  appearance  of  a  cancerous  tumour  in  it,  leaves  no  doubt 
whatever  in  my  mind  of  the  truth  of  the  popular  belief  that  associates  the 
injury  with  the  dieease,  in  the  relation  of  cause  and  effect. 

HiseaBd  of  the  Nipple,  refterabling  eczema,  has  tieen  described  by  Paget 
88  an  occasional  prt*cur8or  of  cancer  of  the  breast,  and  is  commonly  known  as 
**  PagfVs  dismsey  The  disease  begins  with  alight  desquamation  and  discharge 
from  the  surface  of  the  nipple  or  areola.  When  the  condition  is  fuHy  de7e[ope<l 
the  affected  area,  which  may  include  the  whole  areola  or  extend  beyond  it,  is  in 
most  cases  intensely  red,  mw,  and  granular,  and  there  is  an  abundant  yellowish 
discharge  which  forms  scabs  as  it  dries.  It  is  accompanieil  by  it<:hing.  In 
other  cases  the  surface  is  dry  and  scaly.  The  outline  of  the  patch  is  well 
defined,  and  its  8ha]>e  is  more  or  less  circular,  with  the  nipple  in  the  centre. 
Occasionally  ulceration  takes  place  by  which  the  nipple  may  be  destroyed. 
The  disease  differs  from  eczema  in  its  intensely  red  colour,  the  sharply  defined 
outline,  the  presence  of  slight  induration,  and  the  absence  of  vesicles  and 
pustules.  ^Vlien  cancer  occurs  it  is  usually  situated  immediately  beneath  the 
dteeaaed  nipple^  bat  it  may  be  more  deeply  situated. 

The  microscopic  api)earance8  of  the  diseased  tissue  were  fii-st  described  by 
Bntlin,  and  hrs  observations  have  been  confirmed  by  others.  Butlin  found 
prolifenition  of  the  deeper  layers  of  the  epithelium,  and  Bmall-cell  infiltration 
of  Uie  corium  of  the  areola,  dilatation  of  the  galactophorous  ductij,  with  pro- 
Hferation  of  the  epithelium,  sometimes  completely  choking  them,  and  small- 
cell  infiltration  around  the  diseased  ducts.  Deeper  down,  the  epithelium  of 
the  acini  was  seen  to  be  proliferating,  and  finally  to  be  invading  the  tissues 
uronnd.  With  the  exception  of  four  specimens  examined  by  Thin,  which  were 
described  as  duct-cancers,  the  form  of  cancer  invariably  met  with  has  been  the 
spheroidal-celled  variety. 

It  has  been  suggested  as  a  possible  explanation  of  the  relation  between  the 
frondition  of  the  skin  and  the  cancer  that  the  former  is  the  result  of  irri- 
Uting  discharges  from  the  ducts  due  to  presence  of  the  morbid  growth.  Apirt. 
from  the  absence  of  any  evidence  of  such  discharge,  it  uiay  be  pointed  out 
that  Paget's  disease  may  exist  independently  of  a  tumour,  and  in  many 
jnstaneea  has  t»een  present  for  many  years  before  the  presence  uf  a  tumour  was 
detected.  It  seems,  therefore,  almost  certain  that  the  affection  of  the  nipple 
statids  in  some  definite  causal  relation  to  the  development  of  the  cancer,  pro- 
'  bablyby  ^^^f'  prrMltirtioii  ..r  nroliferative  epithelial  changesi  in  the  duct^  ind 
■acini. 

^1      Lai^tly,  11  must  in  rurnunuv'ii  that  Darier  and  Wickham  attribute  the  disease 

■  to  thf  preMiji  e  of  i>soro8penns  in  the  epith<?Huni  of  the  nkin  (Vol.  I., p.  1056). 

H  liowlby  ha;;  <'xuuiincd  a  considf'nihlc  number  of  specimens,  and  is  also  of 

K  opinion  that  the  bodies  seen  in  the  ct*Iis  arc  in  all  proliability  parasitic,  but  at 

present  no  actual  proof  of  this  view  is  forthcoming,  and  similar  appearances 

have  been  ascribed  by  other  observers  to  endogenous  cell  division  (Vol.  L, 

p.  I»>57). 

The  TfmtmrrU  of  this  diseiuse  is  very  unsatisfactory.     In  the  earliest  Btagi*s, 

irbeB  the  distinction  from  simple  ccacema  may  be  doubtful,  soothing  apphca- 

KtioQB,  such  as  calamine  lotion,  should  be  used.    When,  however,  the  natur« 

■of  the  condition  is  certain,  the  case  must  be  regarded  as  serious,  and  (he 
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(|iJt!6Uua  of  eKcision  of  the  breast,  even  though  no  actual  tumour  be 
must  Ije  considered* 

Gbronic  indiirations  in  the  breast  following  puerperal  mastitJB  are  gejierollf 
regarded  as  sometinies  Xmn^  the  startinof-point  of  carciuoma.  Actunl  proof  of 
any  real  connexion  between  the  tm\  is  [iieees.'yirily  difficult  to  ribtain,  but  it 
is  quite  conceivable  that  the  epithelial  overirrovvth  sometimes  pref^ent  in 
chronic  iufiammatory  conditions  of  the  trland  may  favuur  the  dev*  ! 
of  ameer.  Among  3i»5  cases  of  cancer  of  the  breast  occurring  in  won* 
had  borne  children,  (iross  found  that  "  there  was  antecedent  mastitii  in  71. 
bni  in  only  30  of  these  did  au  induration  remain  from  which  CArctnoiiMi 
orii^inated/" 

The  iniiuenoe  of  Heredity  and  tlie  Oeographical  Bistribation  of  tlie 
Disease  Jiare  already  l)een  sufficiently  discussed  in  the  chapter  on  dUietT  in 
general  (Vol.  I.,  pp.  1052  and  1057). 

TiiAGNo.sis.— No  subject  in  connexion  with  diseases  of  thf*  breast  is  of 
trreater  practical  importance  than  the  diaj:^n<j«i8  of  can-inoraa,  for  aiwin  the 
early  recognition  of  the  dineaso  dejjcnds  very  largely  the  hope  of  cure  by 
operation.  The  difficulties  of  the  subject  cannot  be  l>etter  exempli fieti  than 
by  the  fact  that  after  removal  of  the  disease  Surgeons  of  equal  ex}>erienoe  will 
diflfer  as  to  its  nature ;  and,  indeed,  in  many  of  these  casea  nothing  Vol 
microscopical  examinatitm  will  clear  up  the  doubt.  Tn  advanced  caaes.  whett 
jierhaps  the  tumour  is  invading  the  skin,  and  has  become  adherent  to  the  dieep 
stnictuit's,  and  the  axillary  glands  are  implicated,  the  diagnrisi^  u  ua  easy  ii 
the  prognosis  is  grave.  The  tSurgeon  must  endeavour  to  reciDgoize  the  di^iMid 
before  auy  single  characteristic  sign  of  the  malignancy  of  the  gmwth  bas  yet 
mainfested  itself,  and  when  there  is  a  fair  prospect  of  completely  eradieatmi^ 
the  disease  by  operation.  The  different  varieties  of  carcinoma  differ  so  roach 
in  their  clinical  characters  that  no  general  rules  can  be  laid  down  for  tlieir 
recognition,  and  it  is  necessary  to  consider  the  chief  forms  sepurately, 

A  liard  carcinoma  or  scirrlmi  in  its  early  staures, — that  is  to  eny»  wfarfi  ^ 
there  is  no  implication  of  skin,  no  retraction  «4'  the  nipple,  and  no  enlarge*  B 
ment  of  the  lymphatic  glands^may  i-esemble  chronic  induration  of  a  lobiUe, 
a  cyst,  a  chronic  abscess,  or  a  hard  fibro-adenuma* 

From  chronw  interHtitial  mftstiiis  the  distinction  has  already  been  coosideriii  fl 
at  page  77^1.    A  small  tense  rf/,s/,  especially  if  deeply  seated  or  surroanded  by  in* " 
durated  breast  tissue,  may  closely  resemble  an  early  stage  of  scirrbua.    Tbt 
points  of  distinction  have  been  considered  at  page  7H4,  the  m^  -'«« 

being  that  the  softest  part  of  a  tense  cyst  is  the  centre,  and  of  a  tbt 

periphery.    The  diagnosis  from  rhronic  abscmtt  has  li>een  discussed  at  pag«  777 
and  from  fihro-adtf^ma  at  fiage  71H>. 

The  diagnosis  from  fibrn-adenoma  is  i-arely  so  difficult  as  fmiQ  the  oil 
conditions,  because  it  is  generally  easy  t< I  make  out  that  the  tu' 
tinctly  circumscribed,  and  ha8  a  certain  amount  of  mobility  ind*  . 
the  breast  itself.     In  all  cases  the  age  of  the  patient,  the  rapidity  tv 

of  the  tumour,  and  the  presence  or  abaem^  of  spontaneous  pain  or  t*^. ^^: 

on  examination,  must  be  taken  into  ficcount.     Sucli  evidence  amy  be  Ofdnl, 

but  the  cases  of  real  difficulty  are  just  those  in  which,  as  off  < 

of  these  points  is  opposed  to  or  6Up|iortii  any  particular  dia^ 

be  too  strongly  insisted  that  no  affection  of  the  breast  is  more  often  paiuicai 

than  ('niM'»T  in  its  earlv  stages. 
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WheB  in  doubt  the  Surgeon  sliould  not  hesitate  to  lay  the  state  of  the  case 
before  the  patient,  and  strongly  urge  the  necessity  of  making  an  exploratory 
incision.  Consent  should,  if  possible,  be  obtaineii  to  remove  the  wholp  breast 
if  the  doubtful  tumour  prove  malignant.  An  incision  h  far  more  useful  than 
a  simple  puncture,  and  tlie  only  one  of  the  four  conditions  which  may  possibly 
•  not  be  distinguished  with  certainty  in  this  way  is  chronic  interstitial  mastitis. 
If  this  be  80,  a  araall  slice  should  be  excised,  and  only  a  few  minutes  will  be 
necefisary^  if  the  materials  be  at  hand,  to  out  a  section  with  a  freezing  micro- 
tome and  examine  it  under  the  mieroecope. 

A  soft  glandular  carcmoma  or  encephaloid  must,  if  possibli?,  tje  distin- 
guiflhed  frum  a  soft  fibro-adenoom  (adeno-surcuma)  and  from  a  sarcoma.     The 
noft  fihro-admoma  ditfer*  essentially  in  its  perfectly  circumscribed  outline,  and 
offcen  the  history  shows  that  the  tunjouc  has  somewhat  rapidly  developed  from 
n  emaller  and  harder  one,  perhaps  of  several  years'  duration.     The  distinction 
between  soft  carcinoma  and  sftra>ma  may  be  impossible  until  a  microscopic 
oramination  has  been  matie,  and  from  the  point  of  view  of  the  treatment  is  of 
uo  greet  moment,  as  in  either  case  excision  of  the  whole  breast  is  requii^. 
The  stirooma  is  more  clearly  defined  than  the  carcinoma;  it  implicates  the 
skin  logs  early,  and  is  not  associated  with  glandular  enlargement.     Although 
the  nipple  is  not  retracted  in  cases  of  soft  carcinoma,  yet  it  is  sometimes 
buried  by  the  projection  of  the  tumour  around  it*     In  some  instances  in 
which  a  «oft  carcinoma  is  of  unusually  rapid  growth,  and  the  skin  at  an  early 
is  red  and  ocdematons,  the  resemblance  to  an  absr^ss  may  be  close. 
he  diagnosis  between  n/s(tc  mrcomn  and  some  forms  of  ei/sik  mrmmna  of 
the  breast  is  not  always  easy^  and  may  \w  impossible  without  microscopic 
examination.     In  a  case  under  ray  t^are,  a  woman  fifty*uine  years  of  age,  a 
hard  tumour,  m  large  as  half  an  orange,  had  existed  in  the  breast  for  five 
years.    It  was  freely  movable,  unconnected  in  any  way  with  the  skin,  and  there 
waa  no  retraction  of  tlje  nipple,  ( *n  its  upj>er  side  several  lai^e  cysts  could  be  felt* 
and  seen  through  the  skin.     On  examination  after  removal,  it  wii^  fcjund  to  be 
a  cystic  scirrhufi,  with  large  cystM  of  the  size  of  cherries,  con diining  bloody  and 
yellow  fluid.     The  only  very  suspicions  circumBtanees  here  were  the  age  of  the 
itnt^  and  the  existence  of  one  small  indurated  gland  in  the  axilla, 
c  true  nature  of  a  carcinoma  of  the  breast  which  has  ulcerated  through 
is  usually  easily  recognised  ;  the  deep  foul  ulcer,  the  infiltrated  oon- 
of  the  surrounding  skin,  and,  in  almost  all  crises,  the   presence   of 
enlarged   glands,  producing  a  very  chwracteristie  appearance,      A  sarcoma 
projecting  through   the  skin  forms  a  prominent  vascular  mass,  with  usually 
little  Invasion  of  the  skin  around  and  no  glandular  enlart^emcnt.     As  a  rule  na 
lenity  will  be  met  with  in  recognizing  the  nature  of  a  case  in  which  an 
Tstic  growth   in  a  cyst<»-adenoma  or  in  a  cyjit  of  the  breast  has  buret 
through  the  overlying  skin. 
H      TRBATKreNT, — In  the  consideration  of  the  important  subject  of  the  ti-eat- 
Hment  of  cancer  of  the  breast  the  only  method  which  needs  our  att4intion 
Htet  in  removal  uf  the  disease  by  the  knife.     The  palliative  mewurea  which 
IHkjr  Ijc  adopted  in  cases  unfit  for  op<Tative  interference  have  already  Imm^u 
coDsidcred  in  Vol  I.,  pp.  1077  at  seq,^  nnd  in  the  same  place  mention  has  lieon 
made  of  the  treatment  by  compression,  which  was  at  one  time  recommended. 
It  has  there  i)een  pointed  out  that  cases  of  supposed  cancer  of  the  breast  cured 
hj  compression  were  probably  in  reality  simple  inflammatory  indurationM,  the 
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close  resemblance  of  which  to  the  early  stages  of  carcinoma  has  several  times 
been  insisted  upon.  The  destruction  of  the  growth  by  caustics  needs  mention 
only  that  it  may  l>e  condemned.  In  a  case  which  can  be  treated  by  excision 
of  the  j^^rowth  the  nee  of  caustics  is  altogether  unjustifiable,  aud  cases  uniit  fur 
operntiou  are  far  l>etter  Itt  alone. 

Operation  for  Carcinoina  of  tke  Breast. — ^In  the  conaideration  of  this 
important  subject,  the  queations  which  present  themselves  to  the  Surgeon  wt^  i 
1,  The  selection  of  cases  for  operation  ;  2.  The  objects  aimed  at  :  :^.  The 
extent  and  performance  of  the  operation  ;  and  4.  The  result**. 

Selection  of  Cases.— Xothing  can  be  more  unsurgical  than  the  indis- 
criminate removal  of  cancerous  tumours  of  the  bre^ist  from  all  patients  wiio 
may  present  themaelvcs,  in  whatever  stage  of  the  disease.     The  question  as  to 
the  advisability  of  operation  in  any  g^ven  case  of  cancer  of  the  breast  cannot  ^ 
be  determined  by  abstract  pathological  rcasoniugi  by  reference  to  scientsfioH 
principles,  or  by  calculations  founded  on  statistical  results.     Whatever  the     « 
value  of  statistics  may  be  in  determining  the  question  whether  in  cases  of  __ 
cancer  of  the  hreast  generally  the  operation  wi!l  eftect  a  cure  or  prolang  Ui 
they  are  not  ei|ually  valuable  in  their  application  to  individual  cases.     When 
a  Surgeon  is  called  on  for  his  opinion  respecting  the  propriety  of  ainpuLatinif 
the  breast  of  the  patient  lief  ore  him,  it  is  not  siiiRcient  for  him  to  be  aUe  to 
state  what  the  general  result  of  the  o[>eration  may  be,  but  he  must  be  able  to 
satisfy  himself  whether  the  particular  instance  under  consideration  may  ormsj 
not  be  one  of  those  ciises  in  which  there  is  a  possibility  of  extirpating  the 
disease  entirely  from  the  system,  or  at  all  events  of  prolonging  the  patientV 
existence*     In  orr^er  to  do  this,  it  is  necessary  to  endeavour  to  lay  down  Home 
mles  that  maj  guide  us  in  selecting  those  cases  in  which  the  operation  may 
bo  advantageously  done,  and  in  setting  aside  othei^  in  which  we  know  thst  iv 
will  almost  to  a  certainty  hasten  the  patient*8  death.     And,  indeed,  it  ijtthw 
absence  of  all  such  consideratiouB  in  general  statistical  investigations  into  the 
results  of  operation  for  caucer,  that  deprives  them  i>f  their  value  as  gnidasiE 
actual  practice. 

With  reference  to  operation,  canc^^rons  diseases  of  the  breast  may  be  dividlil 
into  three  classes  ; — 1.  Those  in  which  it  is  tlic  duty  of  the  Surgeon  to 
mend  operation  ;  2.  Thoae  in  which  it  is  the  duty  of  the  Surgeon  to 
tenance  it :  and  ^*.  Those  In  which  the  ofXTation  is  of  doubtful  expedienqr. 

L  Cases  favourable  for  Operation. — I'hose  cases  of  carcinoma  ol  the 
breast  are  most  favourable  for  operation  in  which  the  disease  is  recoj^bcd  ia 
its  early  stage  when  it  is  apparently  limited  to  the  mamma,  nucoonec^ted  with 
the  skin  or  deep  structures^  and  not  associated  with  glandular  infeeUoii ;  lai 
in  which  the  patient  ts  middle-aged,  not  too  fat,  antl  free  from  aoj 
tional  condition  which  renders  operations  of  any  kind  inadvisabie.  The 
nmlular  scirrhns,  and  the  atrophying  and  colloid  varieties,  are  more  bofwfal 
than  the  infiltrating  sc^irrhus  or  the  i*nc«*phaloid  variety. 

l^  Cases  niifit  for  Operation.— This  class  includes  oos^  prrstnlasg  tbs 
following  C4-Hulitions :  a.  Strongly  marketl  constitutional  cachexia ;  k. 
Secondary  deposits  in  internal  ort^^ans  ;  r.  Enlargement  of  the  glands  abaf^ 
the  clavicle  ;  d.  (Edema  of  the  hand  and  arm  from  pressnre  on  Um  aiiBii; 
vein  ;  f.  Adhesion  of  t  he  tumour  to  the  ribs  and  interoostal  masdes  i  / 
Widessprend  infiltration  of  skin  ;  g.  An  extensively  uloemted  and  fttogadaf 
tumour,  with  marked  constitutional  cachexia*  ^m 
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3.  Doubtful  Cases.— This  doss  inclades  a  large  proportion  of  ceees  in 
which  the  disease  has  already  advanced  beyond  the  Hrat  stage,  or  in  which  the 
general  condition  of  the  patient  is  in  some  re8[30ct  unfavourable  to  opera- 
tion, although  not  sufficiently  altogether  to  contraindicate  it,  a.  If  the 
tumour  be  adherent  to  the  skiu,  and  possibly  sli'jhtlj  fixed  to  the  pectoral 
muscle,  and  if  there  be  but  niodeRite  enlai'gement  of  axillary  glands,  which  are 
80  situated  as  to  admit  of  i-enioval,  the  operation  may  be  performed,  h.  When 
the  tumour  has  ulcerated  operation  may  still  be  undertaken  if  the  other  con- 
ditions are  favourable,  and  the  extent  of  tlie  implication  of  the  skin  does  not 
render  complete  removal  im|X)esiljle.  c.  An  atrophic  scirrhusof  longstanding, 
and  presenting  the  characters  described  at  p.  71)7,  had  better  be  left  alone,  for 
experience  has  shown  that  operation  is  soon  followed  by  recuirenoe,  and 
shortens  rather  than  prolongs  life.  In  ita  early  stages  this  form  of  the  disease 
should  he  removed,  for  it  is  impossible  to  predict  a  chronic  coui-se  with  any 
inty.  d,  A  rapidly  growing  tumour  tn  a  young  patient  with  a  strong 
itiiry  taint  should  be  removed,  but  the  chance  of  speedy  recnrrence  i« 
great.  ^.  Affection  of  both  bre-ast«  is  very  rare,  and  will  usually  be  a  eoutra- 
lodication  t.o  operation.  If^  however,  the  general  condition  of  the  patient  is 
favourable,  and  the  disease  on  each  side  seems  suitable  for  operation,  removal 
i»f  lioth  breasts  may  lie  practised  either  aimultaneously  or  with  an  interval 
I>etween  the  two  operations.  /.  If  the  patient  be  aged,  weak,  anaemic,  or  very 
fat,  anti  the  tumour  large,  it  is  seldom  expedient  to  operate,  as  the  shock  may 
prove  fatal  A?  a  general  rule,  I  do  not  think  it  advisable  to  operate  after 
f^eventy  years  of  age,  unless  the  distress  from  pain  or  the  discomfort  from 
ulceration  is  so  great  as  to  render  removal  at  any  risk  justifiable.  The  pn> 
gresB  of  cancer  in  advanced  age  is  often  so  slow  that  it  is  doubtful  vrhuther  the 
expectancy  of  life  is  materially  increased  by  operation*  It  must,  however,  be 
allowed  that  absolute  rules  as  to  age  are  of  little  practical  value,  for  in 
excision  of  the  bretvst,  as  in  other  operations,  the  general  condition  of 
{patient  rather  than  the  age  in  years  must  influence  the  Surgeon  in  his 
ion.  g*  Pregnancy  is  not  a  bar  to  the  performance  of  any  necessary 
operation,  even  of  amfrntatiou  of  the  breast.  In  pregnant  women  cancer  of 
the  breast  i^ecomes  very  active,  hence  its  removal  should  not  be  delayed,  if  all 
other  cirt:umstanc€8  are  favourable. 

Objects  of  Operation. — Tht.«  objects  proposed  are,  in  the  tirst  pIaoe»  to 
prevent  constitutional  infection  by  the  removal  of  the  local  disease,  and  thus 
permanently  to  frtc  the  patient  from  an  otherwise  necess*irily  fatal  affection  ; 
or  failing  this,  to  retard  the  progress  of  the  constitutional  infection,  and  thus, 
at  leaat,  to  prolong  life. 

fn  connexion  with  the  question  of  the  possibility  of  permanent  cure,  it  must 
be  pf»inted  out  that  all  old  statistics  ore  valuelesin,  because  many  cases  of  sar- 
coma sod  inflammatory  induration  were  mistaken  for  <mrcinoma,  and  because, 
until  recently,  most  Surgeons  contented  themselves  with  tiie  removal  of  the 
mamma,  leaving  the  axillary  glands  untouched  unless  they  were  obviously 
sfTected.  In  speaking  of  the  cure  of  cancer  of  the  breast  it  must  be  remem- 
bered thai  at  no  period,  however  long  after  the  operation,  can  the  patient  be 
pronounced  absolutely  free  from  risk  of  recurrence.  It  has,  however,  been 
fonnd  that  if  three  years  have  elapsed,  the  chance  of  subsequent  recurrence  }» 
relatively  so  small  that  for  statistical  purposes  cases  which  have  passed  this 
limtt  without  a  return  of  the  diseaae  are  clasaed  as  *'  cured."     Of  455  cases 
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collected  by  (iross,  in  which  ibu  patients  were  traced  after  the  operation,  4 
or  alioui  10  per  ctint.,  had  [vassed  the  period  of  three  years,  and  Butlta,  from 
an  anulygisof  till  cases,  came  t<>  a  very  mnu lar  conchrBion. 

In  recent  years  the  chance  of  cure  has  undoubtedly  been  uonsidemliJjr 
increaRe<l,  as  the  result  of  the  more  extensive  removal  of  the  atfecteti  parU 
(aaetised  by  Lister,  Batiks,  HiJIroth,  Kuster,  Volkmann,  Gross,  and  miny 
otlier  Surj^eone,  Thus  Banks  has  published  the  records  of  4G  cases,  ten 
whom  were  alive  and  fi^ee  from  recurrence  at  periods  varying  frtnn  two  to  ten 
years  after  the  operation,  and  in  five  more  norecun-ence  had  taken  plm^ 
one  to  two  years  after  the  operation,  K lister  states,  that  in  2*»  per  cent*  n\ 
the  (mtients  operated  on  by  him,  no  i-ecurrenee  had  taken  place  three  yewf 
after  the  removal  of  the  breast,  Billroth  had  under  (.observation  U\  oafleB«  ia 
which  no  recurrent'e  had  taken  plaice  wiLbin  two  years  of  the  o|>ei*atioiit  5  ill 
which  had  rexnainf'd  iree  for  four  years  and  upwards,  and  4  more  tor  more  tbtii 
three  years.  Further  statistics  alone  can  show  in  what  proportion  of  cmci 
fR'edom  fmm  recurrence  may  be  exijected  »ifter  operations  performed  on  tlie 
lines  presently  to  he  indicated.  In  such  records  it  is  very  essential  that  tb€ 
cases  should  be  arranged  according  to  the  stage  of  the  disease  at  the  U 
operation. 

The  second  reason  for  recommending  operation  in  suitable  cases  of  cann. 
of  the  breast  is,  that  life  may  be  jn'olouged  even  if  j^rmanent  freedom  frwi 
the  disease  he  not  obtained.  Araon^  the  most  trustworthy  statistics  tliat 
we  possess  on  the  relative  duration  of  life  in  cancer  of  the  breast,  with  or 
without  operation,  are  those  of  Paget,  Mormot  Baker,  and  Sibley  ;  bnt  eTen 
these  probably  include  some  cases  of  sarcoma  under  the  name  of  €Uoe] 
cancer.  Pti^ot  states  that,  uf  1 1:1  cases,  WW  vuM'e  not  submitted  to  opeimtioii ; 
of  these  the  average  duration  of  life  wjis  a  little  more  than  48  months^  01 
47  operated  on»  the  corresponding  average  was  also  a  little  more  thaa  li 
months.  In  the  Orst  two  years  of  the  disease  the  proportion  of  deiitbi  vif 
much  smaller  in  those  opeiuted  on  than  in  those  who  were  left — being  in  thi 
former  I'l  per  cent.,  ia  the  latter  :^(l  per  cent.  The  longest  duration  of  life  in 
cases  not  operated  t>n  was  is  years  ;  in  those  operated  on,  a  little  tnorv  tluHi 
12  years.  Morrant  Buker  found  that  in  ^i  cases  in  which  no  operation  mi 
performed,  the  average  duration  of  life  was  43  months  ;  in  t>2  cases  opentad 
on,  the  average  was  5G4  months.  Sibley  found  that  the  average  dumtiooof 
hfe  in  oases  not  opemted  on  was  about  :i2  mouths  ;  whilst  in  tltri^  snbjoaltd 
to  amputation  of  the  hreast  it  reat^hed  lA  montlis*  lirc»ss  found  thai  la 
sdrrhus  the  average  dn ration  of  life  in  untreated  cases  was  27  months,  ami  ia 
those  operated  upon  311  months  ;  whilst  Roger  Williams,  founding  his  C(»tidii* 
sions  on  cases  in  the  Middlesex  Hospital,  gives  448  months  and  fiCi'tJ  OKmllls 
respectively. 

Thus,  it  ai>pear5  that,  independently  of  tlie  eimnces  of  a  oompiete  cstt%  tfce 
operation  holds  out  the  proi^jx^ct  of  a  gain  of  between  a  year  and  a  yt?iir 
half,  but  on  this  point  also  further  statistics  are  required. 

There  is,  however,  another  point  of  view  from  which  the^e  «  j 
be  considered  ;  for,  even  if  they  do  not  prol<»ng  life,  they  mn\  gri 
the  patient's  condition.     Thus,  she  may  be  sutTering  so  nnv 
local  affection,  or,  if  the  cancer  be  olcerated,  may  be  so  mucl,  ^    ^  ,     ,  . 

fcetor  of  the  discharges,  that  slie  may  be  placed  in  a  position  of  far  gmtar 
comfort  by  having  the  local  disease  removed  ;  and  though  ibe  die  «vtf»laa% 
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of  cachexia  with  secondary  growths  in  the  lungs  or  liver,  it  will  be  with  much 
less  suffering  than  if  she  were  worn  out  by  the  pain,  discharge,  and  haemor- 
rhages of  a  slowly  progressive  ulcerating  cancer. 

Extent  of  Operation. — No  fact  in  connexion  with  the  operative  treat- 
ment of  carcinoma  of  the  breast  seems  more  certain  than  that  in  any  given 
case  the  chance  of  cure  depends  upon  the  freedom  with  which  the  tumour  and 
the  surrounding  tissues  are  removed.  It  may  be  laid  down  as  a  general  rule  that 
in  all  cases  the  whole  breast  should  he  removed.  When  the  tumour  is  large  and 
central  this  is  obviously  necessary,  but  when  a  small  tumour  is  situated  at  the 
extreme  periphery  of  a  large  and  apparently  healthy  mamma,  the  Surgeon  may 
be  tempted  to  remove  only  the  tumour  with  a  free  margin  of  tissue  around  it. 
Such  cases  should,  however,  prove  no  exception  to  the  rule,  which  is  strongly 
supported  by  clinical  experience  and  pathological  observations.  Reference 
has  already  been  made  to  the  fact  that  even  in  the  case  of  small  peripheral 
tumours  masses  of  cancer-cells  can  sometimes  be  demonstrated  in  the  lym- 
phatics of  distant  parts  of  the  breast  (p.  798).  Heidenhain  has  further  shown, 
and  his  observations  have  been  in  the  main  confirmed  by  C.  F.  Beadles  and 
Raymond  Johnson,  that  a  condition  of  epithelial  proliferation  is  not  uncommon 
in  parts  of  the  breast  which  to  the  naked  eye  appear  normal.  The  exact 
relation  of  these  changes  to  the  presence  of  the  carcinoma  is  doubtful,  but  their 
existence  strongly  supports  the  complete  removal  of  the  whole  gland  in  all  cases. 

Secondly,  the  skin  over  the  In-east  should  be  freely  removed.  This  is  very 
advisable,  especially  in  thin  subjects,  on  account  of  the  impossibility  of  re- 
flecting the  skin  from  the  surface  of  the  breast  without  leaving  fragments  of 
the  latter  attached  to  it.  This  free  removal  of  skin  should  not  be  confined  to 
those  cases  in  which  the  tumour  is  adherent  to  it ;  in  them,  however,  it  is 
especially  necessary. 

Thirdly,  t fie  fascia  covering  t/ie  pectoralis  major  should  be  completely  removed, 
on  account  of  the  frequency  with  which  secondary  deposits  are  found  in  this 
situation  (p.  79K).  If  the  fascia  is  thin  it  is  better  to  remove  the  superficial 
fibres  of  the  muscle  with  it. 

Lastly,  the  axillary  glands  and  the  lymphatics  passing  to  them  frotn  the 
breast  sfuntld  he  removed  as  a  routine  measure,  even  though  no  evidence  of 
glandular  disease  be  discoverable  before  the  operation.  This  necessarily  adds 
to  the  length  and  seventy  of  the  operation  ;  but  at  the  present  day  the  mortality 
following  the  complete  operation  is  very  low.  The  cases  in  which  this  rule 
should  be  departed  from  are  few,  and  include  those  in  which,  after  the  removal 
of  the  breast  itself,  the  patient's  condition  forbids  further  prolongation  of  the 
tiperation,  and  those  cases  of  extensive  disease,  in  which  the  breast  is  excised 
mainly  to  rid  the  |)atient  of  a  constant  source  of  suffering  and  annoyance. 
The  failure  to  detect  enlar«,'ed  glands  by  examination  is  no  proof  of  their 
absence,  and  for  this  reason  alone  it  is  useless  to  reserve  0{)ening  the  axilla  for 
those  cases  in  which  the  glands  can  be  felt. 

Szeiflion  of  the  Breast. — The  question  of  excision  of  the  breast  should 
always  be  raised  with  more  than  ordinaiy  regard  to  the  feelings  of  the  patient. 
A  woman  looks  upon  her  breast  as  alike  the  emblem  and  the  ornament  of  her 
womanhood.  She  shrinks  from  the  idea  of  its  being  affected  by  disease.  She 
suffers  acutely  in  mind  when  it  is  invaded  by  tumour  of  any  kind  :  the  horrid 
dread  of  that  disease  being  cancer  ever  haunts  her  thoughts,  not  so  much  from 
the  fear  of  the  possibly  impending  operation,  as  from  the  distress  of  mind,  in 
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many  cases  amounting:  to  a  sense  of  humiliation,  at  the  idea  of  the 
f>f  which  she  is  al>oufc  to  become  the  Tii*tim, 

The  preparatitm  for  the  operation  siiould  consist  in  shaving  the  axilla, 
tlioroughl y  washing  the  whok  breast,  side,  and  axilla  with  1   in  ^0  carbolic  ■ 
lotion,  and  applying  a  wet  carbolized   tc)\vei   to  the   part   for  some   boon 
previously. 

The  patient  should  lie  npon  a  table  of  convenient  height,  and  the  arm  mnit 
be  raised  and  secured  with  a  bantlafije  or  held  by  an  assistant  (Fig,  7H7)*  The 
direction  of  the  incision  must  be  made  to  vary  according  to  the  sit  nation  and 
size  of  the  tumour  and  the  amount  of  integument  which  requires  remoraL 
In  all  cases  the  nipple  should  be  included.  The  method  most  commcmly 
employed  consists  in  making  twu  curved  incisions  in  the  line  of  the  peototBl 
filrres,  including  between  them  a  broad  elliptical  piece  of  the  akin  oo?erljig 
the  breast.  The  flaps  are  mised  with  a  thin  layer  of  subcutaneous  fat,  antlJ 
the  dissection  continued  until  the  pectoral  muscle  is  everywhere  ex]>Oied 
around  the  eflge  of  the  breast.     Bleeding  vessels  are  at  once  seized  by  la 


Fig.  T87.— Potllloa  of  Pttltnt  in  Amiutftilau  of  Br««»t. 

asfiistant  with  forcipressure  forcepa,  of  which  there  should  be  a  free  supfilf^  ^ 
The  flaps  being  held  aside  by  the  assistant,  the  breast  is  detachei),  witJi  the*  fl 
cellular  bed  in  wliich  it  lies,  by  carrying  the  knife  along  the  pectoral  muacie  io 
the  direction  of  its  fibi'es  so  as  t(»  leave  its  siirfjice  <juite  free  from  the  fascia 
which  covers  it.     The  breast  is  thus  left  attached  only  ut  the  upper  angk  of  fl 
the  wound  by  a  thick  mass  of  fat,  which  contains  the  lymphatics  patttog  C^  B 
the  axilla.     After  aU  bleeding  has  been  thoroughly  arrested  by  ligi»tun»  or 
torsion,  the  wound  is  covered  with  a  large  '*  guard,"  and  an  incision  carried  frooi 
its  upper  angle  to  the  arm.     Through  this  the  fat  and  glands  of  the  ajcitta  ans 
completely  removed. 

The  edge  of  the  pectoralis  major  may  be  cleaned  with  the  scalpel,  care  biiii|r 
taken  to  expjse  and  clean  the  lower  part  of  the  pectoralis  minor  al«o,  is  a  fcir 
glands  often  lie  CMjncealed  between  the  two  muscles,  and  may  easily  be  ofw- 
looked.  In  doing  this  the  external  mammary  artery  will  be  divided.  Thr 
contents  of  the  axilla  are  then  turned  carefully  over  to  the  posterior  side  <rf  Ite 
space.  In  the  lower  part  tliis  may  safely  be  done  with  the  edge  of  the  koili; 
but  at  the  upper  part  the  handle  of  the  sodpel  and  the  fingers  should  be  UMd, 
and  any  bunds  which  are  met  with,  and  appear  to  contain  Tea»elii,  dioaM  be 
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isolated,  and  a  ligature  passed  round  them^  after  which  they  may  be  divided 
with  eeissore.  By  thus  workiug  carefblly  at  the  upper  part  of  the  axilla,  the 
fat  and  the  glanda  contained  in  it  may  be  safely  separated  from  the  great 
vessels,  which  are  left  exposed  often  for  one  or  two  inches.  Finally,  the  whole 
mass  18  drawn  downwards,  and  separated  from  the  posterior  border  of  the  axilla 
80  that  it  is  completely  removed  together  with  the  breast,  care  beinc(  taken 
not  to  wouad  the  subscapular  artery  and  vein  to  which  the  enlarged  glands  are 
soraetimee  adherent.  Should  it  be  necessary  to  divide  these  vessels,  they  must 
not  be  cut  too  close  to  the  main  trunks.  The  complete  extirpation  of  the 
axillary  glands  is  the  most  difficult  part  of  the  operation,  but  by  carefiil  dissec- 
tion it  can  be  safely  acco^iplished.  If  the  enlarged  glands  that  are  readily 
perceptible  are  alone  removed  without  the  fat  surrounding  them,  a  number  of 
smaller  glands  are  sure  to  be  left  behind.  Wound  of  the  axiUory  vein  is  the 
most  likely  accident  to  occur  in  removing  glands  seated  high  up.  It  usually 
arises  from  tearing  through  some  small  branch  just  as  it  enters  the  main  trunk 
If  the  opening  be  very  small,  it  is  easily  secured  by  pinching  it  up,  and  applying 
a  ligature  round  it  without  occluding  the  whole  vein.  Should  the  wound  be 
more  extensive,  the  whole  vein  should  be  tied,  Billroth  states  that  he  ha* 
had  occasion  to  do  this  more  than  once,  and  that  no  evil  consequences  fol- 
lowed, rarely  even  oedema  of  the  arm.  The  safety  of  the  patient  depends  very 
much,  however,  on  the  suocessful  prevention  of  decomposition  iu  the  wound. 
Should  the  injured  vessel  i)e  bathed  in  decomposing  discharges,  the  patient 
would  be  exposed  to  the  imminent  danger  of  septic  thrombosis  and  pya3mia, 
which  formerly  made  Surgeons  hesitate  to  apply  a  ligature  to  a  vein.  Entry 
of  air  into  the  vein  is  a  danger  which  must  be  borne  iu  mind  while  removing 
glands  in  close  proximity  to  it.  It  is  best  avoided  by  careful  dissection,  but 
should  the  vein  be  unavoidably  in  danger^  an  assistant  should  place  his  finger 
on  it,  if  possible,  on  the  cardiac  side  of  the  exposed  part.  Wound  of  the 
artery  is  much  less  common.  It  is  most  likely  to  occur  from  shaving  the  sub- 
8C»pular  branch  away  so  cloaely  as  to  leave  a  circular  aperture  in  the  side  of 
the  main  trunk.  It  can  only  be  avoided  by  not  using  sharp  instruments  in 
this  region.  Should  it  happen^  the  main  trunk  must  be  tied  on  each  side  of 
tJie  wound. 

Inintead  of  the  incisions  described  above,  a  rerj  convenient  method  is 
rcpi^eflented  in  Fig*  787.  The  curved  incisions  are  dispose*!  transversely  instead 
<if  obliquely^  and  the  axilla  is  opened  by  drawing  the  skin  over  it  well  forward^ 
and  making  an  incision  from  near  the  outer  end  of  the  wound  along  the  anterior 
border  of  the  axilla.  This  incision  lies  over  tlie  middle  of  the  space  when  the 
troction  on  the  skin  is  removed,  and  by  turning  the  small  tlafLH  backwards  and 
forwards  a  very  free  exposure  of  the  axilla  is  obtained  ^  Fig*  788), 

In  all  cases  the  parte  removed  must  be  care  folly  exumiued  iu  order  to  make 
certain  that  the  incisions  are  very  wide  of  the  disease,  and  that  the  whole 
breast  has  been  removed.  For  this  purpose  the  nitric  acid  te^t  introduced  by 
StilcRt  of  Edinburgh,  will  be  found  useful.  This  depends  U[)on  the  fact  that 
the  acid  renders  any  fragments  of  new  growth  or  breast  tissue  of  an  opaque 
white  colour,  and  thus  easily  discernible.  '*  The  breast  immediately  after  ita 
removal  is  plac^  (after  washing  off  all  the  bltx»d),  in  from  one  to  two  pints  of 
a  five  per  cent,  nitric  acid  solution  for  about  ten  minutes :  and  then 
washed  in  running  water  for  three  or  four  minutes.  By  this  means  the 
cbaraeteristio  reaction  is  produced  u[)on  the  surface,  so  that  outlying  fiortions 
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of  breast  tisBue,  portions  of  tlie  carcinoma  itself,  or  email  locally  disseminated 
cancerous  foci  can,  if  bore  present,  readily  be  detect^etL  The  examination 
can  easily  be  completed  before  the  time  arrives  for  sotnring  the  wound.'*'  A 
further  removal  of  tigsae  should  be  made  in  any  snspicious  situations*  When 
it  is  found  that  the  tumour  ia  adherent  to  or  invading  the  pectoral  muscle,  a 
free  removnl  of  tiie  latter  may  be  required. 

The  tiressmg  of  the  wound  ir  of  g^i^eat  consefiuence.  All  bleeding  must  be 
very  carefully  arreeted,  and  provision  for  drainag:e  should  be  made.  If  the 
oblique  incisions  have  been  used  a  short  tube  may  be  introduced  thrnn^  « 
puncture  in  the  skin  of  the  lower  flap  ;  if  transvei-se  incisions  have  been  made 
the  tube  should  be  placed  in  the  outer  ^gle  of  the  wound.  The  skin  ia  now 
relaxed  by  bringing  tbe  arm  to  the  side,  and  the  edges  of  the  wutind 
supported  with  several  stout  sutureB  of  silver  wire  or  silkworm  gut,  and 
adjusted  with  interrupted  sutui^es  uf  horsehair  or  silk,  or  a  continuous  suture 
of  fine  silk.  If  tljere  is  much  strain  on  the  skin,  one  or  two  deep  button- 
sutures  of  thick  silver  wire  may  l>e  use<h     If  in  any  part  approximation  »»f  th^ 
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Idgf  s  18  tuuud  impossible,  the  exjH^SL'd  surface  may  be  left  to  gmnnlaU, 
may  be  covered  at  once  by  skin  grafts  (Vol.  I.,  p.  l*78).  A  lan^jc  dirssinf 
of  antiseptic  gauze  aud  wool,  or  wool  only,  should  lie  applied  ;  the  inner  part 
of  the  dressing  reacliing  well  up  into  tbe  axilla,  and  the  outer  sheet  of  wcwl 
enveloping  the  shoulder  and  upper  limb,  which  liea  with  the  arm  by  tbe 
side,  and  the  elbow  flexed  to  a  right  angle,  The  whole  is  firmly  tttearfd 
by  a  bandage.  The  dressing  may  be  left  undisturbed  for  a  week» 
there  is  a  rise  of  temperature,  or  piin  is  complained  of,  or  any  diaeharge 
through. 

At  the  first  dressing  the  drainage  tube  and  the  deep  suturea  can  nsualh  W 
removed,  the  sujK^rficial  stitches  being  left  until  about  the  t»^ntb  day. 
l*rin\ary  union  usually  occurs  thruugbout  the  whole  wound,  and  apart  frawi 
the  occuiTence  of  suppuration,  it  is  only  likely  to  be  inttrf  vx 

actniraulation  of  blood  in  the  axilla  or  beneath  the  flaj>8,  nr  bv  -  ifir 

edges  of  tbe  skin  in  places. 

Beaulta*— The  questions  of  permanent  cure  and  of  prolongatiou 
have  alrt^ady  Iveen  discussed  at  p,  8nri,  tt  9ff/. 
*  The  tfwrtalih/  from  ejwion  of  fhs  fn-mil  for  cam  noma  wia  ntttr  nWy 


CANCER  OF  BREAST:  RECURRENCE  AfTER  OPERATION.  Bii 

c'onsiderable,  and  notwithstanding  the  more  extensive  character  of  the  opera- 
tions now  performed,  the  death-rate  at  the  present  time  is  very  low.  The 
removal  of  the  fat  and  glands  from  the  axilla  necessarily  adds  to  the  severity 
of  the  operation,  but  of  the  three  risks — haemorrhage,  entrance  of  air  into  a 
vein,  and  deep  cellulitis — the  two  first  are  extremely  rare,  and  the  last  is 
almost  certainly  preventible  if  the  axilla  is  thoroughly  cleaned  out,  proper 
drainage  provided,  and  strict  asepsis  maintained.  Erysipelas  and  septicsemia 
have  ahnost  been  abolished  from  Uie  causes  of  death  after  excision  of  the 
breast.  The  danger  of  the  operation  increases  in  proportion  as  the  patient's 
general  health  has  become  undermined  by  the  continuance  of  the  malignant 
disease.  Women  who  have  small  mammas  with  little  fat  bear  the  operation 
better  than  those  with  large  breists,  in  whom  the  areolar  tissue  is  loaded  with 
aoft  yellow  fat. 

The  older  statistics  concerning  the  mortality  of  the  operation  cannot  be 
applied  to  the  present  day.  From  16  and  20  per  cent,  the  death-rate  has  been 
reduced  to  5  per  cent,  and  less.  At  University  College  Hospital,  during  the 
years  1881  and  1890  inclusive,  the  breast  alone  was  excised  in  34  cases  without 
a  death,  and  of  117  cases  in  which  the  axiUary  glands  were  simultaineotisly 
removed,  18,  or  111  per  cent.,  died,  by  far  the  larger  number  being  in  tbe  first 
half  of  that  period.  In  the  four  y^rs  1891  to  1894,  76  operations  were 
performed,  in  almost  all  of  which  the  axilla  was  cleared,  with  5  deaths, 
giving  a  mortality  of  6*5  per  cent.  Many  long  series  of  cases  without  a 
death  have  been  recorded  by  different  Surgeons,  and  at  the  present  day 
the  complete  operation  cannot  be  condemned  on  the  ground  of  increased 
mortality. 

There  are  two  dangers  which  attend  excision  of  the  breast  rather  more 
frequently  than  other  operations  :  viz.,  1st,  a  congestive  form  of  pneumonia, 
not  dependent  on  any  blood-poisonings  but  arising  from  defective  aeration 
occasioned  by  the  breathing  being. 'shallow  and  restrained  either  by  tight' 
liandaging  of  the  chest,  or  by  the  pain  induced  by  the  movement  of  the 
chest-walls  in  respiration  ;  and  2nd,  cardiac  thrombosis  extiioditlg  into  the 
pulmonary  artery.  I  have  known  several  instances  of  death  fr^rti  each  of 
these  causes.  The  first  danger  can  obviously  be  guarded  against ;  the  second 
cannot. 

The  operation,  especially  when  portions  of  the  pectoral  muscles  are  removed, 
is  usually  followed  bj  some  impairdiettt  in  the  use  of  the  limb,  which  can 
rarely  be  raised  above  the  horizontal  position.  Neuralgic  pains  in  the  arm 
and  slight  (edema  of  the  hand  are  occasronaily  met  with. 

Beonrrance  of  the  Disease  after  Operation  may  take  place  in  three 
situations  :  in  the  mammary  region  ;  in  the  neighbouring  lymphatic  glands  ; 
or  in  some  internal  organ  or  distant  part.  Local  recurrence  is  doubtless  due, 
in  the  majority  of  cases,  to  the  presence  of  cancer-cells  in  the  lymphatics  which 
escaped  removal  at  the  time  of  the  operation.  It  is,  however,  possible  that  in 
eome  instances  the  return  of  the  disease  takes  place  in  fragments  of  breast- 
tissue  which  were  already  in  process  of  development  into  cancer  when  the 
breast  was  incompletely  removed.  The  recurrent  growth  may  occur  in  the 
ecar,  in  the  surrounding  skin,  or  in  the  deeper  structures,  and  in  cases 
in  which  primary  union  fails  it  may  spring  up  in  the  granulating  surface. 
When  the  cicatrix  itself  is  affected  it  assumes  a  dusky-red  or  purplish  tinge, 
becoming  hard,  stony,  and  nodulated  at  points  ;  these  nodules  being  round  or 
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oval,  often  very  numerous,  and  varying  in  size  from  a  pin^s  head  to  a  pigeoB*i 
egt?,  etudding  the  whole  length  of  the  cicatrix,  and  at  last  running  into  oloerft* 
tion.  Nodules  in  the  skin  may  form  very  slowly,  or  they  may  rapidly  coalesce 
and  form  an  extensive  ulcerated  maa8  adherent  to  the  chest-wall* 

Recurrence  in  axillary  glands  may  be  secondary  to  recurrent  §rrowths  in  th^ 
mammary  region,  or  it  may  arise  independeotly  of  these  even  after  long  in* 
tervals.  The  time  at  which  recurrence  takes  place  varies  greatly,  but  it  has 
already  been  pointed  out  that  in  the  majority  of  caaes  it  occurs  within  three 
years  of  the  operation. 

Operation  may,  in  favourable  cases*  be  undertaken  for  recurrent  growtlis> 
whether  in  the  chest  or  in  the  glands.  The  prognosis  is  much  more  favourable 
in  cases  in  which  a  long  period  has  elapsed  since  the  primary  operation.  In 
many  caBca  the  rapid  spread  of  the  disease  forbids  repeated  attempts  to  remove 
it,  but  in  some  cases  numerous  isolated  deposits  may  be  sncoeasiveiy  excised 
and  a  permauetit  care  ohtiiiued. 

AjdUo-mommarj  Carcinomtt  presents  some  peculiarities  that  deserve 
special  consideration.  It  develops  at  the  outer  and  upper  border  of  the 
mammary  gland,  so  that,  instead  of  growing  into  its  substance,  it  tends  to  pnab 
in  the  direction  of  least  resistance,  and  thus  to  extend  into  the  areolar  space 
at  the  lower  border  of  the  axillary  edge  of  the  pectoralis  major,  and  lie 
between  it  and  the  latisstmus  dorai  muscle.  The  tumour  is  hard  and  nodolaied^ 
and  rounded  in  shape.  Sometimes  it  appears  to  be  scarcely  attached  to  the 
breast.  But  on  closer  manipulation  it  will  he  found  to  extend  deeply  into  iu 
sobstance,  which  towards  the  base  of  the  tumour  feels  bard  and  thickened. 
The  greater  portion  of  the  gland,  the  median  half  and  much  of  the  lower  part* 
will  continue  long  unaffected  by  cancerous  infiltration.  The  nipple  »«  not 
retracted  until  a  very  late  period  in  this  form  of  the  disease.  It  and  the  areola 
preserve  their  normal  appearance  long  after  the  skin  above  them  has  beootua 
involved  and  the  axillary  glands  enlarged.  The  manner  in  which  the  skin  ii 
implicated  and  the  appeamuce  it  presents  are  peculiar  and  eharaeterotio.  It 
becomes  involved  early  by  dimpling  from  below  iu  a  transverse  direotioii  «i 
the  upper  and  outer  border  uf  the  mamma,  where  there  is  naturally  a  tendency 
to  a  fold  in  the  integument,  There  the  skin  becomes  infiltrated  in  a  tnuievene 
line  of  hard  scirrhus,  red,  rlepre^ed,  and  puckered  in,  with  much  feeting  of 
constriction  and  dithculty  in  raising  the  arm  from  the  side.  The  diiifiain, 
when  once  it  has  renched  this  stage,  will,  of  course,  make  rapid  progreaa*  betk 
locally  and  oonatitutioaally. 

That  these  axillo-mammary  cancers  arise  primarily  in  the  breast  gUod  theit 
can  be  no  doubt,  although  their  rapid  development  beyond  \Xa  limits  umj^  ift 
first,  lead  to  the  suspicion  that  they  have  commenced  outside  it. 

It  is  only  towards  the  upper  ami  outer  border  of  the  mamma  that  these  out* 
growing  cancers  seem  to  develop.  I  have  never  seen  them  at  the  inner  or 
lower  part  of  the  gland^  unless  the  whole  of  its  structure  had  previoasly  ben 
iniiUrated.  The  operation  in  these  cases  should  be  complete  and  tlioroiigil, 
the  whole  organ  being  removed,  however  healthy  the  nipple,  areok,  and  iOliie 
portions  of  ita  gland-structun^  may  appear  to  be.  The  skin  ako  ahoitM  be 
widely  removed  where  implicated,  and  the  dissection  carried  as  high  iota  Ibe 
axDla  as  can  safely  i»e  done.  Unless  thorough  extirpation  be  practised,  qxedy 
and  rapid  recurrence  will  ensne.^ 
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DIBXABXa    OF    THB    MAUD    BBXABT. 

The  Male  Breast,  though  rarely  the  seat  of  disease,  may  occasionally 
become  affected  in  a  somewhat  similar  manner  to  the  mammary  gland  of  the 
female.  Cases  have  been  recorded  in  which  it  was  hi/perirophied,  and  in  others 
it  has  been  the  seat  of  an  abnormal  secretion  of  milk.  In  boys  about  the  age 
of  puberty  it  occasionally  becomes  the  seat  of  subacute  inflammationy  often 
attributed  to  a  blow.  This  is  best  treated  by  the  application  of  a  belladonna 
plaster  spread  on  soft  leather  with  a  hole  cut  through  it  for  the  nipple. 


Fig.  Ts;).— Scirrhom  Cancer  of  the  Male  Breast 

Chronic  interstitial  inflammation^  with  enlargement  and  induration  of  the 
rudimentary  mamma,  is  occasionally  met  with,  and  if  a  source  of  much 
annoyance,  may  justify  the  removal  of  the  diseased  gland.  Cysts  and 
sarcomata  are  more  rare.  Scirrhous  carcinoma  is  occasionally  met  with.  The 
accompanying^  drawing  (Fig.  789)  represents  a  case  of  this  kind  under  the 
care  of  0.  Heath.  Of  100  cases  of  carcinoma  of  the  male  breast  collected  by 
Roger  Williams  the  mean  age  was  50.  In  91  the  cancer  was  glandular, 
in  i)  of  the  dneb  variety,  and  in  3  squamous.  These  growths  require  removal 
by  the  same  kind  of  procedure  that  is  adopted  when  they  affect  the  female 
breast. 


AXILIiAT.Y    TUMOURS. 


TuBERn:Loi's  DisEASK  of  the  axillary  glands  is  occasionally  met  with, 
forming  a  large  lobcd  mass  under  the  pectoral  muscle.  Such  a  tumour  may  be 
safely  enucleated,  and  sho:ild  be  removed  if  it  have  resisted  all  ordinary 
topical  and  constitutional  treatment. 
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Simple  Tumours  of  various  kinds  are  met  with  in  the  axilla.    The  dmiI 
common  are  lymphadenoma  of  the  axillary  glands,  fotty,  and  fibrous  toinoQiL 
Lymphadenoma  of  the  AyiHary  Oluids  is  met  with  chiefly  io  joof 


t'lg.  790.— Fibrous  Tumour  in  Axilla 
of  a  Woman. 


Fig.  791.— Bame  Tumour,  Front  Vi«w. 


women,  forming  a  smooth,  lobed  mass,  often  reaching  a  great  size.    It 
usually  associated  with  similar  tumours  elsewhere,  bat  occasionally  the  glin 


Fig.  71^2.-  Sarcoma  in  Axilla  of  a  Man. 


of  the  axilla  ai*e  alone  affected.    The  enlarged  glands  form  no  attachmeDal 
surrounding  parts,  and  may  be  readily  removed  by  enncleation. 

Fibromata  are  sometimes  met  with  in  this  region,  and  may  attiia 
great  size.  A  fibroma  forms  a  large,  smooth,  rounded  mass,  stretchiof  1 
muscles  and  difp\ac\iv^  llv^  vessels  and  nerves,  as  in  Figs.  79u  and  7!^!. 
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this  case  the  tumour,  which  was  of  very  slow  growth,  developed  between  the 
serratus  and  the  ribs,  stretching  the  muscle  over  it  so  as  to  form  a  species  of 
capsule  to  it,  drawing  the  scapula  forwards,  depressing  the  chest-wall,  and 
drawing  the  axillary  vessels  down  to  about  three  inches  below  the  clavicle. 
In  removing  it  I  was  obliged  to  take  away  a  piece  of  the  stretched  serratus  as 
large  as  the  hand.  The  patient  made  an  excellent  recovery,  and  experienced 
no  difficulty  in  breathing  afterwards. 

Sarcomata  of  various  kinds  are  met  with  in  the  axilla  (Figs.  792,  793). 


Fit;.  7l»3.— Iatrc  Sarwjiiia  lu  AjcUIa  of  a  Man. 

Such  tumours  might,  in  their  early  stages,  be  dissected  out ;  but  if  they 
extend  iiigh  up  to  the  clavicle,  or  implicate  the  skin  widely  by  infiltration,, 
they  should,  I  think,  be  left,  as  was  necessary  in  the  patient  from  whom 
Fig.  793  was  taken,  where  the  size  of  the  tumour  and  its  connexions  precluded 
the  possibility  of  operation.  Their  removal  cannot,  indeed,  at  any  stage,  be 
undertaken  without  much  danger.  In  dissections  requisite  for  the  extirpation 
of  such  masses,  as  in  Fig.  792, 1  have  had  to  expose  the  axillary  and  sub- 
scapular vessels  and  their  accompanying  nerves.  The  growth  being  usually 
somewhat  widely  disseminated,  it  is  difficult  to  be  certain  that  the  whole  ia 
fairly  extirpated  :  hence,  recurrence  is  likely  speedily  to  take  place. 
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CHAPTER    LX 


HERNIA. 

Ix  no  department  of  Surgery  has  there  been  a  ^i^reater  advance  dorin^ 
recent  years  thaa  in  the  Operative  Treatment  of  Biseaaea  of  tlie 
Abdominal  and  Pelvic  Viscera.  A.  wound  of  the  peritonenm,  whethtr 
accidental  or  iateiitional,  was  once  regarded  jxs  being  inevitably  accompanied 
by  grave  danger  to  life.  The  perfection  of  the  operation  of  ovariotomy,  witi 
which  the  name  of  Spencer  Wells  must  ever  be  inseparably  associated,  led  to  a 
more  thorongh  nod  ers  tan  ding  of  the  causes  of  deaths  and  established  thi* 
principles  which  alone  can  truide  us  to  success  in  operative  procedures  affect- 
ing the  j>eritoneal  cavity.  The  systematic  use  of  antiseptics  further  pot  it 
our  command  the  l>e8t  means  of  preventing  the  most  common  and  most  fatal 
complications  of  peritoneal  wounds,  ao  that  at  the  present  time  operations  oo 
the  abdominal  viscera  are  undertaken  with  little  more  hei^itation,  and  are 
attended  with  as  good  refiults,  as  those  of  equal  magnitude  in  any  other  part  of 
the  body.  Defore  proceeding  to  the  description  of  the  sarirical  diseasee  of  Ibf 
abdomen  and  their  treatment,  it  will  be  well  to  consider  briefly  the  special 
dangers  common  to  all  abdominai  operations,  and  the  principles  which  guide 
Qfl  in  avoiding  them. 

Operations  on  the  abdominal  cavity,  with  wound  of  the  peritoneum,  i»hoti]d 
they  prove  fatal,  usually  do  so  from  one  of  three  causes — septic  peritonitis  and 
aepticiemia,  shock,  or  htemorrliage. 

Septic  or  Biffaae  Peritonitie  and  Septioamia.— These  conditlooi  CR 
so  closely  associated  that  it  is  most  convenient  to  consider  them  tog^her. 
Until  recently  the  peritoneum  was  believed  to  possess  some  peculiar  tcadoici 
to  infiammation  which  rendered  a  wound  of  it  specially  dan^^erous  ;  the  inftuQ* 
mation  spreading,  as  was  said,  by  continuity  of  tissue.  There  is  nothing  lo 
justify  such  an  assumption.  The  peritoneum  becomes  InBamed  under  the  laiiM 
conditions  as  other  tissues,  the  process  is  the  same,  and^  as  in  other  puii^  il 
is  limited  to  the  area  upon  which  the  cause  is  acting.  In  the  prt.'venLion  of 
peritonitis  it  is  necessary,  therefore,  to  consider  the  causes  to  which  it  is  diit« 
with  the  view  of  excluding  them,  if  possible. 

Certain  causes  of  inHammation,  as  pointed  out  in  the  chapter  on  tlie 
Process  of  Inflammation  (Vol.  I.)  are,  from  their  nature,  limited  in  adieo. 
To  these  belong  mechanical  injuries,  heat  and  cold,  and  the  action  of  tliov 
chemical  suhsiances  which  cannot  increase  in  quantity  in  the  living  body, 
such  m  mineral  acids^  saline  caustics^  and  the  like.  A  wound  of  the  peri* 
toneum,  therefore,  gives  rise  to  inflammation  limited  to  the  area  injumi,  and 
nnless  some  other  cause  be  introduced  it  has  no  tendency  to  sprMd  (bftber. 
In  inflammation  of  the  perit4>ueum,  as  in  all  other  membranee  lining 
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the  inflammatory  pnxiuctB  find  their  waj  readily  to  the  surface.  If  the 
process  be  of  sufficient  intensity  an  abundant  coa*julable  exudation  takes  place  j 
the  fibrin  entaoglin^  white  corpuscles  forms  a  layer  of  '*  lymph  '*  on  the 
inflamed  surface,  and  the  serum  drains  away  into  the  peritoneal  cavity.  The 
peritoneum  from  its  intimate  coonexioD  with  the  lymphatic  system  is 
possessed  of  the  power  of  absorption  in  the  highest  degree.  The  serum 
pcmred  out  at  tho  seat  of  inflammation  is  therefore  absorbed  with  ^^reat 
mpidity  by  the  healthy  part  of  the  raerabniTie,  and  unless  the  quantity  be 
verj'  considenibte  the  cavity  is  kept  dry.  The  experiments  by  which  this 
extraordrnar)^  absorbing  power  of  the  i^eritoneum  has  been  demonstrated  have 
already  been  alluded  to  (Voh  L,  p.  800).  The  I'oagnlable  exudation  which 
covers  the  inflamed  surface  glues  it  to  any  contiguous  layer  of  peritoneum, 
and  adhesions  are  thus  formed  which  subsequently  become  vascularized  and 
undergo  development  into  connective  tissue  by  processes  identical  to  those 
ocH?urring  in  the  formation  of  fibrous  tissue  in  the  union  of  a  wound.  It  is 
by  this  process  that  adheeions  fi>rm  between  inflamed  coils  of  intestine,  and 
thiit  ligatures,  sutures,  and  other  simple  foreign  bodies  become  buried  and 
cncapsnted.  It  forms  an  essential  [larfc  of  the  union  of  all  wounds  of  the 
peritoneum,  and  is  ofteo  the  means  of  saving  the  patient's  life  by  preventing 
perforation  of  the  hollow  viscera,  or  the  rupture  of  collections  of  pus  into  the 
cavity  of  the  abdomen.  It  is  the  object  of  the  Surgeon  to  exclude  all  those 
soorccs  of  irritation  which  can  convert  this  simple  localised  inflammation  into 
a  difi'use  or  spreading  process. 

The  causes  of  spreading  inflammations,  as  already  pointed  out  (Vol  I*, 
p.  17*1).  are  t'he  chemical  products  of  fermentative  processes  taking  place 
io  the  normal  fluids  of  the  body^  or  in  inflammatory  exudations  or  other 
collections  of  fluid.  For  the  develo])ment  of  septic  prrKjesses  in  the  peritoneum 
two  conditions  are  necessary  :  tirst,  the  prcscn<*e  of  the  puti-escible  matter,  and 
>ndly,  the  contact  with  it  of  organisms  cnpabk*  of  setting  up  fermentative 
or  putrefactive  changes,  llic  putreecible  matter  is  fiiniished  by  the  liquid 
part  of  the  inflammatory  exudation,  or  by  extravasated  blood.  The  organisms 
may  reach  it  either  from  the  external  wound,  caiTied  in  by  the  Surgeon's 
haTids,  the  sponges,  the  ligatures,  or  by  the  air :  or  in  those  cases  in  which  the 
ifiU  is  injured,  as  in  strangulat^l  heruifi,  they  may  find  their  way  from  the 
interior  of  the  intestine  through  the  damaged  coats.  When  infection  occurs 
from  without,  the  organism  which  appears  to  be  most  commonly  met  with  is 
tbt  Itreptoooocoa  pyogenes,  although  other  pyogenic  organisms  may  be 
presBDt.  In  cases  in  which  the  j»erir.oneum  is  invadefl  front  the  lx)wel  the 
((fganistn  which  is  almost  invariably  present  m  the  bacterium  coll  commuae^ 
This  rod-8haj>ed  organism  which  was  first  described  by  Kschcrich  in  1885, 
abounds  in  the  intestine,  especially  in  the  colon  and  duodenum.  The 
organism  is  found  in  many  difTerent  varieties,  and  appears  to  vary  much  in 
virulence  ac^jording  to  the  healthy  or  diseased  condition  of  the  bowel  It 
may  reach  the  cavity  of  the  peritoneum  thmugh  a  perforation  of  the  bowel,  or 
through  a  gangrenous  patch,  and  independently  of  these  it  can  pass  through 
the  wall  of  the  bowel  when  the  latter  is  damaged  to  an  extent  sufliciently  to 
impair  its  normal  vitality.  Although  it  is  possible  that  a  simple  cheruical 
irritant  may  cause  peritonitis  it  seems  far  more  probable  that  it  acta  merely  by 
BuiRcieutly  danmging  the  coats  of  the  bowel  to  allow  the  escape  of  micro^ 


organisms  from  its  interior. 
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If  the  amount  of  the  infiammatory  exudation  be  comparatively  small,  it  ii 
so  rapidly  absorbed  by  the  healthy  part  of  the  peritouciim  that  no  decompofti* 
tion  takes  place,  the  first  essential  condition  beitig  absent.  If  the  amount  o( 
exudation  be  in  excels  of  that  which  can  be  at  once  absorbed,  an  accumulstioti 
takes  place»  which,  if  the  cause  of  putrefaction  have  been  admitted  iw  il, 
speedily  decomposes. 

The  irritating  products  of  decomposition  become  widely  difFnsed,  exciting 
inflammation  wherever  they  go,  and  thus  the  whole  peritoneura  become 
affected.  At  the  game  time  there  is  intense  poisoning:  from  the  absorption  of 
the  chemical  products  of  the  process.  In  fact,  io  a  large  proportion  of  ciisai, 
this  is  the  immediate  cause  of  de^th^  and  may  prove  fatal  before  the  local 
fiipros  of  peritonitis  liecome  very  marked.  The  symptoms  are  those  of  acate 
septic  poisonint^,  already  described  (Vol,  1.,  p,  il71). 

It  does  not  always  happen  that  diffuse  peritonitis  occurs  when  the  opening 
in  the  membrane  communicates  with  a  foul  wound.  Thus  congesled 
omentum  in  the  operation  for  strangulated  hernia  was  formerly  lipiturcd  witb 
a  piece  of  whipcord,  the  mass  being  cut  i>ff  and  the  stump  and  ligature  liffl 
lying  in  an  open  wouud  to  which  a  poultice  was  applied.  Under  these  cir- 
cumstances septic  suppuration  necessarily  occurred,  but  diffuse  peritonitis  by 
no  means  always  followed.  In  those  cases  there  was  a  free  exit  for  the 
discharge  from  the  wound  and  the  opening  into  the  peri  too  cat  cavity  t*ecuse 
sealed  by  firm  inflammatory  exudation  in  the  tirst  few  hours  before  decompoii- 
tion  commenced  in  tlie  discharges,  and  thus  the  danger  was  averted.  This  \k 
however,  an  uncertain  barrier^  and  these  exceptional  coses  do  not  justify  as  in 
neglecting  any  precaution  by  which  the  contact  of  septic  pos  wtth  U» 
peritoneum  can  Ije  avoided. 

The  prcveution  of  septic  peritonitis  and  its  crmseijuences  is  carried  out  oti 
two  principles  :  first,  by  the  use  of  antiseptics  in  such  a  way  as  to  exclude  ioy 
living  organisms  from  the  cavity  ;  and  secondly,  by  draining  the  cavity  in  alt 
those  cases  in  which  an  amount  of  exudation  is  expected  beyond  that  wltieh 
will  immediately  be  re-absorbed.  Considerable  difference  of  opinion  exists  m 
to  the  relative  value  of  these  methods,  some  Surgeons  maintaining  that  \t 
antiseptics  are  properly  used  drainage  is  scarcely  ever  required  ;  and  otheri 
that,  if  the  peritoneal  cavity  be  thoroughly  cleansed  before  closing  the  iroinid, 
and  dminage  be  efficiently  employed  if  necessary,  antiseptic  appliaitions  ift 
scarcely  required.  This  is  not  the  place  to  discuss  this  disputed  point.  It 
must,  however,  be  insisted  \x\yon  that  the  thorough  removal  »>f  blo«>d  and  oilMf 
pntrescible  matter  by  sponging  and  irrigation  is  of  primary  importance.  Tin 
great  value  of  antiseptics  in  abdominal  operations  cannot  be  doubted,  bni  Ibt 
introduction  of  powerful  chemical  irritants  into  the  peritoneal  cavity  muH  ht 
avoided.  The  irritation  produced  by  them  necessarily  causes  an  incnaMd 
amount  of  exudation,  and  brings  about  just  the  nmdition  which  it  is  tte 
object  of  the  Burgeon  to  avoid.  Antiseptics  are  of  the  greatest  >-ahie  in  |f»- 
venting  the  introduction  of  septic  matter  during  the  operation^  bat  all  Soidi 
introduced  into  the  abdomen  for  purposes  of  imgation,  should  be  as  little 
irritating  as  possible.  Drainage,  which,  to  say  the  least,  \%  mx  im^DVonitmct. 
can  safely  be  disj>ensed  with  iu  the  majority  of  cases.  The  introdnciioQ  of  i 
drainage  tube  is,  however,  a  wise  precaution  in  any  mm  ^\mto  flirtbr 
effusion  of  blood  or  inflammatory  exudation  is  likely  to  occur  «iki!r  tki 
operation. 
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Parotitis  is  a  somewhat  frequent  sequence  of  operations  on  the  abdominal 
or  pelvic  viscera,  a  fact  for  which  it  is  difficult  to  suggest  any  reasonable 
explanation  (see  p.  606). 

Shock  is  a  common  cause  of  death  in  operations  upon  the  abdominal 
viscera.  It  probably  arises  chiefly  from  the  injury  done  to  the  large  sympa- 
thetic plexuses  in  connexion  with  these  parts,  whilst  the  exposure  of  the 
yiscera  to  cold  and  the  loss  of  blood  doubtless  aggravate  it  in  many  cases. 

It  cannot  be  doubted,  however,  that  in  some  cases  death  is  ascribed  to 
shock  when  in  reality  it  results  from  septic  poisoning,  for  it  has  already  been 
pointed  out  the  post-mortem  evidences  of  peritonitis  are  often  little  marked, 
and  may  be  thought  insufficient  to  have  been  the  cause  of  death. 

Emnorrhage  is  necessarily  a  source  of  danger  in  many  cases,  but  it 
presents  nothing  requiring  special  consideration. 

The  following  are  the  general  rules  applicable  to  all  abdominal  operations : — 

1.  The  room  in  which  the  operation  is  to  be  performed  must  not  be  too 
cold,  especially  if  the  abdominal  cavity  is  to  be  widely  opened  and  the  viscera 
exposed.    The  most  favourable  temperature  is  65*  F. 

2.  In  those  cases  in  which  it  is  possible  to  do  so,  the  bowels  should  be 
thoroughly  emptied  by  the  use  of  purgatives  for  several  days  before,  and  an 
enema  on  the  day  of  the  operation. 

3.  In  all  operations  on  the  lower  half  of  the  abdomen  the  bladder  should  be 
emptied  by  a  catheter,  and  the  pubes  shaved. 

4.  The  patient  when  placed  upon  the  table  should  be  warmly  wrapped  up, 
lest  the  shock  be  increased  by  chilling  the  body.  The  limbs  and  chest  should 
be  completely  covered  with  sheets  of  cotton  wool,  loosely  applied  with 
bandages.  The  area  of  the  operation  should  be  surrounded  by  warm  carbolized 
towels. 

5.  The  instruments  and  sponges,  &c.,  and  the  hands  of  the  Surgeon  and 
his  assistants  must  be  cleaned  and  disinfected  with  carbolic  acid,  as  already 
described  (Vol.  I.  p.  324).  During  the  operation  all  sponges  must  be  squeezed 
as  dry  as  possible,  lest  a  dangerous  amount  of  the  antiseptic  be  introduced 
into  the  peritoneal  cavity.  They  should  be  washed  in  warm  carbolic  lotion  to 
avoid  chilling  the  parts. 

6.  The  sponges  and  forceps  should  be  counted  by  the  Surgeon  before  and 
after  any  operation  in  which  they  are  used  inside  the  abdominal  cavity.  The 
norse  should  be  directed  not  to  tear  up  any  of  the  sponges  during  the 
operation. 

7.  All  haemorrhage  from  the  abdominal  wall  must  be  arrested  before  the 
peritoneum  is  opened. 

8.  If  during  the  operation  the  intestines  are  exposed,  they  should  be  held 
on  one  side,  and  retained  in  the  alxlominal  cavity  by  a  large  flat  sponge. 
Shonld  they  be  exposed  externally,  as  in  operations  for  hernia,  intussusception, 
&c.,  or  escape  from  the  abdomen,  they  must  be  covered  with  a  sheet  of  gauze 
several  layers  thick,  wrung  out  of  a  warm  1  in  40  solution  of  carbolic  acid. 

9.  When  the  operation  is  completed,  if  the  abdominal  cavity  have  been 
opened  sufficiently  to  admit  the  hand,  it  may  be  cleaned  with  sponges  squeezed 
as  dry  as  possible  and  passed  into  the  most  dependent  parts  of  the  cavity,  one 
after  another,  until  they  return  quite  clean.  If  there  is  blood  or  pus  in  the 
cavity,  or  if  fseces  or  urine  have  been  extravasated,  irrigation  through  a  soft 
india-rubber  tube  is  often  necessary.     A  warm  solution  of  boric  acid  (1  in  50) 
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may  be  need,  but  simple  water  or  0'6  per  cent,  salt  solution  sterilised  by 
iD^  and  then  cooled  to  about  10(^^  F.  is  probably  preferable.  Cleaning  the 
peritoEeuE)  is  a  moet  importanfc  part  of  the  operation,  and  success  in  many 
cases  depends  to  a  great  extent  npon  the  thoroughuess  with  which  it  is  done. 

10,  In  closing  the  wound,  the  deep  stitches,  which  should  be  of  carboliifid 
ailk,  must  include  the  peri t<jiie urn,  so  that  the  serous  surfaces  shall  be  brou^t 
closely  in  contact.  The  importance  of  this  in  securing  primary  union  was 
first  demonstrated  experimentally  by  Spencer  Wells.  Deep  stitches  mtv 
be  passed  through  the  whole  thickness  of  the  abdominal  wall  about  thn«- 
quarters  of  an  inch  from  the  edj^e  of  the  wound  ;  both  euds  of  the  ik^ 
stitches  being  passed  from  within  the  uMomen  to  avoid  any  risk  of  punctnrillg 
the  intestine.  All  the  deep  stitches  mast  be  passed  before  any  are  tighteoed, 
and  care  must  be  taken  while  this  is  being  done  not  accidentally  to  incltidt  a 
knuckle  of  intestine  between  the  edges  of  the  wound  or  under  a  stitcb»  After 
the  wound  has  been  brought  together,  finer  stitches  may  be  put  in  to  bnng 
the  edge  of  the  skin  accurately  in  contact.  Bome  Surgeons  prefer  to  suton^ 
separately  the  peritoneum,  the  muscle*^,  and  the  skin,  Treves  sutures  the 
peritoneum  with  a  continuous  siitch  of  line  silk  and  then  brings  togeLht-r  tb« 
other  layers  with  interrupted  sutures  of  silkworm  gut. 

IL  If  it  Vxf  thought  necessary  to  drain  the  abdomen,  this  is  done  l>y  ii  nr.f^- 
of  iodia-mbber  or  glass  passed  into  the  most  dependeut  part  of  the  cavitr  ami 
brought  out  at  the  lowest  angle  of  the  wound.  The  tube  must  be  at  sadi 
size  that  all  fluid  shall  escape  readily  from  it.  Inefficient  drainaj^e  is 
than  none  at  all. 

12.  The  dressing  should  be  composed  of  some  efficient  antiseptic  msi 
If  the  wound  is  completely  closed,  a  thin  layer  of  dressing  is  sufficient*  If  ii 
be  drained,  a  thicker  mass  most  i)e  applied  to  absorb  the  diachar^  la 
operations  involving  the  anterior  wall  of  the  abdomen,  the  dressing  is 
conveniently  kept  in  place  by  a  broad  band  of  strapping,  which  at  the 
time  supports  the  atdomen. 

13.  After  most  abdominal  operations  the  patient  should  be  kept  wilbool 
food  for  from  twenty-four  to  forty-eight  hours,  or  in  some  cases  even  loQgst 
A  small  t]uantity  of  iced  soda«watcr  or  harley-water  may  be  giTen  lo  illi| 
thirst.  If  the  condition  of  the  patient  makes  it  necessary  to  give  foii^ 
chicken -broth  or  iced  milk  and  stda- water  is  the  best,  given  in  small  qomalititf 
at  intervals  of  about  two  hours,  Small  nutritive  enemata  are  oficn  mML 
In  operations  involving  the  intestine,  opium  is  often  neoeasarj  to  {mfMl 
peristaltic  movement,  but  it  should  be  avoided  as  far  as  possible.  If  Ike 
abdomen  become  distended  with  flatus  small  doses  of  mjeput  and  ])eppensiil 
may  be  given  ;  and  much  relief  can  oftA!n  bi;  affortied  by  passing  a  rfctel  tube, 
and  tlius  allowing  the  gas  to  escape. 

In  all  abdominal  operations  success  wilt  greatly  depend  on  mioote  tttfdtwi 
to  details.  The  operation  must  be  etirefully  considered  and  planned  beto^ 
hand,  and  everything  that  can  possibly  be  required  must  be  at  hand.  At  thM 
end  of  a  severe  operation  in  this  region,  the  patient  is  often  sufltsriiig  gfmtif 
from  shock,  perhaps  hovering  between  life  and  death,  and  a  lilUe 
delay  from  not  having  everything  ready  the  moment  it  is  vmaledt 
unnecessary  exposure  of  the  intestines  for  want  of  a  proper  flat  spoogi  U 
retain  them»  or  a  failure  in  somo  other  minor  detail^  may  just  (urn  tbesorit 
against  him,  ^_ 
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By  Hernia,  in  its  widest  sense,  is  meant  the  displaoement  of  an  organ  from 
the  aivity  in  which  it  is  naturally  contained,  by  being  protruded  tlirougb  an 
abnormal  or  accidental  opening  in  its  walls  ;  when,  however,  it  escapes  through 
one  of  the  natural  outlets  of  the  part,  it  is  not  considered  hernial.  Thus,  the 
protrusion  of  the  brain  through  an  aperture  in  the  cranium,  or  of  the  lung 
through  one  in  the  thoracic  walls,  or  of  a  portion  of  intestine  through  the  abdo- 
minal parietes,  is  termed  a  hernia  of  the  organ  ;  but  the  descent  of  the  bowel 
through  the  anus  does  not  come  under  this  designation.  Here,  however,  we 
have  to  consider  only  the  hernial  protrusions  that  occur  from  the  abdomen* 

A  hernia  may  occur  at  almost  any  jmrt  of  the  abdominal  wall  ;  though  it  is 
far  more  liable  to  do  so  in  some  situations  than  in  others,  being  commonly 
met  with  at  those  points  where  the  muscular  and  tendinous  structurea  are 
weakened  to  allow  the  passage  of  the  spermatic  cord  in  the  male,  and  of  the 
roand  ligament  in  the  female  ;  or  for  the  transmission  of  the  large  vessels  to 
the  lower  extremity.  Hence  the  inguinal  and  crural  canals  are  the  common 
situations  of  this  disease.  It  may,  however,  occur  elsewhere,  as  at  the  umbi li- 
ens, the  thyroid  foramen,  the  sciatic  notch,  in  the  vagina,  the  perlufeum, 
through  the  muscular  portions  of  the  abdominal  wall,  the  diaphragm,  ko, 

Sthuctuue  of  a  Hkhn'ia. — In  whatever  situation  it  occurs,  a  hernia  is 
composed  of  a  Sao  and  its  Con  tents. 

The  Sac  is  the  prolongation  of  that  portion  of  the  peritoneum  which  corre- 
sponds to  the  aperture  through  which  the  hernia  protrudes.  It  is  in  all  caaea 
Gompoeed  of  a  tieck  and  a  hody. 

The  Heck  is  usually  narrowed,  though  in  some  old  hernias  it  becomes 
wide  and  expanded  ;  it  is  commonly  short,  cfmsisting  indeed  of  a  sudden 
oonBtriction  of  the  sac  In  this  situation,  as  happens  in  many  forms  of  femoral 
hernia  ;  but  in  otlier  cases  it  is  elongated  and  narrowed.  The  neck  of  the 
hernial  sac  usually  becomes  greatly  thickened  and  of  an  opMjue  colour,  by  the 
growth  of  fibroid  tissue  in  or  upon  it  from  the  irritation  to  which  it  has  been 
»fttbj«*cted  by  the  pressure  of  the  hernial  tumour  or  the  truss,  by  the  incorpora- 
tion of  the  subserous  areolar  tissue  lying  externally  to  it,  or  by  the  puckering 
together  of  its  folds,  which  have  been  compressed  in  the  aperture. 

The  Body  of  the  sac  is  usually  globular  or  pyriform,  sometimes  elongated 
and  cylindrical ;  it  may  vary  from  the  size  of  a  cherry  to  a  tumour  as  large 
as  the  bead*  When  recent,  it  is  usually  thin  and  transparent,  though  in  ^ome 
cases  it  becomes  greatly  thickened  and  almost  laminated  in  structure  ;  this  is 
especially  the  case  in  old  femoral  hernia.  In  other  instanoes^  however,  it 
baoomes  thinned  and  atrophied  as  the  tumour  expands,  so  that  the  contents 
beoome  visible  throui?h  it.  This  is  e^specially  the  case  in  old  umbiJical  hcrniae, 
in  which  I  have  seen  it  as  thin  ag  the  finest  gold-beater's  skin. 

The  sac,  though  usually  forming  a  perfect  covering  to  the  hernial  contents^ 
ooosvionatly  constitutes  hut  a  partial  investment  to  them,  more  particularly 
in  such  organs  as  the  bladder,  which  are  partially  uncovered  by  peritoneum. 
In  other  instances  it  may  be  ruptured,  or  altogether  wanting.  The  sao  is 
absent  when  the  hernia  occurs  as  the  result  of  a  wound,  injury,  or  abscess  of 
tlie  abdominal  wall.  In  some  instances  the  sao  may  be  absent  in  ciooat  aod  in 
umbilical  herniaa.  More  rarely  a  double  hernial  sac  is  met  with,  one  being 
protruded  into  or  placed  behind  the  other.    There  are  instances  of  three  suicm 
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occomng  together ;  and  Astley  Cooper  relates  a  case  in  which  six  were  met 
with  in  the  same  person. 

The  abdomioal  parietes  outside  the  sac  undergo  important  chants.  The 
aperture  through  which  the  hernia  protrudes  usually  becomes  circular ;  after 
a  time,  indurated  and  rounded  at  the  edjife,  aod  considerably  enlai'ged  ;  when 
situated  in  the  movable  portions  of  the  ablominal  wall^  as  In  the  inguinal 
rej^ion,  it  becomes  disf)laced  in  old  herniiB,  being  dragged  down  by  the  weight 
of  the  protrusion,  usually  towards  the  mesial  line.  The  Bubserous  areolar 
tissne  always  beoomes  greatly  thickt<ned,  often  indurated,  so  as  to  constitate 
ime  of  the  densest  investments  of  the  sac^  and,  in  some  cases  of  old  hernia^ 
clrjsely  to  resemble  omentum.  The  more  superficial  structures,  such  as  the 
infegnmenfc  and  fascia^  are  much  elongated  and  stretched  ;  often  tense,  but  not 
un frequently  hanging  in  folds ;  they  are  usually  thinned,  but,  if  a  truss  have 
been  long  worn,  they  become  thickened  and  condensed  by  the  pressure  of  the  pad. 

Contenti. — The  contents  of  the  sac  vary  greatly  ;  every  viscus  except  the 
pancreas  having  been  found  in  a  hernial  tumour.  Most  frequently  a  portion 
of  the  Small  Intesline^  moR>  particularly  of  the  ileum,  is  protruded,  constituting 
the  form  of  hernia  called  Enterocele*  The  quantity  of  intestine  within  the 
aac  may  vary  from  a  small  section  of  the  calibre  of  the  gut,  the  whole  diameter 
not  being  included,  to  a  coil  several  feet  in  length  with  its  attached  mesentery. 
After  a  portion  of  gut  has  onc5e  descended^  the  protrusion  tends  to  increase, 
until,  as  in  some  large  and  old  herniaj,  the  greater  portion  of  the  intestine  bai 
been  known  to  lie  in  the  sac.  The  Large  Interline  is  less  often  found  in  i 
hernia,  though  the  ccecum  is  not  uncommonly  met  with.  When  intestine  has 
been  long  protrude<l,  it  usually  becomes  thickened,  narrowed^  greyish  on  tho 
surface,  and  more  or  leas  deranged  in  its  functions.  The  cn^rrespondiog 
mesentery  becomes  thickened,  hypertrophied>  and  vascular. 

Omentum  is  often  found  in  hernial  sjics,  together  with  iut^^tine  ;  but  is  not 
unfrequently  met  with  alone,  constituting  Epiplocele.  After  having  been 
protruded  for  some  time  it  becomes  thickened,  brawny,  and  laminated,  kieing 
its  ordinary  texture,  and  becoming  indurated.  Its  veins  usually  assume  a 
somewhat  varicose  condition  ;  and  the  mass  of  omentum  beeomt'S  pyramidal 
in  form,  the  apex  being  upwards  at  the  abdominal  aperture,  and  the  bale 
below^  broad  and  expanded.  In  some  ciises  it  can  be  unfolded  :  in  otbem,  it 
is  matted  together  into  a  solid  mass.  Occaaionally  apertures  form  in  it,  thmngb 
wliich  a  coil  of  iutestine  may  protrude,  thus  becoming  strangutatiHl  within  tha 
sac.  In  other  instances,  cysts  are  met  with  in  it  containing  lluid.  AVheo  both 
intestine  and  omentum  are  present,  the  henna  is  termed  an  Bntero-epiplocalai 
and  in  these  cirouinstanoes  the  omentum  descends  in  front  of  and  oeoaaicmally 
envelope  the  intestine.  Besides  these,  the  ordinary  contenta  of  heruitt,  the 
8U>maoh,  liver,  spleen,  caecum,  sigmoid  flexure  of  the  colon,  bladder^  utoma, 
and  ovaries,  have  all  been  found  in  them.  In  a  case  described  by  Scaxu)0«it» 
the  gravid  uterus  and  ovaries  were  enclosed  in  the  sac  of  an  inguinsl  bemia. 

Adkexians  commonly  furm  within  the  sac  in  old*Btanding  cases.  Tbeae  maj 
take  place  between  the  contained  viscera  merely,  m  between  two  coils  of  int«ttJaev 
or  between  these  and  the  omeutum  ;  or  they  may  form  between  the  wall  of  Hit 
sac  and  its  contents, eithtT  by  broad  bands,  or  else  by  lirid  ■  'm  fmm  out 

side  to  the  other,  and  enckising  a  portion  of  the  viscera,    -  i  caaot 

adhesions  are  soft,  and  may  readily  be  broken  down  ;  but  when  of  langir 
tion,  they  are  often  very  dense^and  are  especiaily  firm  about  the  neck  of  lliei 
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Besides  the  viscera,  the  hernial  sac  always  contains  a  certain  quantity  of 
flufd.  In  most  cases,  this  is  in  but  small  quantity  ;  but  in  some  instances, 
when  the  sac  is  inflamed,  or  the  hernia  strangulated,  a  very  considerable 
amount  is  met  with  ;  I  have  seen  as  much  as  a  pint  escape  from  a  large 
hernia  in  an  old  man*  In  stran^ilated  or  inflamed  hernia,  it  is  generally  of  a 
reddish  colour,  thouj^h  clear  and  transparent. 

Hydrocele  of  the  HemiaJ  Sac. — In  some  inatances  the  fluid  becomes 
collected  in  a  kind  of  cyst  u  ithin  the  sac,  formed  by  the  omentum  contracting 
adhesions  to  its  upper  part  and  leaving  space  below  far  the  fluid  to  collect ; 
this  condition,  represented  in  the  annexed  drawing  (Fig.  7D4),  has  tjeen  called 
Hydroctk  of  the  Hernial  Sac^  and  is  somewhat  rare.  The  fluid  is  often  in 
oouHiclerable  quantity  ;  in  a  mm  which  I  once  tapped,  nearly  three  pints  of 
dark-brown  liquid  bad  accumulated. 

If  we  limit  the  term  Itt/droc^k  of  the  /arnial  mc  to  those  cases  in  which 
there  is  a  slow  and  gradual  accumulation  of  fluid  at  the  bottom  of  an  old 
hernial  sac,  which  has  been  cut  off  from  all  communication  with  the 
peritoneum  by  the  adiiesion  of  intestine  or  omentum 
to  the  upper  part  and  neck,  it  must  be  considered  a 
rare  disease  ;  and  but  few  cases  are  i^corded  by  surgical 
writers.  Curling,  in  his  work  on  the  Teitts^  states 
that  he  had  seen  only  one  ca^e  ;  and  the  only  others 
with  which  I  am  acquainted,  besides  one  that  occurred 
in  my  own  practice,  ai'c  two  related  by  Pott,  two  by 
Pelletan,  one  by  Boyer,  and  one  by  Lawrence.  This 
disease  must  not  be  confounded  with  the  accumulation 
of  fluids  in  whatever  quantity,  in  strangulated  hemiffi, 
or  in  hernial  sacs  that  cctTninunicate  with  the  peritoneal 
cavity.  Its  distiDguishing  feature  ts  the  accumulation 
of  fluid  in  a  part  of  the  sac  that  has  been  cut  off  from 

com mun initio n  with  the  cavity  of  the  peritoneum, 

Ia  Accumulation  of  Ascitic  Fluid  in  ar 
Hernial  Sac  may  occur  when  hernia  is  complicated 
with  ascites.     In  one  aise  of  this  kind  whicfi  occurred 

in  my  practice,  the  hernia,  which  was  femoral,  in  a  woman,  was  very  tightly 
strangulated,  as  large  as  a  shaddock,  very  tense,  with  distinct  flucttiation  ;  the 
skin  covering  it  being  much  stretched,  this  was  peculiarly  evident.  On 
opening  the  siu;,  fluid  flowed  in  a  jet,  as  if  a  hydrocele  ha<l  been  punctui'ed, 
and  ab(jut  four  inches  of  strangulated  gut  were  found  lying  at  the  btJttom  of 
the  sai;.  After  division  of  the  stricture,  serous  fluid  in  large  quantity  continued 
to  drain  from  the  peritoneal  c^ivity  for  several  hours  after  the  o|)eration. 

A  rapid  Accumulation  of  Fluid  in  a  Semial  Sac  which  has  been 
obliterated  at  its  neck  is  ix^casionally  met  with^  chiefly  in  the  femoral 
r^^ginn,  thntigh  occJiKionally  also  in  the  inguinah  A  case  of  this  kind  occurred 
not  long  ago  in  University  College  Hospital,  The  patictit,  a  middle-aged 
woman,  was  suddenly  seized  with  pain  in  the  abdomen*  and  bilious  vomiting. 
On  examining  the  groin  a  tense  ruunded  tumour  was  found  in  the  region  of  a 
femnral  hernia.  It  was  free  from  tenderness  and  fluctuated  mdi^tinetly.  On 
cutting  down  ujMin  it,  it  was  fuuud  to  1h*  an  old  hernial  ^n-  dintended  with 
clear  stTOus  (lurd,  but  without  solid  contents*  While  examining  tlie  ring  the 
adhesions  at  the  neck  of  the  sac  gave  way,  and  the  fluger  slip]:)ed  into  the 
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abdominal  cavity.  The  vomititig  and  pain  prared  to  have  been  nothin;^ 
more  than  an  ordinary  "  bilious  attack,"  and  the  patient  speedily  recovered. 

Loose  Foreign  Bodies  have  occaKionally  been  met  with  inside  hernial 
rocs.  They  are  usually  rounded,  smooth,  and  firm,  vnryingr  in  size  from  a  pea 
to  a  cheBtnut ;  and  ai*e  mostly  single.  On  section,  they  are  found  to  consist 
of  a  fatty  central  nucleus  with  a  laminated  fibrous  envelope,  usually  of  con- 
siderable thickness.  They  are  apparently  composed  of  one  of  the  appendicet 
epiploicae,  which  has  become  detached,  fallen  loose  into  the  peritoneal  cavity, 
and  become  enveloped  in  fibrinous  layers. 

Signs  of  Hemia.-^The  signs  of  hernia,  though  varying  considerably 
aocordiDg  to  the  contents  of  the  sac  and  the  condition  in  which  it  is  placed, 
present  in  all  cases  many  points  in  common.  There  is  an  elongated  or 
rounded  tumour  at  one  of  the  usual  abdominal  apertures,  broader  below  than 
above,  whero  it  is  often  narrowed  into  a  kind  of  nci^k  The  swelliup:  usually 
increases  in  size  when  the  imtient  stands,  holds  his  breath,  coughs,  or  makes 
any  forcible  muscular  exertion.  It  can  be  pushed  Ijack  into  the  abdomen  on 
pressure,  slippin*^  away  soddenly  from  under  the  hand.  As  this  takes  place,  if 
intestine  is  present,  a  characteristic  gnrjo^le  is  heard  and  felt.  It  usually  g^oes 
back  readily  if  the  patient  lie  down,  but  reapjiears  when  he  stands  up.  On 
cou^hin^,  a  strong  and  distinct  impulse  may  hi*  felt  in  it. 

When  the  hernia  is  altogether  Intestinal,  it  is  usually  smooUi^  giir^^lin^ 
when  pressed  upon,  sometimes  tym^mnitic  and  rumbling,  and  resonant  on 
percussion.  It  may  be  returned  into  the  cavity  of  the  abdomen  with  a  diatioet 
slip  and  gurgle ;  it  has  a  well-marked  impulse  on  coughing,  and  is  usual Iv 
accompanied  by  various  dyspeptic  symptoms,  often  with  much  dragging 
uneasiness.  OmentaJ  Hernia  is  usually  soft  and  doughy,  returning  slowly 
on  pressure  into  the  abdomen,  feeling  irregular  on  the  surface,  and  having  an 
ill-defined  outline.  It  occurs  most  frequently  on  the  left  side,  and  is  rare  in 
infants,  in  whom  the  omentum  is  short.  In  Entero-epiplocele  there  is  a 
combination  of  the  two  conditions  and  their  signs  ;  but  these  are  usually  m 
uncertain,  that  few  Surgeons  c^rc  to  predict  before  opening  the  sac  what  the 
probable  nature  of  the  contents  may  be. 

Ciecal  Hernia  usually  occors  on  the  right  side,  but  the  cmcum  has  been 
known  ttj  be  prc.sent  in  a  femoral  or  inguinal  hernia  of  the  left  aide. 
Treves  has  conclusively  shown  that  the  view  which  was  at  one  time  held  tltat 
hernia  of  the  Ciecum  is  usually  devoid  of  a  sacls  not  true,  A  complete  sac  i« 
in  fact  usually  present,  and  this  was  so  in  all  but  two  of  fifteen  cases  coUeded 
by  Treves.  In  the  remaining  two  cases  no  sac  was  present,  and  a  osse  of 
c^cal  hernia  without  a  peritoneal  covering  has  lately  been  recorded  liy 
W.  H.  Bennett.  In  such  cases  the  peritoneum  is  supposed  to  be  st  -  *  >.>« 
the  howei  as  the  latter  descends  into  the  hernia.    When  the  sac  is  i  _.  or 

completely  absent  the  hernia  is  irreducible.  When  the  hernia  is  large,  and 
only  partially  invested  by  serous  membrane,  a  sac  usually  exists  at  its  upper 
aspect,  into  which  a  portion  uf  small  intestine  may  fall,  and  whicli  may  in  fucam 
cases  constitute  a  second  hernia  lying  abjve  or  before  the  ciecal  one.  which 
will  be  found  situated  at  the  posterior  wall  when  this  hernial  pouch  is  ofieocd. 
Strangulated  hernia  of  the  caicum  has  several  times  been  met  with  in  infanta. 

Hernia  of  the  Bladder  or  Cystocele  is  very  rare,  and  is  ujiiually  par- 
tially  or  completely  devoid  of  a  peritoneal  investment.  South  states  that  thiTt 
16  a  preparation  at  8t.  Thomas's  Hospital,  in  which  the  fundus  of  the  bladder. 
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with  ite  peritoneal  coverings  has  passed  into  a  distiuct  Siic.  In  some  instances 
the  cystocele  is  acconipxanied  by  an  enterocele.  This  hernia  is  always  irredu- 
cible* IS  attended  with  a  got>d  deal  of  difficulty  in  urinating,  with  varying 
tensioHi  according  to  the  quantity  of  fluid  contained  ;  by  ^(iueeziug  it,  urine 
may  be  forced  out  tli rough  the  urethra,  and  fluctuation  has  been  felt  in  it. 
Urinary  oalculi  have  been  formed  in  the  tumour,  and  have  been  removed  by 
incision  thi-ough  the  stTotum,  or  have  ulcerated  out 

Causes.— The  causes  of  hernia  are  usually  sufficiently  well  marked.  In  some 
instances  the  disease  is  rom/enii^il^  arising  from  preternatural  patency  of  the 
abdominal  apertures  ;  in  other  cases,  it  occurs  at  a  later  period  of  life,  in  et>ti- 
sequence  of  some  fmrible  ^JfM,  as  litling  a  heavy  weight,  jumping,  coughing, 
straining  at  stool,  or  passing  urine  through  a  tight  stricture,  Such  causes  as 
these  act  especially  in  tall  and  delicate  people,  particularly  in  those  who  have 
a  natoral  disposition  to  weakness  or  bntging  of  the  groins.  The  displacement 
of  tlie  abdominal  viscera  by  a  gravid  uterus  will  also  occasionally  give  rise  to 
the  disease.  Hernia  frequently  results  from  a  combination  of  causes  :  thua, 
if  an  aged  person  of  feeble  build,  or  whose  abdominal  apertm^es  are  patent  in 
(KtDsequence  of  rather  sudden  emaciation,  make  a  violent  effort,  a  hernial  pro- 
trusion 18  very  apt  to  occur. 

The  view  that  elongation  of  the  mesentery  is  an  important  cause  of  heniia 
lias  been  supported  by  many  wTiters,  but  has  been  more  or  less  generally  aban- 
doned. It  must,  however,  be  mentioned  that  a  modification  of  this  theoiy 
has  lately  been  suggested  by  Lock  wood,  who  finds  that  in  some  cases  the 
attachment  of  the  mesentery  is  lower  than  natural,  although  no  elongation  of 
the  mesentery  itself  exists.  LoclnvcMjd  is  of  opinion  that  this  "  prolapse  of  the 
mesentery  "  gives  rise  to  a  flattening  of  the  abdomen  above  the  umbilicus  and 
a  bulging  below  it. 

Amongst  the  most  freqnent  Frediaposmg  Cauflei  of  hernia,  are  sex,  age, 
and  occu]>ation* 

8«3t. — ^len  are  more  liable  to  thi^  disease  than  women,  in  the  proportion 
of  about  4  ur  .j  to  1.  Thus,  according  to  Malgaigne,  in  France,  one  man  in 
thirteen  and  one  woman  in  fifty-two  are  the  subjects  of  hernia.  But,  though 
men  are  more  generally  liable  to  hernia  than  women,  they  are  less  so  to  certain 
forms  tjf  the  disease^  cspei^ially  to  the  femoral  and  umbilicah  It  is  to  the 
inguinal  that  they  are  particularly  subject.  According  to  Lawrence,  out  of 
83,584  j)atient8  who  applied  to  th©  City  of  London  Truss  Society,  67,798  werq 
males  and  L%78<>  feraalea  Of  4.1,214  applicanta  at  the  same  inatitntiou  during 
the  eight  years  J>:*(;n-imi7,  3ti,l<5l  were  males  and  7,o:jH  females.  Of  these, 
34,78H  malus,  and  iHjih'i  females  had  inguinal  hernia  ;  U37*S  males, and  5,1)08 
females  hud  femom)  hernia, 

▲g«  exercises  a  very  material  infiucnoe  upon  the  frequency  of  hernia.  Mal- 
gaigne, who  carefully  investigated  this  subject,  found  that  in  infancy  the 
diaeaae  is  sufficiently  common,  owing  to  the  prevalence  of  congenital  inguinal 
mud  QUihilicul  herui»e  at  this  period  of  life  ;  and  that,  in  the  tin^t  yt^ar  after 
birth,  hernia  occurs  in  the  proportion  of  1  in  every  21  children.  It  then  goes 
on  docreti^ing  in  frequency,  there  being  1  in  21*  at  the  second  year  ;  i  in  *M 
at  the  third  year  ;  until,  at  the  thirteenth  year,  it  has  fallen  t^>  1  in  77. 
Shortly  after  this,  its  fR^quency  begins  to  rise  again,  and  then  goes  on  pro- 
gre«itively  increjyiing  until  the  clnsc  of  life  r  thus,  at  Hie  2lHt  year,  tlitre  is  I 
in  32  :  at  the  2Hth  vear,  1  in  21  ;  at  the  3:»th,  1  in  17  Tat  the  40th,  1 


826 


in  9 


JIERKIA, 


at  50,  1  in  6  ;  from  60  to  70,  1  in  4  ;  aod  from  70  to  7a,  1  in  $•  In 
women,  according  to  Jlalgai^e,  liernia  most  frequently  occurs  from  the  20th 
to  the  50th  jears.  Malgaigne'e  figures  give  the  ages  of  the  put  ten  U  when 
thcj  came  under  bis  observation.  Kingdon  has  investigated  the  question  ol 
the  ages  at  which  the  hernia  commenced.  He  states  that  out  of  9,2S>G  caan* 
5,651*,  or  (i(y%  per  cent.,  had  commencjed  before  35,  and  3,6:37,  or  39^2  per 
cent.,  after  thai  age*  The  tendency  to  hernia  is  often  herfidUart/,  and  ood* 
genital  hernia  is  common  in  the  children  of  hernial  parents.  Some  raoeiof 
Jiien  are  less  suhject  to  hernia  than  others.  Thus,  except  the  ventml  form,  it 
is  less  frequent  in  the  negro  than  in  the  white  man. 

Occupation.— Those  occupations  in  which  the  individual  is  exposed  to 
violent  mnscalar  effbrte,  more  particularly  of  an  intermitting  character,  pre- 
dispose to  the  occurrence  of  hernia  ;  and  in  these  employments  the  tendency 
to  the  disease  is  ollen  increased  by  the  injurious  habit  of  wearing  tight  girths 
or  belts  round  the  waist,  which,  by  constricting  the  abdomen,  throw  the  whole 
pressure  of  the  abdominal  contents  upc>n  the  inguinal  regions.  Heruia  is  aUu 
common  in  men  such  as  railway  drivere,  cavalry  soldiers,  and  artillery-mea, 
exposed  to  much  jolting  in  the  upright  or  nearly  upright  position. 

Oilier  Causes. — It  is  probable  also  that  hernia  is  predisposed  to  by  the 
height  of  the  seats  of  water-closets  in  common  use.  In  the  natural  position 
ttfisumed  by  man  in  defsecation  the  femoral  and  inguinal  rings  and  the  lower 
part  of  the  abdomen  are  supported  by  the  ^exed  thiglis,  whereai*  on  the 
orditiary  water-closet  seat  the  thighs  are  not  fiexed  much  beyond  a  right  angle, 
and  the  niipport  is  consequeutly  much  leiis  perfect.  The  fi^eqnency  with  which 
hernia  appears  for  the  first  time  or  becomes  stmngulated  during  d«*faH:ation 
would  lend  some  support  to  this  view.  Habitual  constipation  is  a  pn.*dis[)o«ing 
cause  in  many  cases.  Rapid  emaciation  from  any  cause  is  not  un&eqoeiUly 
followed  by  a  hernial  protrusion. 

Conditions  presented  by  Ht-iiLViA, — ^The  conditions  in  which  a  hernia 
may  be  found  are  very  various,  and  entail  corresponding  differen<*es  in  the 
result  and  treatment  of  the  affection.  When  first  formed,  most  hemtie  mty 
be  said  to  be  Imomplete^  being  for  a  time  retained  within  the  orifice  of  tlio 
canal  through  which  they  eventually  prutnide.  When  they  have  passed  alto- 
gether beyond  the  abdominal  walls,  they  are  said  to  be  Comphh  ;  and  thia  i§ 
the  condition  in  which  they  are  usually  presented  to  the  StirgL*un.  A  Iti^nuH 
may  also  be  Reducible^  Jtrethmhle,  or  Sirawjulated. 
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A  hernia  is  commonly  ut  first  Reducible ;  that  is  to  say,  it  mmy  readily  be 
pushed  back  into  the  cavity  of  the  abdomen,  pmtruding  again  when  the 
patient  stands  up,  holds  his  breath,  or  makes  any  exertion,  and  li  .  dis* 

tinct  and  forcible  impulse  on  coughing.     Though  the  contentj*,  in  vijci* 

are  reducible,  the  sac  is  not ;  it  almost  immediHtely  contnicU  ndlifsioim  tci  I 
the  areolar  tissue,  by  which  it  U  firmly  fixed  in  its  new  situation  %  thon^J 
in  some  cases,  as  will  l)e  seen  hereafter,  it  may  be  pushed  back. 

The  question  as  to  whether  a  hernia  is  of  r<M:ent  origin  or  of  old  at 
sometimes  present*  itself  in  medico-legal  practice.     In  determinin*?  thii  I 
following  points  deserve  attention  : — 1.  A  recent  hernia  resiii  '^T 

is  attended  with  pain — usually  severe — from  laceration  of  tin  t.he 
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abdominal  wall.  2»  "Wlien  direct  inguinal  or  femoralj  it  may  be  small,  but 
when  oblique  inguinal  or  yentral,  it  is  often  large  and  rounded,  the  apeiture 
through  which  it  protrudes  being  irregular  and  wide.  3.  The  margins  of  the 
aperture  in  an  old  hernia  are  more  rounded  than  in  one  of  recent  formation. 
4,  Recent  hemi®  are  more  often  intestinal,  not  omental  5.  They  are  readily 
reducible  ;  whilst  old  hemite  are  frequently  irreducible  in  whole  or  in  part,  and 
omental  G.  After  reduction  the  sac  of  a  recent  hernia  when  roUetl  Ijctween 
the  fingers  will  feel  thinner  and  softer  than  that  of  an  old  one.  7.  Strangu- 
lation may  occur  at  the  moment  of  protrusion  (»f  a  hernia.  Hence,  although 
more  frequent  in  old  than  in  recent  heruias,  its  existence  does  not  pn:»ve  the 
hernia  ttj  be  old,  K.  Iq  old  bernite,  if  the  patient  has  worn  a  truss,  there  will 
usually  be  sig-ns  of  })ressure,  or  of  chafing  of  the  skin. 

Application  of  Trass,— In  the  Treatment  of  a  reducible  hernia,  the  object 
is  to  retain  the  protrusion  within  the  cavity  of  the  abdomen.  In  order  to  do 
this,  the  patient  must  Ije  pro%'ided  with  a  truss,  adapted  to  the  particular 
nature  of  the  hernia.  In  umbilical  and  ventral  ruptures,  an  elastic  belt  and 
pad  may  most  conveniently  be  used*  In  selecting  the  truss,  care  should  be 
taken  that  the  spring  be  of  proper  strength,  adapted  to  the  size  and  power  of 
the  individual  ;  and  that  it  be  properly  shaped,  so  that  it  does  not  toocJi  any 
pert  of  the  abdominal  wall,  but  merely  bears  upon  the  points  of  pressure  and 
counter-pressure.  The  pad  should  be  convejc,  firmly  stuffed,  and  of  sufficient 
sise  to  press,  not  only  upon  the  external  aperture*  but  upon  the  wliole  length  of 
the  canal.  Before  applying  the  truss,  the  hernia  must  be  reduced,  by  placing 
the  patient  in  the  recuml>ent  position,  relaxing  the  muscles  by  bending  the  thigh 
upon  the  alMlomeu^and  pressing  the  tumour  back  in  the  proper  direction  ;  the 
tru8s  sbouhl  then  be  put  on,  and  worn  during  the  whole  of  the  day  ;  indeed, 
the  patient  shutild  never  be  allowed  to  stand  without  wearing  it.  At  nii^^ht,  it 
V  mny  either  be  left  ofl'  altogether,  or  a  lighter  one  applied.  The  patient  should 
be  provided  with  a  ** bathing"  truss,  that  is,  a  truss  covered  with  india-rubber, 

■  80  as  to  resist  the  action  of  the  water.  It  is  well  that  the  ordinary  truss  be 
I  covered  with  linen,  80  that  the  leather  may  be  kept  clean,  and  unstained  by 
I  perspiration  and  the  spring  free  from  rust.  In  some  caaea*  the  skin  becomes 
I  irritated  by  the  pressure  uf  the  pad  ;  in  these  circumstances,  an  elastic  air- 
^Ugriiion  may  tie  used,  or  the  {larts  subjected  to  pressure  may  be  well  washed 
^  With  spirit  lotion  and  a  dusting  powder  use<i.    The  truss  may  be  known  to  fit 

by  testing  it  in  the  ft^Uowing  way  :  The  patient  should  be  made  to  sit  down 
on  the  edge  of  a  chair,  and  then,  extending  his  legs,  opening  them  widely,  and 
bending  the  body  ftirwanls,  cough  several  times.     If  the  hernia  do  not  now 

■  slip  down  behind  the  pad,  we  may  be  sure  that  the  truss  is  efficient,  and  will 
H  ket^p  the  rupture  up  in  all  ordinary  circurost»iuces, 

H  It  is  tlio  Hurgeon's  duty  to  tell  the  instrument-maker  what  form  of  truss 
^uLrequiredf  and  to  see  that  the  instrument  fulfils  its  object.  It  h  always 
^Hnter  for  the  instrunient*maker  to  see  the  patient  and  measure  him  fur  the 
H  trufiK,  but  in  country  practice  this  is  often  niipo»^iblo,  and  the  Surgeon  must 

■  then  meiwnre  the  jwitieut  himself  and  order  tl»e  require*!  instrument.     The 

■  moat  iraix>rtant  measurement  is  the  circumference  of  the  pelvic  taken  midway 
I  lietween  the  crest  of  the  ilium  and  the  trochanter  major.  Most  inetnunent' 
I  makin*  say  that  this  is  all  they  require  ;  but  to  ensure  accuracy,  it  is  lx:tter  t<» 
^npld  also  the  exact  measurement  in  the  line  in  which  the  truss  will  lie,  com- 
^E&nij^Qg  at  the  centre  of   the  ring,  and  passing  round  the  pelvis  midway 
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between  the  crest  of  the  ilium  and  the  trochanter*  and  termmating  at  the 
again.  The  8Lirgei>n  m^ist  also  inform  the  instrument-maker  of  the  nature  of 
the  hernia^  the  side  on  which  it  ia  situated,  the  size  of  the  ring,  the  age,  »ex, 
and  phyBica]  power  of  the  patient.  It  must  also  be  stated  if  his  occupation  it 
auch  as  to  necessitate  a  spring  of  more  than  ordinary  strength. 

Radical  Cure  of  Herkia, — Various  means  have  been  devised  in  order  to 
effect  the  radi€al  cure  of  a  reducible  hi^rnia.  The  only  plan  that  ia  perfectly 
free  from  danger  is  the  compression  of  a  well-made  truss*  In  this  way,  not 
unfrequently,  the  herniae  of  infants  become  radically  cured  ;  the  same  reflnlt* 
however,  seldom  occur«  at  a  more  advanced  period  of  life.  In  order  that 
compression  in  this  way  may  succeed,  it  ia  necessary  that  it  should  be  applied 
Vioi  only  to  the  external  aperture  thmugh  which  the  rupture  escapes,  bat  to 
the  whole  of  the  canaL  It  mnst  also  be  continued  for  a  very  considerable  time, 
at  least  a  year  or  two  ;  and  care  should  be  taken  that  during  the  treatment  the 
rupture  is  not  allowed  to  descend.  Every  time  it  eoraes  down,  any  good  that 
may  have  been  derived  is  necessarily  done  away  with,  and  the  treatment  has 
to  begin,  as  it  were,  anew.  Radical  cure  of  a  hernia  by  truas-presanre  can  ht 
effected  only  in  those  ea^s  in  which  the  abdominal  aperture  has  been  left 
congenitally  weak  or  open.  Hence  it  can  be  hoped  for  only  in  children  and 
very  young  adults,  and  only  in  those  two  congenital  forms  of  hernia — tbe 
umbilical  and  the  inguinal.  The  continued  pressure  of  the  truss  in  these 
cases  seems  to  determine  the  adhesive  proiMiSsefi  necessary  for  the  closure  of  the 
aperture.  After  the  cure  is  8upp<:»sed  to  have  been  effected  in  this  way,  the 
trass  must  be  worn  for  a  very  considerable  length  of  time,  lest  by  any  rioleot 
movement  the  rupture  be  forced  down  again. 

Of  the  various  Oparations  whicli  have  been  devised  for  the  radical  cure  of 
hernia,  the  only  one  which  is  practised  at  the  present  day  is  the  open  method. 
This  consists  in  exjwsing  the  sac  by  an  incision,  ligaturing  the  neck^  and  in 
many  cases  removing  the  body,  of  the  sac,  and  finally  closing  the  apettnre 
through  which  the  hernia  has  eseaj:)ed  with  sutures.  This  methr^  ii  wit 
ancient,  and  was  frequeutly  applied  to  inguinal  hemiee  in  the  middle  agv 
either  by  surgeons  or  by  travelling  quacks.  It  fell  into  disrepute,  however, 
owing  to  the  mortality  tltat  attended  it  nntil  the  introduction  of  the  antiseptic 
method  of  treating  wounds  robbed  it  of  the  greater  part  of  its  dangers.  In 
1871  Lister  reported  two  eases  in  which  he  had  cut  down  upon  a  hernial  sac 
and  closed  the  opening  with  cat-gut  sutures,  but  this  method  of  operating  wis 
fooiid  to  l>e  uucertaiu  in  its  results.  Since  then  Annandale,  Banks^  Oserny, 
Macewen,  Bait,  and  many  others  have  introduced  modifications  and  improTv* 
ments  which  have  i-endercd  the  operation  both  safe  and  effectual. 

Of  the  methods  which  have  been  entirely  abandoned  may  be  mentiotied : — 
I.  That  which  aims  at  obliterating  the  neck  of  the  sac  by  the  tntTodnctioii 
of  caustics,  by  scarification,  l>y  puncture,  or  by  injection  of  iodine  ;  t,  Pltiggtnit 
the  hernial  ai^NL^rture  by  the  invagination  of  the  sac  and  the  subcutaneooa  tteiM 
into  it ;  and  :i.  The  subcutaneous  introduction  of  wire,  silk,  or  other  liga^ 
tures  to  invaginate  the  sac  and  subcutaneous  areolar  tiasne  and  to  clots  tht 
ring.  The  ineffectual  and  dangerous  character  of  the  first  of  thcMc  mediadi 
is  obvious,  whilst  the  only  advantage  which  the  others  at  one  time 
was  that  they  did  not  involve  the  dangers  of  an  opeu  wound. 

Failure  must  oecasionariy  occur  after  ojierations  undertaken  for  tbs  ndtcd 
yytfe  of  hernia,  as  to  accomplish  thia  it  would  be  necessary  in  some  oasss  to 
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effect  changes  in  the  shape  and  connexions  of  the  abdominal  contents,  to  alter 
the  size  of  the  cavity  and  to  modify  in  varione  vrays  many  conditions  indepen- 
dent of  those  immediately  connected  with  the  hernial  protrnsion. 

In  young  children  the  operation  is  comparatively  nu-ely  required^  for  during 
the  first  few  years  of  life  hernial  show  a  great  tendency  to  undergo  spontaneous 
cure.  In  aged  persons  also  the  operation  is  rarely  justifiable  for  reducible 
hernia. 

In  healthy  adults  the  operation  may  be  undertaken  when  the  hernia  prevents 
admission  to  one  of  the  public  services,  when  it  cannot  be  kept  back  by 
a  truss,  and  when  the  patient's  occupation  renders  the  use  of  a  truss  especially 
incoavenieut.  In  any  favourable  case  the  Surgeon  is  ju&tified  in  iindertaldDg 
the  operation  at  the  patient's  request,  after  explaining  that  it  necessarily 
involves  a  small  amount  of  risk. 

Radical  cure  is  no  longer  confined  to  inguinal  herni®,  and  consequently  the 
details  of  the  operation  will  most  conveniently  be  considered  with  the  special 
hemite, 
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[RRBDrcrBLB  Hkrkl«  are  usually  of  old  date*  and  oilen  of  large  size. 
They  generally  contain  a  considerable  quantity  of  thickened  omentum,  as  well 
as  intestine  and  me^sentery.  In  many  ijistances,  a  rupture  of  this  kind  is 
partly  reducible,  the  greater  portion  remaining  unreduced.  It  is  usually  the 
gat  which  slips  up,  and  the  omentum  that  cannot  be  returned. 

CJauaas  of  Irreducibility. — The  ira^docibility  of  a  ruptui-e  may  be 
dependent  either  on  its  ahape,  on  the  existence  of  adhemms^  or  on  Its 
very  nature.  If  the  sac  l>ecome  the  seat  of  an  hour-glass  contraction^  or  its 
jjgok  become  elongated  and  narrowed,  the  hernial  contents  may  continue 
mnently  protruding.  Bo  also*  tlie  expanded  condition  of  the  lower  part 
of  the  omentum,  ajid  the  narrowing  of  its  neck,  may  prevent  a  return  of  the 
rupture.  The  existence  of  adhesions,  either  between  the  sac  and  its  contents, 
or  lietween  protruded  intestine  and  omentum,  will  commonly  render  a  hernia 
iiredacible ;  and  most  frequently  these  are  associated  with  changes  in  the 
shape  of  the  sac  or  of  the  omentum.  When  a  hernia  is  devoid  of  a  perfect  sac 
it  is  necessarily,  in  part  at  least,  irreducible,  for  the  portion  of  the  protruded 
vist'oa  which  is  exposed  contracts  adhesions  with  the  surrounding  tisanes.  In 
this  way  hernia  of  the  bladder,  and  rarely  hernia  of  the  caecum,  is  irre<lucible, 
111  ioroe  cases  of  hernia  of  tlie  lurge  intestine, such  as  the  sigmoid  flexure,  the 
mesocolon  is  continuous  with  the  [)eritoneum  forming  the  sac  and  may  thus 
prevent  c^:*mplete  rt'duction  of  the  gut, 

gymptonui. — An  irreducible  hernia  is  usually  a  source  of  great  incon- 
venience ;  it  has  a  Undency  to  increase  if  left  to  itself,  until  at  last  it  may 
contain,  as  in  some  extreme  cases  it  has  been  found  to  do,  the  greater  portion 
of  the  alidomiual  viscera,  forming  an  enormous  tumour,  inconvenient  by  its 
size  ami  weight,  in  which  the  penis  and  Hcrotuai  are  buried.  Even  when  the 
irreducible  hernia  is  of  small  size,  it  gives  rm  to  a  sensation  uf  weakness  in 
the  part,  with  dra^^ging  pains,  and  is  very  frequently  accompanied  by  colicky 
sensations  and  dysf»eptic  derangement*?,  Moi*eover  the  patient,  in  these 
circumstances,  is  in  a  state  of  considerable  danger  lest  the  rupture  lieeome 
strangulated  by  violent  efTorts,  or  injured  by  blows* 
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Treatment*^For  the  above  reasons  it  is  necessary  not  only  to  protect 
a  roptare  of  tliis*  kind  from  external  violence,  bat  to  endeavour  to  prevent  its 
increase  in  size.  This  may  best  be  done  by  letting  the  patient  wear  a  truss 
with  a  large  concave  pad,  which  supports  and  protects  the  hernia  ;  provided  it 
btf  not  of  too  great  a  size  for  the  application  of  stuch  an  instrument.  If  ita 
magiHtude  be  very  considerable,  it  must  be  supported  by  means  of  a  suspensory 
bandage-  Bransby  Cooper  recommended  that  an  attempt  ehoald  be  made  to 
convert  the  irreducible  into  a  reducible  hernia,  by  keeping  the  patient  in  bed 
for  several  weeks,  on  low  diet,  with  the  continued  application  of  ice  to  the 
tumour.  If  it  contains  much  omentum,  and  the  patient  be  fat,  the  diet  may 
be  regulated  accordingly.  All  food  containing  starch  or  sugar,  except  a  small 
quantity  of  bread,  and  all  alcohoHc  drinks  must  be  forbidden.  The  patient 
must  be  fed  on  a  small  quantity  of  lean  meat  and  green  vegetables*  At  the 
same  time  a  dose  of  bkte  pill  and  a  stihne  purgative  must  be  given  occasionally. 
The  scrotuRK  if  the  hernia  be  inguinal,  m«^  be  raised  on  a  pillow,  and  the 
foot  of  the  bed  may  also  be  elevated,  Taxia  may  be  attemptt^d  daily.  By 
this  plan  I  have  seen  very  large  irreducible  hemiae  returned  in  a  few  weeks. 
If  the  patient  be  young  and  otherwise  healthy,  the  question  of  performing 
the  operation  for  radical  cure  by  opening  the  hernia,  dissecting  tbroajH^ 
the  adhesions,  removing  the  sac  and  sewing  up  the  rin^;,  may  be  considered. 
Such  an  operation,  however,  shonld  not  be  rashly  uodtifaktn  if  flie  ht-min  li** 
large  and  the  patient  fat. 

Inflamed  Irreducible  Hernia, — The  occnnxiKv  of  iniiuiuiuatiMi: 
jn*edncihle  liernia  is  a  serious  complication,  and  one  that  simulates  str,^  _ 
tion  very  closely.  When  this  complication  occurs,  the  part  becoini^  ^wolien^ 
hot,  tender,  and  painful ;  there  is  not  much  tension  in  the  tumour,  which  ii 
seldom  increased  beyond  its  usnal  magnitude  ;  there  is  a  good  deal  of  pyrexia, 
and  symptoms  of  peritonitis  spreading  from  the  vicinity  of  the  inflamed 
rupture  set  in.  In  some  cases  there  is  vomiting  ;  but  it  is  not  (xinstaat, 
and  never  fseculent,  occurring  generally  early  in  the  disease,  and  consist  tog 
principally  of  the  contents  of  the  stomach  ;  being  apparently  an  effort  of 
nature  to  get  rid  of  an  indigestible  meal.  If  there  be  constipation,  afi  iiattiJlj 
happens  in  all  cases  of  peritonitis,  it  is  not  complete,  flatus  occasionally  paenng 
per  amttn,  together  with  a  small  quantity  of  fluid  faeces.  It  is  of  importance 
in  these  cases  to  observe  that  the  inflammation  commences  in  the  body  of  the 
sac,  and  extends  into  those  parts  of  the  abdomen  that  are  contJ^Qona 
its  neck;  the  gastric  and  intestinal  derangements  being  secondary. 

The  Trmhnmi  of  an  inflamed  irreducible  hernia  must  be  directed  to 
peritonitis  which  attends  it  The  application  of  leeches  over  the  sue  and  tto 
neck,  and  the  administration  of  opium  or  hypodermic  injfH'tions  of  morphia  if 
the  vomiting  continues,  followed  by  hot  fomentation,  with  strict  spotni  diet 
and  rest,  will  usually  speedily  subdue  all  signs  of  inflammation. 

Incarcerated  or  OliBtmcted  Hernia. — An  irreducible  hernia  irt^^i- 
rionnlly  l)eof»me8  lilfH-ked,  thus  constituting  the  condition  terme<l  iiuarcrraUd 
or  ohi^trurted  hernia.  This  occurs  principally  in  old  p<.H:jpk\  from  the  accuma* 
lation  of  flatus,  or  of  undigested  mattery  such  as  cherry-stones  or  the  remain! 
of  a  large  meal  of  cabbage  or  spinach,  in  a  coil  of  the  gut.  The  solid  natnri! 
of  the  cMm tents  of  the  large  intestine  rendera  this  part  of  the  bowel  esj>ecially 
liable  to  become  obstructed,  and  for  this  reason  incai^t-eration  chiefly  affects 
large  umbilical  hernia  which  commonly  contain  part  of  the  cototi.     In  iheec 
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cases  there  is  constipation,  with  eructation,  and  perhaps  occasional  vomiting. 
There  may  be  some  degree  of  pain,  or  uneasiness  about  the  tumour  ;  but 
there  is  no  tension  in  it  or  in  its  neck,  and  the  symptoms  altogether  ai*e  of  a 
chronic  or  subacute  character. 

The  Treatment  of  such  a  case  as  this  should  consist  in  the  administration  of 
a  good  purgative  injection  •  the  compound  colocynth  enema  is  the  best,  thrown 
up  as  high  as  possible  by  means  of  a  long  tube.  Ice  may  then  be  applied  to  the 
tumour  for  about  half  an  hour  ;  and  the  taxis,  as  will  afterwards  be  described, 
may  be  used  under  chloroform.  The  ice  may  be  omitted  in  those  cases  in 
which,  on  handling  the  tumour,  gurgling  can  readily  be  felt  ;  but  the  taxis 
should  always  be  used,  as  by  it  the  incarcerated  gut  may  be  partially  emptied 
of  its  contents  ;  or  if  any  additional  protrusion  should  have  slipped  down,  this 
may  be  returned.  After  these  means  have  been  employed,  an  active  purgative, 
such  as  a  full  dose  of  castor  oil  or  a  calomel  and  colocynth  pill  may  be 
administered.  Should  there  be  any  signs  of  inflammation,  purgatives  must  be 
avoided,  and  the  case  treated  as  already  described. 

STRiLNaniiATXD    HXBNIA. 

A  hernia  is  said  to  be  Strangulated  when  a  portion  of  gut  or  omentum 
that  is  protruded  is  so  tightly  constricted  that  it  cannot  be  returned  into  the 
abdomen  ;  having  its  functions  arrested,  and,  if  not  relieved,  speedily  running 
into  gangrene.  This  condition  may  occur  at  all  periods  of  life,  being  met 
with  in  infants  a  few  days  old,  and  in  centenarians.  It  commonly  arises  from 
a  sudden  violent  effort,  by  which  a  fresh  portion  of  intestine  is  forcibly 
protruded  into  a  previously  existing  hernia,  which  it  distends  to  such  a  degree 
as  to  produce  strangulation.  But,  though  old  hemiae  are  more  subject  to  this 
condition  than  recent  ones,  it  may  occur  at  the  very  first  formation  of  a  hernial 
swelling,  the  gut  becoming  strangled  as  it  is  protruded.  There  are  therefore 
two  distinct  kinds  of  strangulation.  One  may  be  said  to  be  passive,  occurring 
chiefly  in  elderly  jxjople,  the  subjects  of  old  and  perhaps  irreducible  herniae ; 
which,  in  consequence  of  some  accidental  circumstance,  become  distended  by 
the  descent  of  a  larger  portion  of  intestine  than  usual,  and  this,  undergoing 
constriction  at  the  neck  of  the  sac,  gradually  becomes  strangulated.  The 
other  kind  is  more  frequent  in  younger  individuals  ;  in  it  the  symptoms  are 
active,  the  bowel  becoming  protruded  in  consequence  of  violent  exertion,  and 
undergoing  rapid  strangulation,  the  tension  of  the  parts  not  having  been 
lessened  by  the  previous  long  existence  of  an  irreducible  hernia. 

Mechanism  of  Strangnlation. — Strangulation  has  been  attributed  either 
to  a  spasmodic  action  of  the  walls  of  the  aperture  through  which  the  hernia 
protrudes,  or  to  chan<,a»s  taking  place  in  the  protruded  parts,  occasioned  by 
their  const rictic^n  by  the  tissues  external  to  them.  Strangulation  cannot,  I 
think,  ever  be  regarded  as  of  spasmodic  character ;  for  the  aperture  in  the 
abdominal  wall,  through  which  the  hernia  escapes,  is  tendinous  or  fibrous, 
and  certainly  not  in  any  way  contractile,  though  the  action  of  the  abdominal 
muscles  may  undoubtedly  increase  the  tension  of  its  sides.  The  continued 
and  permanent  character  of  the  strangulation  also,  when  once  it  has  taken 
place,  would  discountenance  this  opinion  ;  those  forms  of  hernia,  indeed,  as 
the  ventral,  which  occur  in  purely  muscular  structures,  are  very  rarely 
strangulated,  and,  when  they  are,  the  constriction  is  generally  occasioned  by 
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times  the  quautitj  increases  greatly  and  rapidly,  but  more  commonly  the  chief 
alteration  that  takes  place  is  in  its  character.  It  becomes  reddish  or  brown 
in  colour  from  transuded  blood.  Sometimes  even  pure  blood  is  found  in  the 
8ac»  and  I  have  seen  the  protruded  intestine  invested  with  a  layer  of  coag:Qlam. 
If  gangrene  of  the  ^nib  takes  place,  the  fluid  becomes  turbid,  dark,  and  f>ffcii* 
give.  Suppuration  in  the  sac  is  very  rare,  I  have  <*nly  once  met  with  it  in 
a  woman,  32  years  of  age,  three  months  prec^nant,  who  was  suffering  from  an 
acutely  strangulated  femoral  hernia  of  sixty  hours'  duration.  In  that  caae* 
taxis  had  been  fi^eely  used.  Fluctuation  could  Ije  felt  deeply,  there  wit 
diffused  doughy  infiltration  of  the  groin,  and  on  u|K;uing  the  sac  it  was  fr>und 
tilled  with  dark  thick  pus — about  half  an  ounce  ;  at  the  bottom  of  which 
lay  a  small  deeply  congested  but  not  gangrenous  knuckle  of  intestine,  which 
was  replaced  after  the  division  of  a  very  slight  stricture.  The  patient 
recovered. 

The  interesting  fact  has  been  established  by  the  researches  of  NepveQ* 
Clado  and  others  that  the  fluid  in  the  sac  may  contain  micro-organtsniB, 
among  which  is  the  bacterium  ooli  commune  (p.  817),  even  when  the  gut  n 
neither  gangrenous  nor  perforated*  This  fact  may  help  to  explain  some  caifloi 
in  which  peritonitis  fullows  the  reduction  of  the  hernia  by  taiis  or  operation. 

Inflammatian  of  the  Gut  after  relief  of  Strangulatioii  occurs  in  a 
large  pn (portion  of  ciLses.  It  luis  already  been  pointerl  out  iu  the  chapter  OH 
Inflammation  (Vol.  L,  p.  J  75)  that  the  arrest  of  circulation  through  a  pert  of 
the  living  body  pnxiuces  different  effects  according  to  the  length  of  time  thftt 
it  is  kept  up.  If  the  arrest  is  complete  and  of  sufficient  dunition^  gHngreor 
sets  in,  such  blood  as  the  veasels  contain  coagulates,  and  on  relief  of  the 
strangulation  the  blood  is  unable  to  enter  the  dead  tissues.  If  the  arr«8t  of 
the  circulation  has  been  maintained  for  a  length  of  time  sufficient  to  lower  the 
vitality  of  the  part  considerably  but  not  to  kill  it,  <m  the  relief  of  stningiik< 
tion  all  the  phenomena  of  inflammation  manifest  themselves.  The  veaick 
become  engorged  with  blood,  abimdaut  exudation  takes  place  causing  greet 
swelling  by  which  the  feeble  circulation  may  be  again  arrested  and  gaugreiie 
may  set  in.  In  other  casea  the  inflammatiou  may  fall  short  of  this,  but  roey, 
in  the  case  of  the  intestine,  be  sufticient  to  suspend  the  functions  of  the  aflected 
part  so  that  although  the  strangulation  is  relieved,  the  obstruotiari  to  the 
paasage  of  fteces  remains  for  some  days,  or  even  till  death  resulta*  If  the 
arrest  of  circulation  has  been  less  complete  or  of  short4;'r  duration,  the  relief  of 
strangulation  is  followed  by  temporary  hypeni^mia,  which  stton  sabsidee.  li 
is  not  uncommon  in  fatal  cases  to  find  the  coil  of  intestine  free  from  gaogrenr. 
but  swollen,  covered  with  a  thick  layer  of  inflammatory  exudation  fixing  it  Im 
the  neighbouring  coils,  and  evidently  intmpable  of  jierforming  its  ftuietioQt. 
This  inflammation  after  reduction  is  a  fact  of  gn.*ai  importance,  ea  it  iboss 
the  necessity  of  giving  the  gut  rest  as  far  as  possible  aftiT  the  stmngulaljiQB 
has  been  relieved  by  the  avoidance  tif  pm'gativcs  or  irritating  food* 

It  was  formerly  assumed  that  in  all  oases  of  prolonged  stranguljitioii  genefii 
peritonitis  sets  in.  This  assumption  is  not  borne  out  by  the  resulta  of  llit 
ponUmorirm  examination  of  ciises  dying  of  unrelieved  strangulation.  In  tiaeii 
cai^es,  as  a  rule»  local  peritonitis  is  found  at  the  neck  of  the  no*  but  thr 
membrane  generally  is  free  from  any  signs  of  inflammation.  Should  in- 
flammation occur  it  is  always  slight,  and  seems  to  be  sdoondary  to  aooie 
inflammation  of  the  mucous  membrane  of  the  inteiitine  above  tlie  iUioteli, 
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wBfBn^joo  many  cuses  m  the  result  of  the  injudiciotis  adminisfcrafciofi  of 
fuirtfjktives. 

Syaiptoms. — The  signs  and  symptoms  of  strangulation  are  of  two  kind«: 
L  Local  ;  and  2.  GeneraL 

l.  ]Loeal  Signa,— The  tumour,  if  the  hernia  be  an  old  one,  will  be  found 
to  be  incrcri^cd  in  size  :  or  it  may  have  appeared  for  the  first  time.  At  the 
moment  of  strangulation  it  will  generally  be  found  to  be  bard,  tense,  and 
rounded,  more  particularly  if  it  be  an  entenx^ele.  When,  however,  the  hernia 
18  in  a  rrreat  measure  omental,  it  is  not  unfretjuently  soft  and  doughy,  though 
strangulatBd.  Afber  strangulation  has  occurred  no  fresh  protrusion  can  take 
place  below  the  stricture  ;  but  the  tumour  may  be  greatly  augmented  in 
bulk  after  the  atrangulation  has  existed  for  some  hours,  by  the  effusion  of 
serum  into  the  sac  If  the  hernia  have  previously  been  i-edocible,  it  can  no 
longer  be  put  back  ;  there  is  no  impulse  in  it  nor  increase  in  its  size  on 
coughing,  the  stricture  preventing  the  transmission  of  the  shock  to  the  contents 
of  the  tumour  ;  and  in  this  way,  as  pointed  out  by  Luke,  the  situation  of  the 
constriction  may  sometimes  W  ascertained  by  observing  at  what  point  the 
impulse  cease??.     In  most  cases  there  is  considerable  l<:H3al  tenderness. 

•i.  Constlttitional  Symptoms.  —As  so(m  as  the  istrangulatiou  has  occurred, 
intestinal  obstruction  takes  place,  and  the  patient  becomes  uneasy  and  restless. 
If  the  constriction  !>e  of  an  active  character,  he  will  be  seized  with  acut-e  pain 
•n  the  part,  which  speedily  extends  to  the  contiguoos  portion  of  the  abdomen* 
The  tirfit  thing  that  happens  when  intestine  is  Btrangulated,  whether  a  hirge 
«joil  l>t'  constricted,  or  a  small  portion  only  of  the  diameter  of  the  gut  be  nipped, 
is  an  arrest  of  the  peristaltic  movement  of  the  part  implicated  ;  and  the  occur* 
fence  of  olistruction  t^  the  onward  course  of  the  intestinal  contents  is  followed 
by  constipation,  vomiting,  and  colicky  pains.  The  obstruction  is  always  com- 
plete, neither  fmces  nor  flatus  passing :  the  bowels  may  sometimes  act  once 
4tft«r  the  stmnguhition  has  occurred  from  that  portion  which  lies  below  the 
of  constriction*  but  they  cannot,  of  conrse,  empty  themselves  thoroughly, 
nor  from  above  the  strangulated  part. 

Vomiting  usually  sets  in  early,  and  is  often  very  severe  and  continuous, 
with  much  retciiing  and  straining  ;  at  first  the  contents  of  the  stomach  an.- 
cjwtcd,  with  some  bilious  matters,  but  afterwards  the  vomiting  l)ecomes  fsecu- 
lent  or  sterconiceous.  The  eanse  of  !i»cnleut  vomiting  has  usually  been  sup- 
posed to  be  an  inverted  peristaltic  action  of  the  intestines,  Brinton,  however, 
4ip|K>sed  this  time-honoured  view,  maintaining  that  the  peristaltic  action  con- 
iinues  direct  and  causes  a  |>eripheral  downward  current  as  far  as  the  obstruc- 
tion, rr*»m  which  poi!it  w  <*entral  upward  current  returns  the  fontents  of  the 
intestine  townrds  the  stomach,  but  the  evidence  BUpp*>rting  this  theory  is  far 
from  conclusive.  The  quantity  brought  up  is  often  very  large  in  amount,  and 
consists  not  only  of  the  normal  cou tents  of  the  intestine,  but  of  an  abundant 
«ctcTetion  from  the  congested  and  irritate^l  mucous  membrane  ahovr  tlie  ob- 
atroction.  ft  is  greatly  incrutiscd  in  rptantity  should  the  patient  have  taken  a 
pofgative.  In  cases  of  prolonged  obstruction  it  is  somcttni<-s  mixed  with  black 
stiriHls  of  altered  blood,  indicating  intense  inflammatory  f congestion  of  the 
rrnicous  membrane.  The  vomiting  is  attended  with  colicky  and  dragging  pains 
aK  Tliese  symptoms  are  more  severe  in  their  character  when 

thf  n  is  acute  than  when  it  is  passive.     They  occur  equally  in  tht* 

ioeotnpk'te  and  the  complete  forms  of  hemio ;  indeed,  it  not  imfrefjuently 
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happens  that  the  tumoar  may  be  eo  BRial!  as  to  have  escaped  observation^  the 
occarrenoe  of  tlie  above-mentioned  symptoms  beiug  the  first  indicatioQ  of 
the  probable  nature  of  tlxe  mischief.  Hence,  it  is  a  rule  of  practice  alwaji  to 
examine  for  hernia  vslien  called  to  a  patient  enddenlj  seized  with  cunBtipatioD, 
vomitings,  and  colicky  pains,  even  if  told  that  no  tumour  exists. 

At  first  the  abdomen  appears  normal,  \mi  after  the  straognlation  hi43  ejciated 
for  some  time  it  becomes  distended  aod  tympanitic,  with  much  pain  and 
distress.  The  pulse  becomes  small  und  rapid,  and  perhaps  intermittent  ;  tb© 
toijtj^ue  is  diT  and  speedily  becoiiies  brown  ;  the  conntenanc^  is  pile,  anxious 
and  dragged.  The  extremities  become  cold,  congested  and  clammy,  and  the 
temjieratm-e  falls  below  normal.  When  gangrene  of  the  rnptare  takes  plaas 
hiccup  usually  comes  on,  with  sudden  cessation  of  pain  iu  the  tnmunr.  iiod 
intermittent  pulse,  cold  sweats,  pallor,  anxiety,  rapid  sinking  of  the  rjtal 
powers*  usually  with  slight  dt-lirium  ;  and  death  i^peedily  occurs, 

ModificationB  of  Symptoms.^ — The  symptoms  ju^^t  described  are  thoM 
which  are  usually  met  with  in  strangulated  heniia.  They  may,  however,  ba 
miwiified  in  some  important  respectB. 

1.  There  may  be  little  or  no  tension  in  a  strangidated  hernia,  the  tttmour 
oontinning  soft  and  lax  ;  this  is  especially  the  case  when  the  hernia  contains 
omentum,  and  in  congenital  hernise  when  strangulated.  It  may  tjccur  also  10 
the  case  of  double  herniae  on  the  same  side,  in  consequence  of  the  outer  «W3 
being  empty,  or  merely  filled  with  fluid,  aud  the  posterior  one  being  protruded 
against  this  and  strangulated^  but  its  tension  being  masked  by  the  lax  litatd  of 
the  outer  one. 

1*.  Vomiting  sometimes  does  not  take  place  from  first  to  last,  there  being  at 
most  a  little  retching ;  at  other  times  the  patient  vomits  once  or  twice,  tfid 
then  there  is  no  recurrence  of  this  symptom  so  long  as  he  remains  f|uiet,  aod 
keeps  the  stomach  empty  ;  but,  on  moving  or  taking  nourishment  of  any  kind^ 
even  if  fluid,  it  comes  on  again,  and  thus  the  Surgeon  may  elkii  this  symptom, 
shonld  it  be  necessary  from  a  diagnostic  point  of  view.  If  opium  has  bMii 
fi'eely  administered  there  may  be  no  vomiting  or  pain. 

3.  Extensive  peritonitis,  with  copious  effusion  of  a  purtform  liijtitd,  mif 
occur  without  any  pain,  and  with  but  little  tenderness  and  no  elcvntioB  of 
temperature  ;  the  anxiety  of  countenance  and  sharpness  of  pulse  being  IIm 
only  symptoms  that  lead  to  a  suspicion  of  its  existence. 

4.  Death  may  result  from  exhaustion  consequent  on  vomiting*  without  anr 
sign  of  gangrene  in  the  constricted  portion  of  intestine. 

Partial  ExLtercKsel^. — In  the  year  1700  t^ittre,  a  celebmteii  ittmuiLnii^v 
and  stirgeoii  of  Montpellier,  described  a  new  form  of  hernia  fint  observed  by 
himself,  in  which  the  strangulated  portion  wus  a  poueh-Iike  pryj^ctiou  from 
the  side  of  the  intestine  ;  the  lumen  of  gut  not  being  completely  ot»trucied. 
In  two  of  the  three  cases  described  by  him  the  atrangntated  {tortion  wat 
evidently  a  congenital  di\  erticulom  from  the  ilenm.  Acctjrding  to  P,  Tn*rei» 
who  has  collected  over  itfty  cases  of  |>artial  enter*>cele,  including  four  trndxr 
his  4jwn  care,  the  first  accurate  description  of  strangulation  of  a  |K)rtioii  of  iht 
circumference  of  the  gut  wjii^  given  by  Ri*  hter  in  177^*  He  therefore  suggMA 
as  a  distinction  that  the  strangulation  of  a  diverticulum  should  be  tenxied 
Littre's  hernia  and  that  of  a  |.M>rtion  of  the  circuraferenee  of  the  gnt^  RkHl^V 
The  terms  '*  partial  enterocele  *'  and  '^ strangulation  of  a  diverticuhini  *'  WikiR 
howaver,  l>e  leas  hkely  to  lead  to  confusion*    From  an  analysis  of  hSk  cmm 
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Treves  states  that  partial  enterocele  is  most  common  in  femoral  herniae  and 
consequently  in  women.  It  bas  \\i±n  most  freriaeufcly  met  with  in  old 
irreducible  heroiae  of  small  size*  The  tomour  is  always  small,  and  in  nearly 
half  of  the  recorded  case's  was  uot  reco^ised  during  life.  In  7  out  of  S8 
cases  of  femoral  hernia  an  enlars^ed  gland  lay  over  the  sac,  obscuring  the 
di^;ii0Bis.  The  bowel  engaged  is  almoet  always  the  ileum,  but  in  thix^e  it  was 
the  jejunum  and  in  one  the  rolun.     The  proportion  of  the  gut  included  varied 

»from  four-fifths  to  one-sixth  ;  it  was  below  a  half  in  the  majority  of  the  cases. 
When  more  than  two-thirds  of  the  <rut  is  strangulated  the  passage  of  fluids  is 
arrested  by  the  bendiug  of  the  liowel  ;  when  less  ib  implicated  the  lumen  may 
remain  partly  free.  It  has  been  supposed  that  a  partial  enterocele  arises 
primarily  from  adhe.sion  of  a  portion  of  the  intestine  over  the  month  of  a  small 
sac,  and  the  gradual  formation  of  a  f)ouch-like  projection,  but  there  is  little 
evidence  to  support  this  theory.  In  the  53  cases  collected  by  Treves  the 
symptoms  were  thofie  of  ordinary  strangulated  hernia  in  about  one^third,  and 
in  some  of  these  after  death  there  was  found  not  to  be  coniplt'tc  mechanical 
obstruction  of  the  lumen  of  the  bowel.  In  the  remaining  cases  the  symptoms 
were  characterised  by  less  intensity.  In  three  there  was  persistent  diarrhoea 
throughout  the  case  ;  in  several  the  bowels  responded  to  aperients  ;  in  others 
flatus  and  ffieceii  were  passed  from  one  to  three  days  after  strangulation  had 
oocnrred.  The  vomiting  was  usually  less  fi*equent  and  severe,  and  in  only  six 
of  the  r».*i  cases  was  it  distinctly  faiculent.  In  almost  all  cases  there  was  no 
distenftion  of  the  abdomen.  The  gut  was  reduced  by  taxis  in  two  cases  only 
and  both  of  these  died  rapidly  from  peritonitis*  In  four  cases  (three  femoral 
«iid  one  inguinal)  reducticm  tn  niaue  occurred.  The  mortality  in  this  form  of 
h«mia  is  very  high,  amounting  to  02*2  per  cent.,  owing  to  the  dithculty  and 
delay  in  diagnosis,  and  the  tightness  of  the  strangulation.  There  is  nothing 
special  in  the  treatment  of  this  e^mdition. 

fltnui^iilated  Omental  Hernia  has  been  described  by  some  writers  as 
(giving  nm  to  8ympt<^Hiis  itlentical  in  **haracter  with  those  of  strangulation  of 
the  gut,  but  of  less  intensity.  When  signs  of  intestinal  obstruction  are  present 
and  on  openUiug  only  omentum  is  found  in  the  sac,  it  may  be  assumed  that  a 
small  knuckle  of  gut  has  been  reduced  without  being  noticed  or  that  the 
omentum  ift  in  sc»me  way  dragging  on  the  gut  so  as  to  ocxjlude  its  lumen.  A 
pan*  epiphjcele  is  vei^  rarely  stniugulated.  When  irreducible,  omentum  may 
l)ccome  inflamed,  possibly  as  the  result  of  injury,  and  an  abscess  has  been 
known  to  form  in  it,  and  in  these  caneH  the  swelling  of  the  protruded  portion 
may  lead  to  its  partial  or  complete  sti-angulation.  In  tiiiti  condition  there  are 
sifrns  of  peritonitis  ;  the  vomiting  is  never  stercoraoeous  ;  there  is  consti{)ation 
with  pain  in  the  hernia  and  in  the  alKlomen*  The  skin  covering  the  sac 
becomes  red  and  swollen.  If  «uch  a  condition  could  be  diagnosed  the  best 
treatment  would  be  to  cut  down  on  and  open  the  aac  and  then  to  remove  the 
congested  and  iuHamed  omentum. 

DiAfjxoHiK.— The  diagnosin  of  strangulated  hernia  re(]aires  to  be  made  from 
the  folUwng  Condi tiims  :  — 

I .  Obstructed  Irredncible  Hernia. — In  this  there  are  no  acute  symptoma, 
find  the  rupture  will  gennrally  Ik?  found  to  be  aiarge  one  of  old  standing.  It 
may  become  somewhat  tense  and  swollen,  but  is  not  tender  to  the  touch,  and 
always  presents  a  certain  degree  of  impulse  on  coughing.  There  may  be 
constipation  ;  but  there  is  no  vomitings  or,  if  there  be  any,  it  is  simply  mucous 


SjS 


HERNIA. 


and  bilious,  confiktiti^  of  the  contents  of  the  stomach.  The  speedy  restoratton 
of  the  intestinal  action,  by  the  treatment  ah-eady  indicated  as  proper  in  tJieie 
cases,  wiH  remove  any  doubt  as  to  the  nature  of  the  aftection. 

2.  Inflamed  Irreducible  Henuji. — This  {3  uccompanied  by  great  tender* 
ncfls  and  pain  in  the  tumour,  wMh  pyrexia,  aud  some  general  peritonitis,  and 
there  is  no  %^onittiug  ;  or,  if  the  patient  have  vomited  once  or  twice,  he  doe§ 
not  continue  to  do  so  witli  the  same  def(ree  of  violence,  or  in  the  same 
<juantity,  as  he  would  if  it  were  the  result  of  strangulation.  Again,  the 
obstruction  is  not  complete,  bat  flatus  and  liquid  f feces  wdl  usually  pass. 

3.  Ctoneral  Fezitonitia  conjoined  with  Hernia. — Here  the  dia|nio*i<i 
is  often  extremely  difficult,  especially  if  tlie  hernia  be  an  irreducible  one.  la 
these  cases,  however,  it  may  be  observed  that  the  peritonitis  is  most  intense  at 
a  distance  from  the  sac  ;  that  there  is  little  or  no  vomitin^%  or,  if  them  be. 
tliat  it  is  not  stercoraceous  ;  and  that  the  constipation  is  not  complete,  flatus 
or  even  faeces  occasionally  passing. 

4.  In  Donlile  Hernia,  une  tumour  may  be  strangulated  and  the  other  not, 
though  irreducible.  In  these  ciroomstances,  it  muy  at  first  be  a  little  difficult 
to  determine  which  one  is  the  f^at  of  constrictioo.  This,  however,  muy  be 
ascertained  by  observinjf  greater  tension  and  tenderness  aboat  the  neck  of  the 
strangulated  than  of  the  unconstrictcd  horuia, 

5.  The  co-existence  of  Early  Pregnancy,  or  a  tlireatened  Miscarriage. 
may  obscure  the  diac^nosis,  the  Surgeon  puasibly  being  in  d«jubt  vvhetht^r  tht' 
vomiting  is  dependent  on  the  state  of  the  uterus  or  on  the  strangulation  of  th«* 
hernia.  Here,  however,  the  character  of  the  vomiting,  the  absence  of  complete 
obstruction,  aud  the  general  condition  of  the  patient  will  serve  to  exclude 
strangulation. 

Besides  these  various  couditions  of  hernia,  which  may  be  confounded  with 
strangulation,  there  are  other  tumours  which  may  be  mistaken  for  thisdiseeeo: 
but  these  we  shall  have  to  consider  when  speaking  of  the  sjiecial  forms  of 
hernia. 

In  connexion  with  the  diagnosis  it  may  be  pointed  out  thiit  the  absence  of  the 
geoeral  symptoms  above  described,  does  not  prove  that  the  conUnta  of  1 
hernial  sac  are  not  strangulated.  It  has  alre^idy  been  stated  that  the 
symptoms  may  be  obscure  in  eases  of  partial  enterocele  and  of  strao^laied 
omental  hernia,  and  the  same  is  true  when  the  hernial  sac  r*on tains  only 
strnctnres  as  the  vermiform  appendix,  the  ovary,  or  the  Fallopian  tnU*, 

TuEATMKNT, — The  treatment  of  stmngulated  liemia  is  one  of  the 
important  subjects  in  surgery.     The  ubject  to  Ik?  accomplished  is  the  remoTil 
of  the  constriction  from  the  strangulated  hernial  tumour     This  is  effeeled 
either  by  the  Reduction  of  its  Contents  by  Taxi.* ;  or  by  tlio  THvision  of  t] 
Stricture  or  Herniotomy. 

Taxis. — By  taxis  is  meant  the  various  manual  procv  uunLfc  ♦.mpiuvm 
order  to  reduce  the  heniia.  When  properly  employed  in  suitable  cases  it 
^elilom  attended  with  any  serious  consequences,  1  have  never  myaelf  seen  it 
followed  by  death  ;  and  out  of  *i*J3  cases  of  hernia  reported  by  Luke,  ss 
having  b.^en  reduced  by  taxis  in  the  London  Hospital,  none  diijd*  It  most 
not,  however,  be  concluded  that  taxis  is  to  be  resrardai  as  a  mode  of  treatmimt 
to  be  lightly  undertaken,  uud  its  routine  adoption  in  all  <'ases  cjittnot  be 
followed  by  other  than  disastrouK  result*.  In  the  Reports  of  Univwiiiy 
College  Hospital  one  fatal  case  is  recorded  ni  which  deuth  from  ulceration 
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l^erforation  of  the  gut  at  the  seat  of  constrictiou  followed  reduction  by  taids, 
and  another  in  which  death  occurred  from  enteritis  with  profuse  diarrhoea, 
followed  by  collapse.  Taxis  is  not  unfrequently  followed  by  a  rather  sharp 
attack  of  peritonitis,  which  might  probably,  in  some  instances,  prove  fatal ; 
in  one  instance  I  have  seen  it  followed  by  very  abundant  hsBmorrhage  from 
the  bowel,  probably  owing  to  the  rupture  of  some  of  the  congested  vessels 
of  the  strangulated  portion  of  the  gut.  Actual  rupture  of  the  bowel  has  in 
rare  instances  been  caused,  and  reference  will  subsequently  be  made  to  various 
conditions  in  which,  although  the  hernia  appears  to  be  reduced,  the  real 
obstruction  is  not  relieved. 

It  is  obvious  that  no  just  comparison  of  taxis  and  herniotomy  can  be  made 
from  the  relative  mortality  of  the  two  methods,  for  whereas  taxis  is  at- 
tempted only  in  the  more  favourable  cases,  herniotomy  is  often  performed  in 
desperate,  if  not  absolutely  hopeless,  cases.  At  the  present  day,  when  the  mere 
exposure  of  the  hernia  and  division  of  the  stricture  involve  very  little  addi- 
tional risk,  taxis  is  employed  much  less  extensively  than  formerly,  and  in  many 
cases  the  Surgeon  will  be  wise  to  resort  at  once  to  operation,  rather  than  run 
any  danger  of  increasing  the  already  damaged  state  of  the  gut  by  his  own 
efforts  at  reduction.  It  is  extremely  difficult  to  lay  down  any  definite  rules  for 
the  guidance  of  the  Surgeon  in  selecting  oases  suitable  for  taxis,  because  not 
only  is  the  patient's  history  often  misleading,  but  the  character  of  the  symptoms 
may  be  a  very  imperfect  indication  of  the  condition  of  the  gut.  When  the 
parts  over  the  hernia  are  inflamed,  or  if  there  is  reason  to  fear,  from  the 
duration  of  the  strangulation  or  from  the  symptoms,  that  gangrene  has 
occurred,  it  need  hardly  be  said  that  the  use  of  taxis  is  unjustifiable.  In 
ordinary  cases  in  which  the  strangulation  is  believed  to  be  of  only  a  few  hours' 
duration  taxis  may  fairly  be  tried,  but  in  some  instances  in  which  a  small 
hernia  has  been  at  once  formed  and  strangulated  by  a  single  straining  effort 
and  is  accompanied  by  very  acute  symptoms,  it  is  wiser  to  proceed  at  once  to 
operation.  When  symptoms  of  strangulation  occur  in  a  hernia  which  has  long 
been  irreducible,  the  failure  to  reduce  it  completely  by  taxis  will  often  leave 
such  doubt  as  to  whether  or  not  the  strangulation  is  relieved  that  herniotomy 
will  prove  a  much  more  certain  method  of  treatment.  Vigorous  taxis  is 
certainly  contra-indicated  when  any  doubt  exists  as  to  the  true  nature  of 
11  supposed  hernia. 

In  using  taxis  great  care  should  be  employed,  and  no  undue  force  should  be 
had  recourse  to.  It  must  be  borne  in  mind  that  there  are  two  obstacles 
to  overcome — the  resistance  of  the  parts  around  the  ring,  and  the  bulk  of  the 
tomour.  The  first  may  be  somewhat  diminished  by  relaxing  the  abdominal 
mnscles,  and  consequently  diminishing  the  tension  of  the  tendinous  apertures 
and  fascise  of  the  groin.  In  order  to  effect  this,  the  patient  should  be  placed 
in  a  proper  position,  the  body  being  bent  forwards,  and  the  thigh  adducted, 
and  semi-flexed  upon  the  abdomen  ;  the  Surgeon  may  then,  by  employing 
steady  pressure  on  the  tumour,  endeavour  to  squeeze  out  some  of  the  flatus 
from  the  intestine,  and  thus  to  effect  its  reduction.  In  doing  this,  the  neck 
of  the  sac  should  be  steadied  with  the  fingers  of  the  left  hand :  whilst, 
with  the  right  hand  spread  over  the  tumour,  the  Surgeon  endeavours  to  push 
it  backwards,  using  a  kind  of  kneading  motion,  and  sometimes  in  the  first 
instance  drawing  it  slightly  downwards,  so  as  to  disentangle  it  from  the  neck 
of  the  sac.     The  direction  of  the  pressure  is  important ;  it  should  always  be 
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'  in  the  line  of  the  descent  of  the  fcnnooar.  These  means  may  be  empl 
as  soon  aa  the  patient  is  seen  by  the  Surgeon,  when»  by  steadily  imrrying  00 
the  tiixis  for  a  few  minuter,  he  will  perhaps  hear  and  feel  a  gurglintir  in  tbe 
tumour,  which  will  be  followed  by  its  immediate  reduction.  If  tbe  patieot  be 
thill,  and  tlie  outline  of  the  aperture  through  which  tbe  hernia  escapes  toler^ 
ably  defined,  the  (jrotriMion  may  be  reduced,  after  failure  of  the  taxis  in  the 
ordinary  way,  by  passing  the  tip  of  the  finger  or  tlie  nail  under  tbe  edge 
of  the  ring,  and  polling  this  firmly  and  forcibly  on  one  side,  m  i£  to  steady 
and  ab  the  same  time  dilate  it*  preasure  being  kept  op  on  the  tumour  with 
the  other  hand.  This  mana*uvre  can  be  practised  with  more  facility  and 
success  in  femoral  hernia,  where  the  upper  edge  of  the  saphenous  opening 
is  shai-ply  defined,  hut  may  also  successfully  l>e  had  recourae  to  in  ingutnal 
and  umbilical  protrusvons. 

No  good  can  ever  be  etfected  by  violence  ;  the  inflamed  and  softened  gat 
can  easily  be  bruised  or  even  torn  by  being  puslied  forcibly  against  the  hard 

'  resisting  ring*  A  few  minutes  will  generally  suffice  to  show  whether  further 
taxis  is  likely  to  prove  successful,  and  much  Imrm  may  follow  prolonged  »*iTort«. 
If  taxis  has  been  fairly  used  by  another  Burgeon  it  is  better  not  to  repeat  it. 

Aui-iliary  Me<i»ufes, — If  a  careful  trial  of  taxis  has  been  thought  jnstiiiable 
hut  has  failed  to  reduce  the  hernia,  the  patient's  consent  to  an  operation 
should  be  obtained  and  an  anaesthetic  administered.  The  choioe  of  the 
aaEBfithetic  in  such  cases  has  l>een  considered  in  Vol,  L,  p.  35»  When; 
complete  mnscular  relaxation  is  produced,  it  ooiasionally  happens  that  the 
hernia  slips  back  with  very  slight  nmnipulatioo,  hot  if  this  does  not  happett 
tlie  Burgeon  should  proceed  at  once  to  hemiotomy.  All  other  methuda  of 
treatment  which  occupy  valuable  time  and  delay  the  operation  must,  ns  a 
general  rale,  be  condemned.  If  taxisi  has  failed  in  the  case  of  a  hernia 
which  is  seen  almost  immediately  after  the  occurrence  of  strangulation,  and 
if  there  is  unavoidable  delay  in  obtaining  an  am^stbetic,  an  ice-b<ig  may 
be  applied  over  the  hernia.  This  sometimes  succeeds  in  effecting  red  action, 
and  is  assisted  by  placing  the  patient  flat  on  his  back  and  slightly  raising 
the  foot  of  the  bed.  The  application  of  ice  to  a  hernia  containing  damaged 
intestine  is  likely  to  deprive  the  gut  nf  t^ych  vitality  as  it  still  pomtms^ 
The  use  of  a  hot-bath  may  be  reserved  for  the  very  rare  caaes  in  which 
consent  to  an  operation  if  refused. 

All  Burgeons  will  acknowledge  the  truth  of  the  remark  of  the  late  Hey 
of  Leeds — that  he  had  often  regretted  performing  this  operation  too  tale,  hot 
never  having  done  it  too  early.  It  is  true  that  cases  have  been  reof)rdedt  in 
which  after  four  or  five  days  of  treatment  the  hernia  has  gone  up»  bat  it 
is  very  rare  to  meet  ^Wth  such  cases  in  practice  ;  aud^  in  all  probabilityt  m 

'  delaying  the  operation  iu  the  hope  of  finding  one  such  case,  the  lives  of  duseiis 
of  patients  would  Ixt  sacrificed.     Luke  showed,  as  the  result  of  the  if^ 

at  the  London  Hospital,  that  the  ratio  of  mortality  inci'eases  in  pr  ^  ta 

the  length  of  time  during  which  the  strangulation  is  allowed  f^  ooatino^.  Of 
r»tl  cases  of  stnmLai fated  hernia  operated  upon  within  the  first  48  hours  of 
strangulation »  VI  died,  or  1  in  0*7  :  whilst  of  ;18  cases  operated  on  after  mors 
than  IH  horn's  had  elaj>sed,  U'idied,  or  1  in  'i*"».  The  same  ]Kiint  is  wrll  lUos* 
tratcd  by  Vl\>  cases  of  strangulated  inguinal  and  femoral  hernia  abstnu?ied  bf 
Macready  from  the  tables  of  Reichel  and  Habs  :  12-r>  per  cent*  diixl  alter  on^ 
day's  strangulation  or  less,  20*1  per  cent,  after  2  dap,  36*3  per  cent*  after 
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fl  days,  and  II  |:>er  cent,  after  4  and  5  davs.  Indeed,  one  chief  reason  of  the 
greater  mortality  from  opei-ations  for  hernia  in  hospital  than  in  private 
practice,  probahly  arises  from  the  fact  that  much  valoable  time  is  frequently 
lo6t  l)ef«iiT*  assistance  is  son^ht,  or  in  fruitless  efforts  to  reduce  the  swelling 
before  tbt-  piitient's  admission.  Not  only  is  time  lost  in  this  way,  but  the 
bowel  18  oft^en  bruised,  m  that  inflammation  ift  more  likely  to  follow  reduction. 
The  mortttlUy  in  operations  for  strangulated  hernia  performed  within  twenty- 
four  hours  of  the  descent  of  the  gut,  with  antiseptic  precautions,  or  even  with 
common  attention  to  cleanliness,  is  so  small,  that  it  may  be  said  to  h^  almost 
inconsiderable. 

In  certain  eases  of  ki^e  nmbilica]  or  inguinal  hernia  occurring  in  feeble  or 
elderly  people,  the  stranj^ulation  is  of  a  very  gradnal  and  passive  character^ 
nnd  it  may  be  dilticalt  to  decide  if  strangulation  really  ejcists  or  whether  the 
sympt^ims  fire  not  due  to  simple  incai'ceration.  In  such  hcmiie^  which  usually 
contain  extensively  adherent  bowel  and  omentum,  herniotomy  may  be  a  very 
formidable  proceeding.  In  addition  to  taxis  certain  other  measures  may 
sometimes  l>e  tried  in  these  cases. 

It  is  a  useful  practice  to  commence  the  treatment  by  the  administration  of 
a  large  enema ;  which,  by  emptying  the  lower  bowel,  will  alter  the  relations 
of  the  abdominal  contents,  and  may  materially  facilitate  the  reduction  of  the 
tumour.  The  tjest  enema  is  one  of  gmel  and  castor-oil,  with  some  spirits  of 
turpentine  added  to  it ;  it  should  be  injected  through  a  full-sized  tube,  passed 
high  op  into  the  gut,  and  with  a  moderate  degree  of  force.  In  adntiuistering 
it,  care  must  be  taken  that  no  injury  be  done  to  the  l>owel.  It  would  scarcely 
be  neoeasary  to  give  such  a  caution  as  this,  were  it  not  that  I  was  once  som- 
moned  by  two  very  excxjllent  practitionera,  to  see  11  woman  with  strangulated 
bemia,  to  whc»m  an  enema  of  about  two  quarts  of  tepid  water  had  been 
admin istcTed  ;  and  as  this  had  not  returned,  and  did  not  appear  to  have  gone 
up  the  liowel,  they  suspected  that  it  must  have  passed  out  of  the  rectum  into 
the  lurrounding  areolar  tissue.  As  the  patient,  however*  did  not  seem  to  he 
raflbring  fmm  this  cause,  and  as  the  eymptomj;  of  stranirulation  were  urgent, 
1  operatic]  on  the  hernia.  Death  suddenly  occurred,  apparently  from  exbauft- 
tfon,  in  alK.»ut  eight  houi-s  ;  and  it  wtw  found  that  the  rectum  had  been  j^r- 
forated,  and  the  fltiid  injected  into  the  meeo-rectum,  separating  the  gut  from  the 
m,  whence  it  had  extended  into  the  general  subperitoneal  areolar  tissue ; 
of  the  water  apfKjared  to  have  entered  the  peritoneal  cavity  also. 

The  ice-bag  may  safely  be  tried  in  some  cases  of  i\m  nature,  and  in  very 
Ittvge  luErniffi  reduction  has  been  effected  by  the  tmifonn  prcfisure  of  vkn  clastic 
bmdage  paaeed  several  times  round  the  tumour. 

F«rttifltenoe  of  Symptoms  after  Reduction. — After  the  reduction  of 
the  hernia  Iry  tjixis,  thr  symptoms  of  strarjgulation  may  continue  unabated. 
This  may  arisf*  from  the  following  nonditrons  :  1.  The  liernia  may  have  lieen 
reduced  tn  mass.  2,  \n  internal  strangulation  has  ex istiMJ  within  the  sac,  tl^e 
taxis  ha\ing  overcome  the  external  stricture,  but  faitintr  to  influence  that  within, 
ij.  The  gut  may  have  been  so  severely  nipped  or  sti  >  d  for  so  long  a 

time,  that  m  m^m  m  the  constriction  of  the  vessels  is  I.  the  phenomena 

of  acute  inflammation  manifest  themselves,  with  compietii  wrvml  of  ^jeristaJtic 
movement.  This  condition,  as  before  stated^  may  end  in  gangrene.  4.  The 
tto  may  bo  of  an  hour-glass  shape,  lying  partly  within  the  abdomen  and  partly 
^yntetdet  and  in  the  appai'cnt  reduction  the  gut  may  haTe  been  merely  equeexed 
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from  the  onter  part  of  the  sac  into  that  lying  within  the  cavity  of  the  abdom^Q. 
Ti.  A  second  hernia  may  L'xist  in  a  state  of  strauj^tilatioD,  which  has  Cicaprf 
detection,  6.  Rush  ton  Parker  has  recorded  a  case  in  which  apparent  redndm 
was  effected  by  merely  forcing  the  contents  back  from  a  small  kniiokle  of 
uniformly  adherent  by  ret-ent  adhestrms  to  the  sac.  7.  The  gut  ia  rediiised, 
but  being  adherent  to  the  neck  uf  the  sac,  it  is  bent  upon  itei^lf  so 
occlude  its  lumen. 

The  accident  known  as  •'  raduction  en  masse  "  needs  special  consideratioik 
It  waa  first  described  by  the  French  surgeons  of  the  last  century,  but  recdv< 
little  notice  in  this  country  until  attention  was  drawn  to  it  by  Luke*  In  tbi' 
ordinary  form  the  sac,  with  \u  contents  still  in  a  state  of  sirangnliittoD, 
forced  back  into  the  abdominal  cavity  into  the  subserous  areolar  ti 
l>ehind  and  beneath  the  parietal  ^»eritonenm,  between  it  and  tiie  abdominal 
nvuBcles.  A  second  form  of  reduction  in  mass  was  first  described  by  BirlEelt* 
In  this  vanety  the  saic  is  not  torn  from  its  connexions,  but  it  is  rupturedt^ 
usually  at  its  posterior  part  near  the  neck,  and  the  contents  of  the  sac,  still 
stningiilated  by  the  neck,  are  forced  through  the  rent  into  the  snbperitoniri 
tissue.  The  reduction  in  mass  has  been  far  more  frequently  observed  in  casci^ 
of  inguinal  than  in  those  of  any  of  the  other  varieties  of  hernia.  It  hss  onl; 
very  rarely  been  met  with  in  femoral  herniie,  and,  so  far  as  I  know,  not  it 
any  other  form  of  the  disease.  The  comparative  frequency  of  its  occurteact 
in  inguinal  hernia*  is  doubtless  due  to  their  large  size,  and  loose  areolar  ood- 
nexions.  The  accident  has  more  often  occurred  from  the  patient^s  own 
efforts  at  reducing  a  strangulated  hernia,  than  from  those  of  the  Sorgipoii. 
It  is  a  remarkable  fact  that,  in  most  of  the  instances  in  which  it  baa  oceomili 
only  a  very  slight  degree  of  force  apjiears  trj  have  been  employed  \  and  tlie 
accident  would  seem  to  have  resulted  from  the  adhesions  between  the  sac  ind 
the  neighbouring  parts  being  much  weaker  than  natural,  so  that  a  luodenlt 
degree  of  force  caused  the  whole  to  slip  through  the  oanah  It  may,  bowerer, 
occur  from  the  Surgeon's  efforts,  if  these  be  too  forcible  or  long-con  tinned. 

The  ZHagnoflia  of  these  several  conditions  may  possibly  be  marie  by  aittn* 
tion  to  the  following  pointJ?.  In  the  rfidndmi  in  ma»s  the  tuuiour  has  slipped 
up' without  any  gurgle  ;  there  is  a  complete  absence  of  that  fulness  of  the  partj 
which  is  occasioned  by  the  presence  of  the  empty  sac  ;  the  abdominal  rinff  i 
peculiarly  open,  much  larger  than  usual,  and  Bi>mcwhat  rounded  ;  on  paahi 
the  linger  into  the  canal,  this  will  be  found  quite  emjity  :  but  in  some 
on  deep  pressure  with  the  finger,  especially  when  the  patient  stands  ap  or 
coughs,  a  rounded  lumour  may  be  indistinctly  felt  behind  the  onltoarr  seat 
of  the  hernia.  In  the  case  of  internal  adhesions  there  will  have  brai  lia 
gurgling,  but  the  canal  is  still  filled  by  the  sac  ;  the  abdominal  aportnrea aiv 
not  preternatural ly  patent  and  distinct.  In  the  case  of  cHremf  nippit^  mi 
consequent  inflammation  and  pindysis  of  a  portion  of  the  gut,  gurigtiiip  w3t 
have  been  felt  and  heard  in  effecting  tlie  taxis,  which  does  not  happoi  in 
either  of  the  other  conditions,  and  the  symptoms  of  intestinal  obstnietioQ 
not  Ije  quite  complete.  The  vomiting  will  lose  its  stercoraceons  charai^ter, 
probably  some  flatus  will  pass.  An  hojir-fjlms  mr  is  met  with  only  in 
inguinal  hernias  and  appears  to  arise  from  a  partial  reduction  in  mass.  Foot 
cases  of  this  kind  have  occurred  in  University  College  Hospital  In  mdk 
apparent  reduction  was  easily  effected,  with  slight  gurghng.  The  fntiiniaies 
readily  re-appeared,  and  was  easily  put  back  again.     The  nature  of  the  mm 
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was  recagnized  only  after  operation  performed  for  pergiatfiuce  of  symptoma  in 
^three  cases,  and  after  death  in  tUe  fourtli.  In  the  case  of  the  co-existma'  of  a 
istroml  f^rnut  in  a  state  of  strangulation,  the  cause  of  the  continuance  of  the 
symptoms  may  be  aecertained  hy  careful  ex/iminatioti  of  the  abdominal  walls. 
It  m  especially  the  co-existeuce  of  a  small  femoral  witli  a  large  umbilical  or 
inguin«l  hernia  that  is  apt  to  Ue  overlooked.  This  I  have  seen  happen  in  a 
very  fat  person.  A  man  was  admitted  into  the  hospital  with  stnmgulated 
ingainal  hernia.  It  was  reduced  by  the  house-surgeon,  Lut  the  symptoras 
persisted,  and  the  patient  died  unreheved,  there  being  no  indication  for 
operation.  After  death  a  very  small  piece,  half  a  knuckle,  of  intestine,  was 
luund  strangulated  in  the  crural  canal  of  the  same  Hide.  The  patient  being 
I'Xtremely  fat,  this  stran>rulation  was  not  detected,  and  could  not  lie  recognized 
during  life.  The  folds  of  the  groin  should  be  very  carefully  examined  in  all 
these  cases. 

Tlie  Treatment  of  these  ditlerent  conditions  is  full  of  anxiety  and  difliculty 
to  the  Surgeon,  The  difficulty  depends  chiefly  upon  the  uncertainty  uf  the 
losis*  The  Sa!^*on  has  to  decide  whetfier  the  case  requires  immediate 
'ation,  and  if  m^  whetlier  this  shall  consist  of  an  incision  in  the  region 
from  which  the  hernia  has  been  reduced  or  of  an  exploratory  laparotomy. 
The  only  condition  in  which  no  operation  is  i-equired,  is  that  in  which  the 
gut  after  reduction  remains  for  a  while  more  or  less  paralysed^  on  account  of 
the  extreme  degree  of  strangulation  to  whicli  it  has  been  exposed.  In  the 
filighter  forms  of  this  condition,  although  the  vomiting  may  continue  after 
the  ofienition  it  ceases  to  be  stercoraoeous,  supftosing  it  to  have  been  so  before, 
find  the  passage  of  flatus  shows  that  the  complete  obstruction  is  relieved. 
The  length  of  time  during  which  the  congested  condition  of  the  bowel  will 
continue  after  reduction,  is  very  considennble.  In  a  case  of  stmngulated 
femnra)  hernia  under  my  care,  reduction  was  effected,  but,  strangulation 
rocorring  at  the  end  of  twelve  days,  an  ofnaration  became  necessary,  and 
the  patient  died  on  the  eighth  day  after  it»  or  the  twenty-first  from  the  first 
utmngulatiou.  On  examination,  the  small  intestine  was  found  congested  in 
two  portions,  each  uf  which  was  about  eight  inches  in  length  ;  several  feet  of 
heiiUhy  gut  intervening  between  them.  One  of  these  lay  opposite  the  wound, 
&nd  was  evidently  the  intestine  that  was  last  stranguIatedL  The  other  was 
nltogtfther  away  from  the  seat  of  operation,  but  wan  equally  darkly  congested, 
heing  ahnoat  of  a  black  colour,  and  was  clearly  that  jjortion  which  hfwl  been 
cunHtricted  some  time  jireviously*  and  which,  although  twenty  day*  had 
elapsed,  had  not  as  yet  recovered  itself.  In  more  severe  degrees  of  this 
condition,  the  pamlysed  segment  of  bowel  acts  aa  a  complete  block, 
«ind  the  symptoms  continue  with  anch  urgency  that  only  an  exploratory 
opi'nition  can  show  whether  or  not  a  mechanical  ubstruction  f»till  exists 
imri'lieved. 

'^Ttio  role  of  practice  which  is  usually  adopted  in  such  cases  consists  in 
exploring  the  region  from  which  the  hernia  has  been  reduced*  In  the  case 
at  an  imjmuil  hernia  the  first  incision  should  be  made  so  aa  to  expose  the 
fxtcTual  abdominal  ring  which,  if  reductiun  »n  mass  have  <:K'4!urred,  will  b*^  found 
peculiarly  wide  ajid  o|x;n.  The  inguinal  canal  must  next  he  laid  <)}M*ti,  and 
the  parts  contained  wiiliin  it  cmrefalty  examined*  If  no  appearance  of  a  hernial 
me  be  foand«  but  the  cord  be  distinctly  and  clearly  seen,  still  further  pre* 
fiimptive  evidence  will  be  afforded  of  the  reductiorj  having  been  effected  in 
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mass ;  for,  if  the  herma  have  been  put  baok  in  the  usual  way,  the  8ae  wil] 
necessarily  be  left  in  the  cauat,  and  will  preserve  it%  usual  relations  to  the  conl^ 
This  gupposition  will  be  strengthened  almoat  to  a  certainty  if  it  be  found  that ' 
the  "  condensed  cellular  capWe  immediately  inveating  the  sac,"  aa  it  ifl  rermed 
by  Luke — in  other  words,  the  condensed  and  laminated  subseroug  areoUf  j 
tissue — has  been  left  in  the  canal     An  opening  made  into  this  will,  as  that] 
Surgeon  observes,  allow  the  linger  to  be  brought  into  contact  with  the  bcrutal 
tmnour  itself.     Should,  however,  this  condensed  areolar  tisane  not  be  fuund, 
it  most  not  be  concluded  that  no  hernia  is  [n-^sent,  inasmuch  a*  this  invest- 
ment may  have  been  accidetitally  absent.     The  finger  should  then  be  paRsed 
into  the  internal  ring,  which  will  probably  be  found  open,  and  should  l* 
carried  from  side  to  side  ;  the  tumour,  if  present,  will    be   det«f:teci  lying 
externally  to  the  peritoneum  behind  the  abdominal  wall.     When  founi  it 
must  be  brought  down  into  the  canal  by  enlarging  the  ring  ;  it  must  then  be 
opened,  its  contents  examined,  and  the  stricture  in  \tj&  neck  divided.     The  J 
intestine  that  ha^  been  so  strangled  must  be  dealt  with  in  accordance  with  the] 
roles  to  he  subsequently  laid  down.     If  the  tumour  cannot  be  readily  brought 
down  so  as  to  allow  of  an  examination  of  it  and  its  contents,  firm  pre^nre  may 
be  made  upon  the  abdomen,  so  as  to  cause  it  to  protrude.     If  it  still  do  D«jt 
come  down,  it  must  be  opened,  and  the  stricture  cautiously  divided  within  tlidj 
abdomen  with  a  sheathed  bistoury. 

Should  the  hernia  not  have  been  red  need  in  mjiss,  the  sac  should  be  opened  J 
and  possibly  a  small  knuckle  of  gut  may  be  found  gripped  at  the  inner  ring/ 
which,  if  not  gangrenous,  may  be  reduced.     If  the  sac  be  empty  the  woa 
may  be  sufficiently  enlarged  upwards  to  allow  an  examination  of  tV 
about  the  neck  of  the  sac,  where  possibly  a  IkiirI  or  ttdliesion  may  be  1 
the  division  of  which  the  obatructiun  may  be  relieved.     If  nothing  \t^  fn 
the  coil  of  intestine  near  the  neck  of  the  sac  may  he  drawn  out  ami  examn 
If  this  be  gangrenous  it  must  be  treated  by  the  formation  of  an  artificial  anm 
or  by  resection  (see  p»  H.^3).     Should  the  gut  be  only  congested  and  swolien  ii 
may  be  returned  into  the  abdomen  in  the  hope  that  it  will  gradoally  reci>f«r. 
In  two  crises  at  University  College  Hospital  in  which   this  trejittfietil  nii 
adopted,  nothing  but  a  coil  of  congested  paralysed  intestine  w»»a  founds  and  i 
plete  recovery  followed ;  in  each  case  the  operation  might  have  been  av 
if  it  had  been  possible  to  recognize  from  the  symptoms  the  actual  oondilioil 
which  existed.     If  the  condition  of  the  gut  be  so  bad  that  the  poaaibilUy  of  I 
recovery  seems  donbtful  the  lower  end  of  the  wound  may  be  left  open^  and 
the  chance  thus  given  to  the  patient  of  the  formation  of  nu  attifictal  amu  tf 
flloughing  of  the  intestine  occur  ;  a  result  that  I  have  more  than  once  witOMMd 
about  the  fourth  or  fifth  day,  the  patient  ultimately  recovering. 

In  the  cjise  of  ii/etmra I  hertiia  the  first  part  v(  the  treatment  is  the  sainf, 
but  if  nothing  be  found  in  the  crural  canal  to  account  for  tke  symptonis  tlli 
wound  cannot  be  conveniently  extended  upwards  so  as  to  open  the  mbdomiittl 
cavity.  If,  therefore,  it  be  determined  to  explore  the  inner  aspect  of  the  riJig» 
this  may  be  done  by  an  incision  at  the  outer  border  of  the  rectm  or  in  Cbe 
niidiUe  line. 

An  alternative  treatment  in  the  cases  under  consideration  comtstt  m  pro- 
ceeding at  once  to  n  median  laftarotomy  below  the  umbilicus.     Prom  audi  •» 
incision  it  is  ptjssible  to  examine  both  inguinal  and  femoral,  and  tvcn  thfl 
obturator  openings  without  difficulty  ;  and  in  oases  where  the  diagnoiis  mt 
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altogether  uncertain  the  median  incision  undoubtedly  presents  considerable 
advantages.  Thorburn  has  recorded  two  cases,  and  Barker  a  third,  in  which 
reduction  en  masse  was  successfully  treated  by  median  laparotomy.  In  Thor- 
burn's  first  case  the  intestine  was  liberated  by  gentle  traction,  and  in  the 
second  case  by  notching  the  neck  of  the  sac.  In  Barker's  case  the  constricting 
neck  of  the  sac  was  divided  with  scissors,  and  after  releasing  the  bowel  the  sac 
was  turned  inside  out,  ligatured  with  silk  and  removed. 

When  a  second  strangulated  hernia  exists,  it,  of  course,  must  either  be 
reduced  by  the  taxis,  or  the  operation  practised  on  it. 

OPERATION    FOR    STRAMaXTIiATED    HXRMIA.    HERMIOTOMT. 

All  operations  for  hernia  should  be  performed  with  efficient  antiseptic  pre- 
cautions. The  Surgeon  and  his  assistants  must  first  carefully  clean  their  hands 
(Vol.  L,  p.  «S24),  and  the  sponges  and  instruments  must  be  disinfected  as 
already  described  (Vol.  I.  p.  40).  The  skin  for  some  distance  around  the  seat 
of  the  incision  must  be  shaved,  cleaned  and  disinfected.  The  wound  should 
be  occasionally  irrigated  with  carbolic  lotion  (1  in  40)  or  perchloride  of 
mercury  (1  in  2000),  or  other  antiseptic  solution,  care  being  taken  that  the 
fluid  does  not  pass  into  the  peritoneal  cavity  ;  a  basin  of  carbolic  acid  lotion 
should  be  at  hand,  into  which  the  Surgeon  should  dip  his  hands  before  intro- 
ducing the  finger  into  the  abdominal  cavity.  Should  a  coil  of  intestine  be 
unavoidably  exposed  for  any  length  of  time,  it  may  be  covered  with  a  piece  of 
ganze  soaked  in  a  warm  1  in  40  solution  of  carbolic  acid.  In  all  cases  the 
patient's  extremities  must  be  covered  with  warm  blankets,  and  no  more  of  the 
body  exposed  than  is  necessary. 

The  only  operation  which  will  be  described  is  that  in  which  the  sac  is 
opened  before  the  stricture  is  divided,  so  that  the  condition  of  the  contents 
may  be  accurately  determine^!.  Before  the  introduction  of  antiseptics  this  was 
a  serious  procedure,  and,  as  in  many  cases,  the  stricture  is  seated  outside  the 
neck  of  the  sac,  it  is  not  always  necessary  for  the  reduction  of  the  hernia. 
The  operation  without  opening  the  sac  was  performed  by  Petit  as  long 
ago  as  171H,  and  was  subsequently  advocated  by  Aston  Key  and  Luke. 
At  the  present  day,  however,  the  additional  risk  is  so  small  that  the  sac  is 
almost  invariably  opened  in  order  that  the  Surgeon  may  avoid  the  possibility 
of  reducing  gangrenous  gut  or  gut  which  is  still  in  a  state  of  strangulation  by 
bands  of  adhesion  or  by  inclusion  in  an  omental  aperture. 

It  may,  however,  happen  occasionally  that  the  Surgeon  may  be  called  upon 
to  operate  in  an  emergency  without  the  proper  means  of  ensuring  asepsis,  and 
under  such  circumstances  I  am  decidedly  of  opinion  that  opening  the  sac 
should  if  possible  be  avoided  whenever  the  hernia  has  not  been  long  stran- 
gulated and  presents  no  signs  of  gangrene,  and  more  especially  when  it  is 
femoral  or  umbilical. 

When  an  old  irreducible  hernia  of  large  size  becomes  strangulated  it  is 
usually  better  to  avoid  opening  the  sac  if  possible,  as  the  contents  cannot  be 
completely  reduced,  and  owing  to  the  difficulty  in  dressing  such  cases  septic 
inflammation  may  follow,  terminating  in  fatal  general  peritonitis.  In  these 
cases,  as  Luke  has  pointed  out,  it  rarely  happens  that  the  old  adherent  parts 
are  seriously  strangulated,  but  the  whole  mischief  seems  to  be  occasioned  by 
the  new  protrusion,  which  is  tightly  nipped  ;  and  if  this  can  be  liberated  and 
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rednocd,  the  Snrgeon  has  done  all  that  need  be  accomplished.  The  errd 
of  the  reduction  of  the  recent  protrusion,  althongh  the  old  adherent  antl 
irreducilile  liernia  be  left,  is  usually  sufficiently  clear  ;  the  portion  of  g«t 
returning  with  a  slip  and  a  i^urgle,  with  considemlile  diminution  in  the  general 
tension  of  the  tumour, 

C»rERATiON. — Exposure  of  the  Sa€.— The  patient  niust  be  placed  on  a 
table  of  con  Yemen  t  height  and  brooght  to  the  edjOfe  of  it.  The  dissection  of  Uie 
hernial  coverings  in  layers  anatomically  arrange<l  is  never  done  at  an  operuttcm, 
The  Burgeon  proceeds  as  follows  :  An  incision  of  sufficient  length  is  made  ovrr 
tlie  neck  of  the  sac  ;  this  may  l>e  best  done  by  pinchin*^  tip  a  fold  of  skin*  pushiBjr 
the  scalpel  through  its  base  with  the  back  of  the  instrument  turned  toward*  the 
lieniia,  and  then  catting  upwards  (Fig.  796).  A  Hnear  incision  is  thus  made, 
which  may  be  extended  at  either  end  if  necessary  ;  the  dissection  is  then  carmd 
through  the  superficial  fascia  and  fat  with  the  scalpel  and  forceps.  If  any 
small  artery  spout,  it  should  be  tied  at  once,  or  seized  in  forcipressur©  forocp*. 
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lest  the  bleeding  obstruct  the  view  of  the  part  in  the  subieqnent  atepa  (if  tlir 
operation*  As  the  Surgeon  approaches  the  sac,  greater  ciiution  is  rrqitirfd* 
particularly  if  the  sobserous  areolar  tissue  be  dense,  opaque,  and  faminated. 
The  Surgeon  must  pinch  this  up  with  the  forceps,  make  a  small  incisioa  totu 
it,  introduce  a  director,  and  lay  it  open  upon  this,  or  on  the  finger  (Fig.  797 l 
If  it  be  thin  and  not  0}>aque,  m  aa  to  admit  a  view  of  the  subjacent  partAt  Iw 
may  dissect  it  through  with  the  unsupported  hand.  In  this  way  he  prtioeedf 
until  the  ma  is  reache^l,  which  is  naually  known  hy  its  roonded  and  U»ae 
appearance,  its  filamentous  character,  and  \i^  hlnish  colour.  In  some  caai 
the  Surgeon  thinks  that  he  has  reached  the  sac,  when  in  nsality  he  bas  only 
come  upon  a  deep  layer  of  condensed  areolar  tissue  in  cloee  contact  with  it : 
here  the  dull  and  opaque  chantcter  of  the  tissue  and  its  more  solid  fed, 
togetlicr  with  the  absence  of  the  peculiar  tension  that  is  diaracteristic  i\f  tbr 
sac,  will  enable  him  to  recognize  the  real  atate  of  things.  In  other  casot^  \im 
sac  is  so  thin,  and  the  superticial  structnTea  are  so  little  condenser!,  tbafe  tlie 
Surgeon  may  lay  it  open  in  the  earlier  incisions  before  he  thtoka  be  btt 
fBMshed  it.    In  these  circnmstauces  a  portion  of  the  intestine  prolmiijiift 
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might  be  mistaken  for  the  sac.  This  danfferows  error  raay  be  avoided  by 
obfierving  the  highly  polished  appoamnce  presented  Liy  the  dark  and  congested 
irut,  and  the  non-existence  of  any  adhesioon  l)etween  its  deeper  portionft  rtnd 
the  tissues  upon  which  it  Hes.  If  the  sac  be  prematurely  opened,  the  »>seape 
of  fluid  will  indicate  this  ;  and  if  omentum  protrude,  its  granular  appearance 
and  peculiar  feel  will  at  once  cause  its  recojj;nitiou. 

OpeiLmg  the  Sac* — The  sac,  having  been  exposed,  must  be  carefully 
opened  ;  this  should  bt*  done  towards  its  anterior  aspect  ;  and^  if  it  be  a  small 
one,  at  its  lower  part  It  may  best  be  done,  if  the  sac  he  not  very  tense,  by 
seizing  a  j^kortion  of  it  between  the  finger  and  thumb,  and  thus  feeling  tliat  no 
intestine  is  included  ;  a  small  portion  of  it  is  then  pinched  up  with  the  forceps^ 
and  an  opening  is  made  into  it  by  cutting  upon  their  points  with  the  edge  of 
the  scalpel  laid  horizontally.  This  may  be  rather  difticult  if  the  sac  is  tensely 
<1  intended  with  fluid.  In  these  cases,  the  fluid  sometimes  sqnirts  out  in  a  full 
jet,  and  occasionally  in  a  very  considerable  t[uantity.  I  have  seen  at  least  a 
pint  of  slightly  bloody  serum  escape  on  opening  the  sac  of  an  old  inguinal 
hernia  which  had  become  strangulated.  Most  frequently,  however,  there  is 
not  more  than  from  half  an  oonce  to  an  ounce  ;  and  sometimes  the  quantity 
is  coEsidembly  less  than  this.  If  the  fluid  be  clear  and  transparent,  of  a 
yellow  tint  like  serum,  it  is  a  good  sign,  as  probably  no  great  amount  of  con- 
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on  has  taken  place*  If  reddened  by  extravasation  of  blood,  it  is  an 
ence  of  increased  congestion ;  and  the  rleeper  the  discoloration,  the 
browner,  the  more  mnddy  the  fluid,  the  greater  probably  has  been  the  conges- 
tion or  inflammation  of  the  strangulated  parts.  In  some  instances  scarcely 
any  fluid  exists  ;  and  then  it  becomes  necessary  to  proceed  with  extreme 
caution  in  opening  the  sac,  as  the  gut  or  omer»tum  is  applied  closely  to  its 
inner  wall  In  such  cases  as  these  the  sac  is  not  nnfrequently  suf^cieotly 
translucent  to  enable  the  Surgeon  to  see  its  contents  through  it ;  and  he 
i&hould  then  open  it  over  the  omentum,  or  any  small  mass  of  fat  which  he  may 
observe  shining  through  it.  The  opening,  when  once  made  into  the  sac,  may 
be esilsoded  by  the  introduction  of  a  broad  director  (Fig.  7f*8),  upon  which 
it  ii  to  be  slit  up  to  a  safficient  extent  to  allow  the  examination  of  iu 
contents. 

JMvisioiL  of  tha  Strictnre. — ^The  next  point  in  the  operation  is  the  divi- 

uf  the  stricture  ;  and  this  requires  considerable  care,  lest  injury  Ije  done 

to  the  neighbouring  parts  of  impc»rtancc,  or  the  gut  be  wounded*     Vessels  and 

ftruGtures  in  the  vicinity  of  the  stricture  are  avoided  by  dividing  rt  in  a  pro|">er 

direction,  in  accordance  with  ordinary  anatomical  considemtions,  which  will  be 

sribed  when  we  came  to  speak  of  the  special  forms  of  rupture.     All  injury 

e  intestine  is  prevented  by  inirodncing  the  index  finger  of  the  left  hand 

t  of  stricture,  ifisinuatintr  the  fingernail  underneath  it,  and  divid- 

triction  i»y  means  of  a  iiernia*knife  having  a  very  limited  cutting 

(Pig.  7t)y^     If  a  director  be  used  to  guide  the  knife,  the  intestine  wdl  be 

lliconflidenihlc  danger,  as  the  instrument  may  be  slid  under  that  portion  of  it 
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which  lic«  beneath  the  stricttire  ;  or  the  tense  gut,  curling  over  the  ride  nf  the 

poove,  may  come  into  r«mtiict  with  the  edge  of  the  knife.  These  :i 
are  prevented  by  m\n^  the  fintrer  as  a  director,  and  slipping  the  her? 
(which  bhould  not  have  quite  so  lung  a  probe-point  as  those  usuallj  mmk) 


Pig.  T99.-H«ntl«knife 


Fig.  800.— Moito  of  tt«iug  ihn  Bvml4-kDlf<i 


along  the  palmar  surface  of  the  finger,  apon  its  flat  side  (as  repnist^nteil  io 
Fig.  8(M») :  the  finger  serves  to  keep  the  bowel  out  of  the  way,  and  detecU 
any  part  that  may  l>e  iuterpofied  between  the  edge  of  the  knife  and  the 
stricture. 

During  the  division  of  the  stricture,  the  protruding  portions  of  intestiiw 
must  he  protected  from  the  knife.     Tlie  operator  may  apmid  his  left  baiid 

over  them  iu  such  a  way  th»t 
they  cannot  be  touched  by  tb«) 
edge  of  the  instrument :  or  Ihey 
may  be  protect^^d  by  an  aAsistant 
In  some  cases  the  stricture  i* 
so  tight  that  it  is  at  first  almo«t 
impossible  to  get  the  edge  of  tht 
nail  underneath  it.  The  Surgeon 
will,  however,  generally  ftuct'^tied 
in  doiug  so,  by  directing 
assistant  to  draw  down  the 
intestine,  so  as  to  loosen  it,  ns  it  were,  from  underneath  the  strietua* ;  he  wf 
then  Qsnalty  succeed  in  jjassing  his  finger  up  in  the  middle  of  the  coil^  w 
the  mesentery  lies.  As  soon  as  the  blunt  end  of  the  hernia-knife  hu^  Ijci'II 
passed  under  the  strictui\%  its  sharp  edge  must  he  turned  up,  and  the  coo- 
striction  divided  iu  a  pro|>er  direction,  to  a  very  limited  extent,  from  one* 
eighth  U*  a  quarter  of  an  inch, 

Reductioii.— The  intestine  and  omentum,  having  been  examiued,  mtuit  be 
dealt  with  according  to  the  condition  in  which  they  are  found  ;  as  will 
flequently  be  described.  If  these  structures  be  sufliciently  healthy  to 
of  reduction,  the  intestine  should  first  of  all  be  replace<l.  This*  must  be 
by  pushing  it  back  with  as  much  gentleness  as  i>ossibk%  and  chiefly  by 
the  index  tingers.  Wheu  it  has  slipped  up  into  the  abdomen,  the  omentiiiii 
mast  be  returned  in  the  same  way.  Care  should  be  taken  that  the*  iiiAr^^tiu  Ctf 
the  sac  are  firmly  held  down  by  means  of  a  pair  of  fnn  '       -    t^gellMf 

with  its  contents,  be  returnc*d  m  maase^  the  stricture  bri  :,    Aft9 

reduction*  the  Surgeon  should  pass  his  finger  through  the  nock  of  the  sac,  and 
fetd  that  all  is  clean 

Treatment  of  the  6ae. — As  a  general  rule,  the  o|)emtion  should  l« 
ploted  by  (^losint:  the  neck  t>f  the  siic,  and,  if  possible,  the  ring,  as  in  the 
care  of  a  redut  ibli*  hernia.     The  details  of  this  part  of  the  oprmfion  vary 
with  the  variety  of  the  rupture,  and  w  ill  be  described  with  the  h\  nlm. 

Tlie^xj  are»  however,  many  exceptions  to  the  rule.    It  may  ha|  tb4 


J 


liERNlOTOM  Y :    A  FTERTREA  TMEN  7\ 


S49 


Sur<;eoii  k  obliged  to  operate  without  the  means  of  carrying  out  efficient  anti- 
septic treatment ;  it  is  wiser  then  not  to  attempt  a  radrciil  cure.  If  the  patient 
be  much  exhsnstCHl,  or  be  very  old  and  feeble,  or  snfferinf^  from  bronchi tta,  the 
o{x*ration  should  l>c  conclnded  as  quickly  as  possible,  as  the  prolonged  arlminis- 
tratit^n  uf  the  anicathetic  and  exposure  necessitated  by  attempting  a  radical 
cure  might  turn  the  scale  agaiuBt  him.  Lastly,  if  there  is  the  slightest  doubt 
ii^  to  the  vitality  of  the  gut,  the  ring  should  not  be  closed,  as  ehould  gangrene 
or  ulcoratinn  occur  after  reduction,  the  patient's  only  chance  of  life  lies  in 
lulheaion  of  the  d»maged  gut  to  the  ring,  and  in  the  formation  of  an  artificial 
nnns  at  the  wound.  The  experience  of  recent  years  has  clearly  shown 
that  in  properly  selected  eases  the  patient's  danger  is  not  increased  by  con- 
cluding the  operation  with  a  radical  cure.  If  no  means  be  taken  to  close  the 
neck  the  opening  in  the  sac  heals  readily  under  the  pressure  of  the  drcasing, 
but  obliteration  by  adliesion  of  its  sides  rarely  occurs,  and  consequently  the 
hernia  returns  when  the  wound  is  healed. 

Treatment  of  tlie  Wound. — Atler  the  operation  is  completed,  whether 
the  sac  be  removed  or  not,  the  wiinnd  must  be  brought  together  with  suturos* 
and  unless  it  is  perfectly  dry  it  is  better  to  introduce  u  small  tube  at  the  lower 
angle.  Any  etficient  antiseptic  dressing  may  be  usi^,  and  care  must  be  laken 
that  it  surrounds  the  wound  for  some  distance.  Uniform  elastic  pressure  is 
best  obtained  by  a  large  w<x>l-dre88ing  firmly  secured  witli  a  bandage,  and  a 
single  turn  of  an  elastic  bandage  may  conveniently  be  passed  over  the  aljdominal 
opening  to  act  as  a  trusa.  In  the  absence  of  other  dressingSi  simple  dry  lint  or 
cotum-vvool  may  be  used.  Primary  union  occurs  in  mo«t  cases,  and  unless  a 
drainage-tube  has  been  used  the  dressing  can  usually  b©  left  undisturbed  for 
eight  or  ten  days.  Should  suppuration  occur  the  stitches  must  be  removed 
and  a  light  antiseptic  dressing  applied,  lest  the  pus,  not  finding  a  ready 
outlet,  may  either  be  dilTused  between  the  muscular  planes  of  the  abdominal 
wall,  or  return  into  the  peritoneal  cavity,  exciting  inflammation  of  it, — ti 
result  which  I  have  more  than  once  seen  occur. 

After  ^Treatment. — The  patient  should  be  kept  quiet  in  bed,  with  the 
;  on  the  affected  side  bent  over  a  pillow.  Fmrn  30  to  10  n^,  of  laudannm 
then  be  given,  or  ^  to  j^  gr.  of  morphia  bypiwiermically.  If  the  strangu* 
•  iation  has  been  of  very  short  duration — ^under  2i  hours— and  the  gut  but 
Ititle  congested,  the  patient  may  be  left  without  further  medical  treatment 
until  the  bowels  act  by  themselves,  unless  this  be  delayed  for  live  or  six  daya, 
,  when  a  castor-oil  and  gruel  enema  may  be  given.  In  all  cases  in  which  the 
^  atrangnlation  has  been  of  longer  duration  and  more  severe,  the  bowels  must 
.be  kept  cH)nfined  by  small  doaes  of  opium  till  the  fourth  day  at  least.  The 
L  opium  may  then  be  discontinued  if  there  is  no  ab<lominal  tenderness  or 
[other  bad  symptom,  and  the  bowels  allowed  to  act  naturally*  If  they  do  not 
i^i  before  the  end  of  a  week  and  the  patient  is  well  in  other  resfjects,  an 
[enema  may  be  given.  It  is  of  very  great  importance  nut  to  administer  any 
[purgatives.  If  tlie  mechanical  obstruction  has  been  removed  the  bowels  will 
satire  to  recover  their  pro|)er  functions  ;  though,  in  conseiiucnce  of  the  gut 
ag  been  severely  cortstric^tcd  by  the  pressure  of  the  stricture,  it  may 
|re€|uirc  to  be  left  quiet  for  a  few  days  Ix'fore  it  can  recover  its  peristaltic 
ction.  The  administration  of  purgatives,  by  still  further  irritating  it,  will 
tlucRii^  the  risk  of  infiammation,  and  will  probably  do  much  harm.  The 
'patient,  of  course^  must  bo  kept  upon  the  tiimplest  and  most  unirritating 
rot.,  ti,  1*  I 
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diet— indeed,  he  sboold  be  allowed  ODly  barley- water  and  ice  for  the  first 
day,  and  afterwards  some  beef-tea  or  chicken-broth  ;  milk  should  be  avoided, 
as  it  coagulates  in  the  st^iniach  and  is  not  easily  di^esUjd.  No  solid  food 
must  Ije  given  till  the  bowels  have  acted,  and  all  risk  of  peritonitis  has 
passed. 

The  mortaUly  after  the  operation  for  strangukted  hernia  is  infliieiiood 
chiefly  by  the  length  of  time  which  has  elapsed  before  it  is  nndertaken  (sec 
p.  840),  Of  1:32  consecutive  cases  operated  cpoo  in  University  Colleg©  Hospital 
during  the  ten  years  1881  to  1890.  37  died,  giving  a  general  mortality  of  2^ 
per  cent.  The  result  is  also  greatly  influenced  by  the  age  of  the  patient : 
being  very  much  more  favourable  in  the  earlier  than  in  the  later  periods  of 
life*  Of  UtiiiJi  cases  collected  by  ^lacready  from  the  Reports  of  St.  Bjulholo- 
mew*B,  St  George's,  St.  Thomases,  and  University  College  Hospitals,  33  weit 
under  ten,  and  of  these  25  recovered  and  M  died  ;  between  ten  and  twenty,  IS*  | 
recovered  and  ;>  died  ;  between  twenty  and  thirty,  88  recovered  and  17  dteii; 
between  thirty  and  forty,  lOG  recovered  and  28  died  ;  between  forty  and  fift\, 
16r»  recovered  and  72  died  :  between  fifty  and  sixty,  127  recovered  and  1*4 
died  :  between  sixty  and  seventy,  102  recovered  and  M  died  :  ^tnd  uKr, 
seventy,  44  recovered  and  72  died. 

Bronchitis  with  emphysema  is  a  very  serious  and  not  uncomnjtiri  r 
tion,  the  strangulation  being  often  due  to  the  cough.      It  is  frcMju^nu.;     _  _ 
vated  to  a  fatal  degree  by  the  anaesthetic  and  the  exposure  during  the  opemiios* . 
In  these  cases  chloroform  should  be  usal  in  preference  to  ether*     Oheflut?» 
also,  has  a  very  unfavourable  effect.     The  depth  of  the  wound  in  fat  pfOple 
adds  to  the  difticuUy  of  drainage,  and  the  dischai'ges,  if  allowed  to  decompose, 
readily  soak  into  the  subperitoneal  cellular  tissue,  and  give  rise  to  diffbse 
eellnlitis  with  sloughing. 

Ace  IDE??T8  ANir  MODIFICATIONS  OP  THE  OPERATION. — The  Operation  harioH 
thus  been  described,  we  have  next  to  consider  in  detail  certain  ncn^identij 
attending  it,  or  modifications  which  may  be  required ;   such  as  Pcritonitifl»  ^ 
Acute   Enteritis,  the   Management  of  the   Intestine  according  to  ita  roo- 
ditions,  the  JIanagement  of  Adhesions  and  of  the  Omen t am,  Wouuda  at  tlie 
Intestine  and  of  Arteries,  *Sloughing  of  the  8ac,  Artificial  Anus.  n\u\  Fivcil 
Fistula. 
wm    Bifftafle  Peritonitis  in  a  most  serions  oomph'cation  after  oporaci 
Jkrangulated  h<.'rnia.     It  very  rarely  exists  at  the  time  of  the  operation, 
certain  number  of  cases  it  arises  from  the  intnKiuction  of  septic  mutter  tnt*i 
the  cavity  of  the  abdomen  from  tlie  wound  either  at  the  time  of  the  opcmtioi 
or  at  a  later  period  should  suppuration  take  place.     In  other  caaea  U 
dependent  upon  the  condition  of  the  gut  at  the  time  it  is  reduced,     Ei^m  if 
be  actually  gangrenous  it  may  rapidly  become  surrounded  by  finn  m&kmjouiaff 
exudation,  and  diffuse  inflammation  may  thus  be  prevented*    More  ooauiKmlt 
this  fails,  the  inflammation  extends  more  widely,  and  the  quantity  of  the 
tion  becomes  so  great  that  the  healthy  part  of  the  peritoneum  cannot  abmii 
(see  Vol  L,  p.  HiiO) ;  septic  changes  then  take  place  in  the  accnnmlaled  HbU 
the  irritating  products  are  diffused  widely,  and  general  peritoniti*  results.  Wbcm 
the  gut  is  gangrenous,  and  pnjbably  if  it  be  very  acutely  inflamed  vm  thu  nsiih 
of  long  strangulation,  the  surrounding  inflammation  of  tlie  peritoneum 
aasume  a  septic  form,  the  infection 
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it  is  evident  that  these  can  have  no  influence  when  the  source  of  infoytron 
comes  from  within  the  gut. 

The  Sijmpioms  vhjj  much  in  different  cages.  Sometimes  all  the  ordinary 
Eigm  of  acute  inHammation  of  tlie  peritoneum  are  present.  There  is  tender- 
ness of  a  diffused  charartpr,  with  lancinating  pains.  The  patient  lies  on  his 
back^  with  his  knee^  drawn  up*  has  an  anxious  eountenance,  a  quick,  hard 
pnhey  a  dry  tongue,  and  high  fever  ;  the  respiration  i«  principally  thoracio, 
and  tympanites  soon  comes  on.  The  bowels  are  usually  constipated,  though 
sometimes  irritated.     Vomiting  usually  forms  a  marked  symptom. 

In  other  c^wes,  especially  in  i^Iderly  or  debilitated  subjects,  the  local  sym- 
toros  above  mentioned  are  little  marked,  and  the  patient  dies  rapidly  of  acute 
septic  poisoning.  Two  or  three  days  after  the  operation,  the  patient  becomee 
deprossed,  with  a  quick  and  weak  pulse,  an  anxious  countenance,  a  tumid  and 
tympauitic  abdomen,  and  rapid  sinking  of  strength.  In  the  majority  of 
chutes,  however,  some  of  the  ordinary  local  signs  of  peritonitis  are  present* 
After  death,  the  abdi-minal  cavity  will  be  found  to  contain  a  quantity  of 
turbid  serous  fluid  mixed  with  flakes  of  tymph  ;  in  many  instances  in 
such  quantity  m  to  j^ive  it  a  puriform  appearance,  and  not  unfreqnently 
matting  together  the  coils  of  intestine. 
H  The  Treahiipnt  of  this  romph cation  is  best  conducted  by  the  administration 
H  of  opium.  A  pill  containiut^  ^t,  j  of  opium  may  tie  given  every  fourth  or 
H  sixth  hour,  and  hot  fomentations  should  be  applied  to  the  abdomen.  The 
^Lfflpiient  must  be  confined  to  barley -water,  mi  tk,  and  ice.  If  the  inflammation 
JWibiideg,  the  constipation  which  is  occasioned  by  it  will  be  relieved  without 
purgatives.  The  tympanites  may  l>c  removed  in  some  cas<^s  by  the  pissage  of 
a  long  tube  up  the  rectum.     If  there  be  any  reason  to  suppose  that  the  peri- 

■  tonitis  is  due  to  perforation  of  the  gut  k\t  the  su)>ervention  of  gangrene,  and  if 
H  the  patient's  general  condition  allow  of  it|  laparotomy  may  perhaps  bold  out 

■  slight  hope  in  an  otherwise  hopeless  case* 

^calixad  Peritoaitifl  is  of  common  occurrence.  It  is  not  charactenzcd 
by  any  very  e\ itlent  Kymptoms  beyond  pain  and  tenderness  at  some  point  of 

I  the  nlKlomen  near  the  seat  of  the  hernia.  It  is  most  commonly  due  to  the 
csondition  of  the  trut  when  reduced,  and  is  often  conservative  in  chai-acter. 
Thua  in  a  c'asc  in  Tnivereity  College  Hospital,  in  which  the  patient  died  dx 
dayii  after  the  operation  from  bronchitis  and  emphysema,  the  part  of  the 
iuteitiue  whicli  ha<l  been  nip} Kid  was  found  to  t>e  firmly  adherent  to  the 
BUrrr)Unfling  «!oils  by  receut  inflammatory  exudation.  Opposite  the  seat  of 
itricturt'^  was  n  small  slough,  aliout  half  an  inch  in  diameter,  affecting  the 
whole  thickness  of  the  coats.     It  was  already  partly  scpamted»  and  had  the 

i  patient  not  died  frf>m  other  cauflea,  would  probably  have  been  thrown  off  into 
the   intestine,   without    ffe<'al   extravasation,   owing   to   the  firmness  of  the 
unrrniinding  adhesions.    The  presence  of  the  signs  of  local  peritonitis  are 
of  iiuporiauce  only  as  indicating  the  necessity  of  avoiding  purgatives  or  even 
SdMOEiata,  until  they  have  passed  off.     The  patient  must  be  kept  slightly  under 
the  influence  of  opium  to  maintain  rest  of  the  iuflamed  bowel  till  ali  tenderness 
has  dinappeared, 
H      Acute  Catarrlial  InEammation   of  tlie  Bfacous  BCembrand  of  the 
H  tfitt«ititie  or  Acate  Enteritis  occassional ly  follows  reduction  of  a  strangulated 
H  hernia  whether  by  taxis  or  by  operatiou^  and  may  pit>ve  fatal.     In  this  condt* 
the  vomiting  continues,  but  becomes  altered  in  chanwter,  being  no  longer 
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stercoraceouB  but  often  very  abundant  and  watery,  with  mnch  mucus 
shreds  of  Wuckened  blcK>d  floating  in  it.  At  tlie  same  time  there  ini;^y  bir 
profnse  diarrhoea  nnaccompanied  by  any  mtirkt^nl  pain,  the  stooU  being  dark 
and  very  offensive.  Unless  this  condition  be  relii^vcd  by  treatment  collapec 
speedily  sets  in,  the  extremities  become  cold  and  con  treated,  the  pulse  fails, 
and  death  soon  follows.  Acute  enteritis  may  possibly  occur  m  the  result  of 
prolonged  obstruction,  but  it  is  far  more  commonly  due  to  the  admin i^truL ion 
of  powerful  purgatives  l>efore  the  nature  of  the  case  was  ascertained.  The 
best  treatment  is  the  administration  of  a  mixture  containing  a  sixth  of  a  grain 
of  njorphia  and  ten  gniins  of  nitrate  or  carbonate  of  bismuth  every  four  hoimL 
At  the  same  time  no  solid  food  must  be  allowed.  Milk  and  soda-water,  btirkf 
water,  arrowroot,  or  carefully  prepared  chicken -broth  may  be  giveiK  Beef-Usi 
is  apt  to  increase  the  diarrhoea.  Brandy  is  frequently  very  useful,  both  m  t 
Btimulant  and  in  aiTesting  the  diarrhcea* 

Kanag^ment  of  Congested  Intestine. — The  condition  in  which  the 
contenu  of  the  sac  ai^  found  in  a  case  of  hernia  determines  greatly  tb? 
course  which  the  Surgeon  should  puraue  after  division  of  the  stnctun'-  Mofl 
fre<juently  the  intestine  is  deeply  congested^  being  of  a  reddish  parfde,  « 
claret,  or  chocolate  colour.  This  congested  state  must  not  be  coufontided 
with  gangrene — a  mistake  which  might  happen  if  the  Surereon  were  to  judge 
of  the  condition  of  the  bowel  by  its  colour  oulj.  However  dark  thi«  may  be, 
the  gut  cannot  be  said  to  be  gangrenoos  so  long  as  it  is  polished  antl  Hrro* 
free  from  putrescent  odour,  and  without  a  greenish  tinge^  In  i^^iam  \n  which 
there  is  much  doubt  as  to  whether  its  vitality  continues  or  not»  it  haa  b€«a 
proposed  to  scarify  its  surface  lightly  with  the  point  of  a  hincet.  If  blood  flow 
from  the  punctures,  this  may  l)e  taken  a«  a  proof  of  the  continuance  uf  the 
vitality  of  the  part.  Such  a  procedure  as  this,  however,  is  certainly  attenrkil 
with  some  degree  of  danger,  and  can  seldom  be  required. 

When  the  intestine  is  merely  congested,  however  deeply,  the  nile  is,  tbatti 
should  be  returned  int^  the  cavity  of  the  abdomen  in  the  hope  of  its  ult  ^ 
recovering.     This  it  will  generally  do  if  it  have  not  been  too  murh  . 
after  the  sac  has  been  opened  x  but  in  some  ctises  it  will  sluugh  a  few  dAVi 
after  it  has  been  reduced,  and,  the  faeces  being  discharged  through  tli**  w  iknn,] 
a  faecal  fistula  will  be  formed  ;  this  may  happen  as  late  as  the  eighth  < 
day  after  the  operation.     In  doubtful  cases  the  wound  should   l>    ' 
open  and  lightly  dressed  with  some  antiseptic  material,  no  effort  ; 
to  close  the  neck  of  the  sac  with  the  idea  of  obtaining  a  nuiical  curt*. 

Kanagement  of  Tightly  Constricted  Intestine* — Wlien  the  v 
has  been  very  tightly  nipped  by  a  sharp-edged  stricture,  so  that  a  dci  j 
or  depreflBion  is  left  U|wn  it,  it  seldom  recovers,  whether  the  whole  oi  lae 
coil  of  gat  have  l)ecn  thus  affected,  or  only  a  small  portion  of  its  diaaieicr* 
It  is  remarkable  how  very  quickly  changes  which  are  incompatible  witk 
life  may  ensue  in  a  portion  of  gut  that  has  been  very  tightly  Atnui  Mi!^ti^ 
I  have  known  a  coil  of  intestine,  th  it  had  Ikj^ju  but  eight  hours  2*1  it|, 

so  tightly  constricted  as  not  to  regain  its  viUility  after  reduction  •  vi^^,  '**»*). 
In  such  cases  the  patient  usually  dies  of  peritonitis  in  the  coume  of  a  feirda|t 
without  the  bowels  having  acted,  all  peristaltic  motion  having  neoewdy 
been  annihilated  at  the  injured  point.  On  examination  aftar  death,  Uieooii* 
stricted  intestine  will  be  found  to  present  all  the  appearances  of  ^tm§rwm^ 
being  of  a  black  ora^hy-grey  colour*  without  having  any  floocoli  of  l]mi|ih 
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deposited  upon  its  surface,  fchoii«fh  these  may  be  in  abundance  in  the  neigh- 
booriug  partJi^.  From  the  very  unfavourable  result  of  those  cases  in  which 
there  has  l)een  v^eiy  tight  nipping  of  the  protruded  bowel,  a  very  cantioua 
prognosia  should  be  given  x  and,  in  reducing  the  gut  after  division  of  the 
stricture,  care  should  be  taken  not  to  push  it  far  ba<^_'k  into  the  abdomen,  but 
to  leave  it  near  the  inner  ring  ;  so  that,  in  the  event  of  its  ultimately  giving 
way,  there  may  be  less  risk  of  fflecolent  extravasation  into  the  peritoneal 
cavity.  In  those  cases  in  which  the  nipping  has  been  very  severe,  the  sulcus 
being:  distinctly  marked,  and  the  intestine  excessively  dark  and  congested, 
though  not  certainly  gangrenous,  it  would,  I  think,  be  better  to  treat  it  as  if 
it  were  so  and,  after  dividing  the  stricture,  to  leave  it  outride  the  ring  instead 
of  returning  it ;  the  reduction  of  intestine 
in  this  state  being  almost  invariably 
followed  by  fatal  peritonitis. 

It  is  important  tu  o^)serve  that  it  is  not 
always  possible  to  tell  certainly  whether 
the  gut  is  past  recovery  or  not.  Intestine 
which  has  Ijeen  so  severely  nipped  as  to 
be  unable  to  recover  its  vitality,  and 
which  will  fall  into  a  &tate  of  gangrene 
after  l>eing  reduced,  may  not,  at  the  time 
of  it«  exposure,  present  the  characters  of 
putrescence  :  there  is  no  foetor,  no  green 
or  pulpy  appearance,  no  loss  of  polish,  nor 
ioparation  of  jKfritoneura  ;  it  is  simply  of 
s  dark  purple  or  maroon  colour,  and  that 
it  haa  been  tightly  nipped  is  evident  from 
tlie  snlcus  upon  it.  There  are  no  signs  of 
gangrene,  simply  because  sufficient  time 
Hm  not  elapsed  for  putrefaction  to  set  in. 

been  tied,  though  vit^ility  i^e  extinct  in  the  jmrt,  some  time  must  elapse 
before  signs  of  putrescence  manifest  themselves,  so  it  may  be  with  a  strictnred 
gut. 

BE&nagemexxt  of  Gangrenous  or  ITlcerated  Intestine. — When  the 
intestine  is  actually  gangrenous,  the  integuments  covering  the  tumour  will  bo 
infiltrated,  brawny.,  and  duskily  congested],  and  the  structures  immediately 
overlying  the  sac  matted  together  ;  the  sac  will  contain  fetid  dark-coloured 
in  or  pus ;  and  the  softem^d,  lacerable,  or  pnlpy  look  of  the  protrudes! 
,  its  loss  of  lustre,  and  peculiar  greenish -black  or  dark-grey  colour,  will 
tiio  nature  of  the  mischief  to  Ite  rearlily  recognized.  In  the  majority  of 
there  will  be  much  constitutional  depression,  with  clammy  skin, 
tympanitic  abdomen,  and  brown  or  black  tongue  ;  but  in  some  instances  I 
have  known  all  these  sym[ttoms  to  be  absent,  and  the  condition  of  the  patient 
tn  present  no  very  unfavounible  featnres.  Much  difference  of  opinion  has 
ahv  « d  among  Surgeons  9M  to  the  proper  line  of  practice  in  such  cases, 

Alt' I  srion  is  far  f rom  iettled  at  the  present  day.     The  treatment  of 

those  caj*ejs  in  which  only  a  small  nlceration  exiAte  in  the  bowel  will  need 
aeparate  consideration^  but  when  the  gut  is  actually  gangrenous  in  a  part  or 
the  whole  of  its  circumference^  the  two  coon*e8  which  are  open  to  the  Surgeon 
»re  ;  1.  To  make  an  artificial  anus,  which,  should  the  patient  recover,  may 
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possibly  be  closed  by  one  of  the  methods  subsequently  to  be  oonndeR 
2.  To  resect  the  gangrenous  portion  of  the  gut  and  restore  the  ooDti 
the  gut  by  suture.  After  these  methods  have  been  described,  thdr 
advantages  will  be  discussed. 

1.  If  it  be  decided  to  make  an  artificial  anus,  the  stricture  should  be 
in  the  usual  way,  great  care  being  taken  to  disturb  as  little  as  pon 
adhesions  which  may  have  formed  about  the  neck  of  the  sac.  Trs^ 
Lawrence  thought  that  the  division  of  the  stricture  was  unneoesBary 
Dupuytren,  Astley  Cooper,  and  Key  (with  whom  I  concur),  advised 
should  be  done. 

A  free  incision  should  next  be  made  into  the  protruded  portion  o! 
which  must  be  left  unreduced,  so  as  to  allow  the  esci^  of  fsBoes ;  \ 
wound  left  open  and  covered  by  an  absorbent  dressing.  The  got 
vicinity  of  the  stricture  is  retained  in  situ  by  masses  of  plastic  ex 
which  prevent  the  peritoneal  cavity  from  being  opened.  If  the  i 
should  already  have  given  way  before  the  operation  is  perfon 
stricture  must  be  divided,  and  the  part  then  lefb  unreduced,  care  beii 
to  interfere  as  little  as  possible  with  any  adhesions  lying  inside  the 
the  sac. 

When  only  a  small  portion  of  the  bowel  is  gangrenous,  the  betta 
to  return  it  just  beyond  the  mouth  of  the  sac,  without  laying  it  opra 
should  not  be  pushed  any  distance  into  the  cavity  of  the  abdom 
pressure  of  the  surrounding  parts  will  prevent  extravasation.  Ti 
slough  separates,  it  will  probably  be  discharged  into  the  cavity  of  the  i 
and  the  aperture  resulting  will  be  closed  by  the  adhesions  that  extend 
its  margin  and  the  abdominal  wall. 

A  modification  of  the  method  of  treatment  above  described  consists 
drawing  down  the  bowel,  excising  the  gangrenous  portion,  and  safei 
ends  of  the  gut  to  the  skin  incision. 

2.  During  recent  years,  the  operation  of  removing  the  gangrenooi 
of  the  gut  and  uniting  the  intestine  by  suture  as  originally  perfon 
success  by  Ramdohr  in  1727,  has  been  revived  and  repeatedly  perfo 
Billroth,  Czemy,  Kocher,  Hagedom,  and  Mikulicz,  and  in  this  ooi 
R.  Parker,  Lockwood,  Kendal  Franks,  Arbuthnot  Lane,  and  oih 
adopting  this  method,  the  wound  must  be  sufficiently  enlarged  to  i 
intestine  to  be  exposed  well  beyond  the  gangrenous  area.  The  detail 
operation  will  be  the  same  as  in  enterectomy  performed  for  ruptu 
intestine  or  for  tumour  (see  Vol.  I.  p.  886,  and  Vol.  II.  p.  9S4). 
approximating  the  ends,  the  contents  of  the  loaded  upper  part  of  t 
should  be  allowed  to  escape,  but  the  greatest  care  must  be  taken  not 
faecal  matter  to  enter  the  peritoneum.  The  incisions  in  the  bowel 
made  well  beyond  the  damaged  area,  as  it  is  far  better  to  remove  a  fe 
of  healthy  gut  than  to  put  sutures  in  a  part  which  is  ah*eady  swollen,! 
and  congested.  No  mesentery  should  be  removed  unless  its  vita 
suffered  from  strangulation. 

In  endeavouring  to  draw  a  comparison  between  these  two  me< 
treating  gangrenous  intestine,  it  must  in  the  first  place  be  observed 
mortality  following  the  formation  of  an  artificial  anus  is  very  high 
cases  collected  by  Lockwood  from  the  Reports  of  St.  Bartholomew'^ 
the  death  rate  was  90  per  cent. ;  and  of  202  cases  tabulated  by  Kenda 
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Of  807  per  cent.,  died.  The  two  most  common  canses  of  death  are 
tomiis  and  gradual  starvation,  due  to  the  escape  of  the  contents  of  the 
1  intestines.  Lockwood  has  also  shown  that  in  some  cases  the  loaded 
ihib  to  relieve  itself  on  account  of  its  paralysed  condition.  Even  the 
V  above  mentioned  do  not  fullj  indicate  the  mortality  of  this  method  of 
neot,  for  a  certain  number  of  the  few  patients  who  survive  die  subse- 
1%  as  the  result  of  operations  undertaken  for  the  cure  of  the  artificial 

Dning  now  to  the  mortality  following  immediate  resection  of  the  gan- 
>Qi  bowel  and  intestinal  suture,  we  find  that  of  222  cases  collected  by 
klFranks,  104,  or  47  per  cent.,  died.  If,  therefore,  we  are  to  judge  by 
s  ilone,  the  balance  of  evidence  is  certainly  in  favour  of  this  treatment, 
nt,  howeveir,  be  concluded  that  not  a  few  of  these  cases  were  selected  as 
especially  favourable,  and  further,  it  is  open  to  question  whether  in  all 
ses  the  gut  was  past. hope  of  recovery.  Allowing,  however,  for  all  the 
ie  fallacies  of  statistics,  the  results  certainly  justify  a  further  trial  of  the 
(L  The  objection,  that  it  necessitates  a  prolonged  operation  in  a  patient 
l)le  to  bear  it,  may,  it  is  hoped,  be  partly  removed  by  improved  methods 
stinal  suture. 
tto  hardly  be  anticipated  that  any  treatment  in  these  desperate  cases 

unattended  with  a  high  rate  of  mortality,  for  in  the  majority,  the 
I  condition  of  the  patient  as  well  as  the  state  of  the  intestine  are 
nfavonrable  to  any  operative  procedure. 

U  perforations  of  the  intestine  resulting  from  ulceration  opposite  the 
(^ing  band  have  been  successfully  treated  by  excising  the  perforation 
Mdng  the  wound  with  Lembert^s  sutures. 

nagemmt  of  Adliesions. — This  varies  according  to  the  condition  of 
wel,  and  the  nature  and  situation  of  the  bands.  As  has  just  been 
:ed,  if  gangrene  be  present,  especial  care  must  be  taken  not  to  disturb 
onexions  that  have  been  formed  about  the  neck  of  the  sac,  and  which 
ute  the  most  effectual  barrier  against  fseculent  extravasation.  When 
[lemons  are  recent,  they  may  readily  be  broken  down  with  the  finger  or 
(idle  of  the  scalpel,  and  the  parts  then  returned.  When  of  old  standing, 
snse,  they  must  be  dealt  with  according  to  circumstances.  When  of 
yw  and  constricted  form,  and  more  particularly  when  seated  in  the  neck 
sac,  or  stretching  like  bridles  across  its  interior,  they  may  readily  be 
1  by  a  probe-pointed  bistoury,  or  the  hernia-knife.  If  they  consist  of 
attachments,  they  may  be  dissected  away,  by  a  little  careful  manipula- 
t>m  the  parts  in  the  inside  of  the  sac  ;  though,  if  the  adhesions  be  very 
ve  and  of  old  standing,  it  may  sometimes  be  more  prudent  to  dissect 
lat  portion  of  the  sac  which  is  in  connexion  with  them  than  to  endeavour 
rate  them.  They  may,  however,  attach  themselves  in  such  situations 
becomes  necessary  to  divide  them  :  thus  I  have,  in  a  case  of  congenital 
found  it  necessary  to  dissect  away  some  very  extensive  adhesions  tha 
med  between  the  omentum  and  the  testicle,  and  indeed  had  almost 
ely  enveloped  that  organ. 

ta/  Adhesions  between  the  omentum  and  intestine  or  mesentery 
lallj  exist,  consisting  usually  of  rather  firm  bands  stretching  across 
e  part  to  the  other,  sometimes  connected  with   the  inner  wall  of 

bat  in  other  cases  confined  to  its  contents.    As  these  bands  may 
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possibly  be  closed  by  one  of  the  methodfl  subsequeBtly  to  b*s  oonsidered ;  and 
2.  To  resect  the  gangrenous  portion  of  the  gut  and  restore  the  continuity  of 
the  gut  by  suiure.  After  these  methods  have  been  deficribe<l,  their  relative 
advantages  will  be  discussed. 

L  If  it  be  decided  to  make  ao  artificial  anus,  the  stricture  should  be  dmded 
in  the  usual  way,  great  care  being  taken  to  disturb  as  little  aa  possible  any 
adhesions  which  may  have  formed  about  the  neck  of  the  sae.  Travers  and 
Lawrence  thought  that  the  division  of  the  stricture  was  uDQecesaary  ;  while 
Dupuytren,  Astley  Cooper,  and  Key  (w^ith  whom  I  concar ),  advised  that  it 
should  be  done. 

A  free  incision  should  next  be  made  into  the  protruded  portion  of  bowel, 
which  must  be  left  unreduced,  so  as  to  allow  the  escape  of  faK5e«  ;  and  th*.' 
wound  left  open  and  covered  by  an  absorbent  dressing.  The  gat  in  the 
vicinity  of  the  strictui^  is  retained  in  situ  by  masses  of  plaatio  exudation^ 
which  prevent  the  f>eritoneaI  cavity  from  beings  opened.  If  the  intestiiie 
should  already  have  given  way  before  the  operation  is  performed,  the 
stricture  must  be  divided,  and  the  part  then  left  unreduced,  care  being  taken 
to  interfere  aa  little  as  possible  with  any  adhesions  lying  inside  the  neck  of 
the  sac. 

When  only  a  small  portion  of  the  bowel  is  gangrenous,  the  better  plan  ii 
to  return  it  just  beyond  the  mouth  of  the  sae^  without  laying  it  open  ;  but  it 
should  not  be  pushed  any  distance  into  the  wivity  of  the  abdomen  ;  the 
pressure  of  the  suiToundiog  parts  will  prevent  extravasation.  When  the 
slough  separates,  it  will  probably  be  discharged  into  the  cavity  of  the  intesttoe; 
and  the  aperture  resnltin*?  will  be  closed  by  the  adhesions  that  extend  between 
its  margin  and  the  abdominal  wall. 

A  modification  of  the  methfxl  o f  treatment  above  deacri bed  consists  in  frolf 
drawmg  down  the  bowel,  excising  the  gangrenous  portion^  and  witurinir  th»* 
ends  of  the  gat  to  the  skin  incision. 

2.  During  mceot  years,  the  operation  of  removing  the  gani^nMinus  |>*>rth  n 
of  the  gut  and  uniting  the  inteiitiue  by  suture  as  originaUy  performed  ur.h 
success  by  Ramdohr  in  1727,  has  been  revived  and  repeatedly  perfonued  l^ 
Billroth,  Czerny,  Kocher,  Hagedom,  and  Mikulicz,  and  in  this  country  by 
R.  Parker,  Loekw^ood,  Kendal  Franks,  Arbuthnot  Lane,  and  others.  In 
adopting  this  method,  the  wound  must  be  sufficiently  enlarged  to  itlioiw  lliii^ 
iutestine  to  be  exjKJsed  well  beyond  the  gangrenous  area.  The  detaik  of  Ihv 
operation  will  be  the  same  as  in  enterectomy  performed  for  rupture  of  tte 
intestine  or  for  tumour  (see  Vol.  L  p.  880,  and  Vol.  II.  p.  !IJi4  i.  Befofe 
approximating  the  ends,  the  contents  of  the  loaded  upper  ptirt  of  tlie  bowd 
should  be  allowed  to  escape,  but  the  greatest  care  mnst  tie  takt^n  not  to  aUow 
faecal  matter  to  enter  the  peritoneum.  The  incisions  in  the  Uiwel  mnal  bf 
made  well  beyond  the  damaged  area,  as  it  is  far  better  to  remove  a  few  iocto 
of  healthy  gut  than  to  put  eutures  in  a  part  which  is  already  swollen,  noftened, 
and  congested.  No  mesentery  sliould  he  removed  unless  tta  vitality  has 
sulTeTed  from  strangulation. 

In  endeavouring  to  draw  a  comparison  between  those  two  meUiodi  of 
treating  gangrenous  intestine,  it  must  in  the  finst  place  be  observed  tlmt  the 
mortaUty  following  the  formation  of  an  artiticial  anus  is  very  high.  In  4o 
eases  collected  by  Lockwood  from  the  Reports  of  St.  Bartholomew  «  HcvpttaL 
the  death  rate  was  90  per  cent* ;  and  of  202  cases  tabulated  by  Kendal  Ptwaka. 
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168,  or  807  per  cent,,  died.  The  two  most  coraraon  canaes  of  death  are 
peritonitis  and  gradual  etarvatioD,  due  to  the  escape  of  the  contents  of  the 
smati  iotestines.  Luck  wood  has  also  shown  that  in  some  cases  the  loaded 
bowel  faila  to  relieve  itself  on  account  of  its  paralyseil  conditfon.  Even  the 
figures  above  mentioned  do  not  fully  indicate  the  mortality  of  this  method  of 
treatment,  for  a  certain  number  of  the  few  patients  who  survive  die  subse- 
qoently  as  the  result  of  operations  andertaken  for  the  cni-e  of  the  artificial 
anu8« 

Turning  now  to  the  mortality  following  immediate  resection  of  the  gan- 
"rremms  bowel  and  intestinal  sntnre,  we  find  that  of  '1*21  cases  collected  by 
Kendal  Franks,  loi,  or  47  fier  cent.,  died.  If,  therefore,  we  are  to  judge  by 
figures  alone,  the  balance  of  evidence  is  certainly  in  favour  of  this  treatment. 
It  roust,  however,  be  concluded  that  not  a  few  of  these  cases  were  selected  as 
being  especially  favourable,  and  further,  it  is  oijen  to  question  whether  in  all 
the  cases  the  gut  was  past  hope  of  recovery.  Allowing,  however,  for  all  the 
^Kjssible  fallacies  of  statistics,  the  results  certainly  justify  a  further  trial  of  the 
method.  The  objection,  that  it  necessitates  a  prolonged  o]jeration  in  a  patient 
little  able  to  bear  it,  may,  it  is  hoped,  be  partly  removed  by  improved  methods 
of  intestinal  suture. 

It  can  hardly  be  anticipated  that  any  treatment  in  these  despenite  cases 
will  bo  unattended  with  a  high  rate  of  mortality,  for  in  the  majority,  the 
geoeral  condition  of  the  patient  as  well  as  the  state  of  the  intestine  are 
most  anfavonrtible  to  any  operative  procedure. 

Small  perforations  of  the  intestine  resulting  from  ulceration  op[M>8ite  the 
constricting  band  have  iK^en  suecessfully  treated  by  excising  the  perforation 
and  closing  the  wound  with  LemlKnt's  sutures. 

Xa&agement  of  Adkesiom.^ — Thin  varies  according  to  tlie  condition  of 
the  bowel,  and  the  nature  and  situation  of  the  bands*  As  has  just  been 
remarked,  if  gangrene  be  present,  especial  care  must  be  taken  not  to  disturb 
any  connexions  that  have  been  formed  about  the  neck  of  the  sac*  and  which 
constitute  the  most  effectual  barrier  against  fseculent  extravasation.  When 
the  adhesions  am  recent,  they  may  readily  be  broken  dowjj  with  the  finger  or 
the  handle  of  the  scalpel,  and  the  parts  then  returned*  Wht^u  of  old  standing, 
and  den»i%  they  must  be  dealt  with  according  to  ciix-nmstances.  When  of 
a  narrow  and  constricted  fijrm,  and  more  particularly  when  seated  in  the  neck 
of  the  sac,  or  stretching  like  bridk'S  across  its  interior,  they  may  readily  be 
^  ided  by  a  probe*poiuted  bistoury,  or  the  hernia-knife.  If  they  consist  of 
attachments,  they  may  be  dissected  away,  by  a  little  careful  nianipula* 
tlon,  fniui  the  parts  in  the  inside  of  the  sac  ;  though,  if  the  adhesions  be  very 
extensive  and  of  old  standine:,  it  may  sometimes  Ik*  more  prudent  to  dissect 
away  that  portion  of  the  sac  which  in  in  connexion  with  them  than  to  endeavour 
Uy  separate  thenu  They  may,  however,  attach  thenit^elves  in  such  siiu'itions 
that  it  becomes  necessar)*  to  divide  them  :  thus  i  have,  in  a  case  of  congenital 
hernia,  found  it  necessary  to  dissect  away  some  very  extensive  adhesions  tha 
bad  formed  between  the  omentum  and  tile  testicle,  and  indeed  had  almost 
I      completely  envelopt^d  tfiat  organ. 

H  Interna  I  Aii/itsions  between  the  omentum  and  intestine  cjr  mejifentery 
■  iiccasionally  exist,  consisting  usually  of  rather  firm  bands  stretching  mjross 
I  from  one  part  to  the  other,  sometimes  connected  with  tlie  inner  wall  of 
I  ili€  sac,  but  in  other  ceases  (m mi  fined  to  its  contents.     As  these  bands  may 
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constitute  the  real  stricture,  cuntiouiD^  to  strangulate  the  |;ut  orter  the 
division  of  the  structures  outside  and  in  the  neck  of  the  sac^  tliey  must 
necessftrily  be  divid<id.  This  operation  rtHijuires  gi*eat  care,  leat  the  neigb- 
boaring  iutestine  be  wounded.  It  is  best  done  by  passing  a  director  uuder- 
neath,  and  cutting  the  bunds  through  with  a  probe-pointi'd  bistoury  ;  ox  \\ 
this  cannot  be  done  on  ac€ounL  of  their  connexions,  they  must  be  «ei7>ed 
with  forceps,  and  carefully  dissected  ott*  the  gut.  In  a  caae  of  large  inijuinai 
hernia,  containing  both  gut  and  f omentum,  on  which  I  once  ofierated,  I 
found,  after  dividing  the  stricture,  and  taking  hold  of  the  omentum  itt 
order  to  push  back  the  intestine,  that  this  could  not  be  done-  <hi  drawing 
the  mass  well  down,  T  found  higli  up,  in  the  part  corresponding  to  the 
neck  of  the  sac,  a  band  like  a  piece  of  whij>cord,  stretching  across  fitun 
the  omentum  to  the  mesentery  and  firmly  tying  down  the  gut.  On  diaieotiiig 
this  through,  the  constricted  jx)rtion  of  intestine  subjacent  to  it  sprang  Up  U» 
its  full  diameter,  and  was  then  very  readily  reduced- 
Management  of  Omentum. — According  to  the  condition  of  the  omeiltlllD 
it  may  be  returned  into  the  abdomen  or  CKcised,  but  under  no  circumstaiiei* 
should  it  be  left  in  the  sac.  A  small  piece  of  healthy  omentum,  even  tbougli 
it  be  congested,  may  safely  be  reduced-  If  it  is  gangrenous  it  must  of  ooiirar 
never  be  returned  into  the  abdomen,  nor  is  reduction  advisable  when  Cbe 
omentum  is  indurated,  congested  or  otherwise  altered  in  structure.  In  siidi 
cases  inflammation  of  it^ — Eptplmtk — is  likely  to  occur,  and  may  prove  fatal 
from  peritonitis.  So  also  if  the  omentum  is  acutely  inflamed,  the  inf^ainma* 
tion  is  very  liable  to  run  on  into  a  sloughy  condition  of  the  whole  mass,  [f  k 
is  adherent  to  the  sac,  it  should  be  excised  and  then  either  separated  from  tlio 
sac  or  removed  with  it. 

In  exciging  omentum  it  sliould  be  drawn  down  until  a  healthy  nnalterct! 
part  is  reached,  and  then  tied  in  seveml  pieces  with  fine  silk.  None  of  the 
ligatures  should  be  cut  short  until  all  are  tied,  and  the  omentum  cut  swaj. 
The  stump  must  tlien  Ije  reduced  just  within  the  ring,  as  the  couatrictioii  of 
this  may  be  arresting  the  bleeding  from  an  imperftK^tly  secured  veaseh  If  no 
blood  flows  out,  the  stump  is  drawn  out  again,  and  the  ligatures  cut  ahort  and 
allowed  to  retract  with  the  stump  of  the  omentum  into  the  abdomen. 

Sacs  or  Apertures  in  the  Omentum  arc  occasionally  met  with»  in  wbjdi 
a  knuckle  of  intestine  may  become  enveloped,  or  by  the  margins  of  whicb  tt 
m«y  be  strangulated.  These  envelopes  of  omentum  around  the  gut*  wbidi 
were  especially  described  by  Prescott  Hewett,  may  occur  in  at!  kinds  of 
hernia,  at  least  in  the  inguinal,  the  femoral,  and  the  umbilical,  and  socnHiiiiflt 
attain  a  large  size,  completely  shutting  in  the  gut.  They  appear  to  lie  formel 
in  some  cases  at  Ic&^t  by  tlie  adhesion  of  the  opposite  edgea  of  floating  lajen 
of  omentum  around  a  piece  of  intestine,  which  thus  becotnca  included.  It  \» 
of  importance  to  bear  in  mind  the  possibility  of  their  existence,  and  in  aU 
casea  to  unravel  the  omentum  before  removing  it,  lest  it  contain  a  kniirkl*-  nf 
intestine,  which  might  be  wounded  in  the  operation. 

QystSt  usually  containing  pellucid  serous  fluid,  straw-rolounn  or  reaaetM?ci, 
but  sometifues  Hlled  with  blood,  are  occasionally  met  with  in  the 
They  appear  to  be  formed  in  the  stime  way  as  the  sa^*s  containing  ii 
just  descriiied,  except  that  they  are  enclosed  on  all  sides,  their  aeroQS  contenls 
being  merely  exudations  from  the  peritoneal  lining  of  the  cyst.  Tbej  an* 
globular,  elastic,  and  closely  resemble  in  form  a  knuckle  of  intestina*  fMTSiiiiminy 
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iii»t  a  little  embarriiSEineiit  to  the  Hurgean  ;  by  a  ctireful  unrAvelling^ 
however,  of  the  omentum,  their  true  nature  will  be  made  out :  their  fluid  con- 
tents may  then  be  discharged,  and  the  omentum  dealt  with  according  to  the 
rules  already  given. 

Woands  of  tlie  XnteBtine  may  at^ci  den  tally  occur  at  two  periods  of  the 
oj>eration  :  either  trom  the  Surgeon  cutting  t^o  freely  down  upon  the  sac,  and 
opening  this  before  he  u  aware  of  what  he  is  about ;  or  else,  at  the  time  of 
the  division  of  the  stricture,  from  a  portion  of  the  gat  which  lies  beneath  it 
getting  in  the  way  of  the  edge  of  the  knife,  and  being  nicked  by  it.  The 
tirst  kiu4l  of  accident  can  hapj)en  only  from  a  certain  degree  of  carelessness  ; 
but  it  is  not  always  so  easy  to  avoid  wounding  the  gut,  when  the  stricture  is  fio 
tight  that  the  finger-nail  cannot  be  slipped  under  it  as  a  guide  to  the  hernia- 
knife.  In  cases  of  this  kind,  a  very  narrow  director  must  be  used  ;  and  this 
is  a  most  dangerous  instrument,  as,  in  pik^sing  it  deeply  out  of  sight  under  the 
tight  stricture,  a  small  portion  of  the  gut  may  curl  up  over  il^  side  into  tbe 
groove,  and  thus  become  notched  by  the  knife  as  this  is  slid  along  it.  This 
accident  has  happened  to  the  most  careful  Surgeons.  Lawrence  relates  two 
that  occurred  to  him  t  and  Astley  Cooper,  C'loquet,  Jobert.  and  Liston 
met  with  it*  It  may  ijc  known  to  have  occurred  by  tlie  bubbling  up  of  a 
«mnll  quantity  of  Hattis  and  liquid  fseceg  from  the  bottom  of  the  incision* 

The  Treahneni  of  a  wound  in  comparatively  healthy  gut  should  consist  in 
closing  it  by  Lembert's  sutures  (VoL  I.,  p.  885).  The  gut  must  be  very 
carelblly  cleaued  with  some  antiseptic  solution  before  being  ri»tumcd.  If  the 
wound  occur  in  gut  which  is  softc'ncd  and  inflamed,  the  ca«e  should  be  treated 
as  one  of  perforation  from  ulceration.  In  the  case  of  minute  punctures  in  the 
j^t,  Astley  Coopt*r  recommended  that  the  margins  of  the  wound  should  Ije 
aeiztid  with  a  pair  of  forceps,  and  a  tine  silk  ligature  tied  tightly  round  them* 
This  plair  ha«  been  successfully  adopted,  and  in  a  case  in  which  I  once  used  it, 
and  in  which  the  patient  died  on  the  fourtli  day  from  giingrene  of  the  gut,  the 
ailk  ligature  was  found  to  be  completely  enveloped  in  firm  plastic  exudation. 
It  is  probably  safer,  however,  to  ap}>roximate  the  serous  layer  with  two  or 
more  Lembert's  sutures,  even  thimgh  the  wound  be  a  me^re  puncture. 

Wound  of  one  of  tho  Arteries  in  the  neighliourhood  of  the  sac  may 
occur  during  the  division  of  tbc  stricture,  either  in  consequence  of  some 
anomaly  in  the  distribution  of  the  vessel,  or  from  the  Surgeon  dividing  the 
|»artH  in  a  wrong  direction.  This  accident  usually  liappeus  to  the  epigastric 
or  to  the  obturator  nrt*Ty  ;  and  Lawrence  collected  fourteen  cases  rn  which  it 
occurn?d.  The  result  in  these  has  l>een  very  various  :  in  some  the  patients 
have  died  ;  in  others,  after  much  losa  of  blood,  and  consequent  faintness, 
i^i  bleeding  ciMised  spontaneously.  The  proper  Treat meni  would  cerUiinly 
ist  in  cutting  down  upon  and  securiug  the  blee<lirig  vessel.  In  the  event 
of  the  Surgeon  operating  on  a  caae  of  hernia,  without  having  been  able  pre- 
viously to  satisfy  himself  as  to  its  precise  cbaract45r,  or  if  from  any  c^usct  in 
dividing  the  stricture,  he  have  reason  to  dread  the  proximity  of  an  artery,  he 
may  readily  divide  the  constriction  with  a  knife  that  would  not  easily  cut  an 
artery  ;  and  he  will  find,  that  if  \w  blunt  the  edge  »»f  his  hernia  knife  by  draw- 
ing it  over  the  btw;k  of  a  «c^l|>c),  it  will  still  be  keen  enough  to  relieve  the 
fltrangnlation,  whilst  it  will  push  Ijefore  it  any  artery  that  may  hap^H^n  to  be 
in  the  way. 

SloniT^iiig  of  the  Sac  is  of  rture  oecurrena*,  and,  when  it  hap|:»eQi,  is  com* 
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nionly  attended  with  fatal  results  :  it  is  not,  however,  neceeaarily  »o.     It    

twice  happened  io  my  practice  ;  and  in  both  cases  the  patient  recovered.  In 
an  old  woman  on  whom  I  ofverated  for  femoral  hernia  of  vei7  large  size,  the 
sac  sloughed  away,  exposing  nearly  the  whole  of  Scarpa's  triangle  with  almost 
as  much  diBtinctness  as  if  it  had  been  dissected  ;  bat,  although  in  much  danger 
for  a  time  from  an  acute  attack  of  peritonitis,  she  ultimately  recovered. 

Artificial  Anus  and  Fsecal  Fistula.— When  an  aperture  exists  in  the 
bowel  by  which  the  whole  of  the  intestinal  contents  escape  externally,  tlie 
condition  is  denominated  an  artificial  anm.  When  but  a  small  portion  m 
escapes,  the  gi^eater  part  finding  its  way  thrrmgh  the  natural  anus,  a  firtaf 
fistula  is  said  to  exist.  The  quantity  of  faeculent  discharge  necessarily  depead^ 
upon  the  extent  of  destruction  of  the  intestinal  coats  ;  and  its  clmracter  on 
the  part  of  the  gut  that  is  injured.  The  escape  takes  place  involuntarilv.  and 
is  usually  continuous. 

This  condition  may  occur  in  several  ways.  Thus  the  gut  inn\  oe  ju-Liot-iii- 
ally  wounded  during  the  operation,  and  the  fajces  may  afterwards  cominm; 
U>  be  discharged  through  the  aperture  so  made  ;  or  it  may  have  been  g»tt- 
grenous,  and  have  given  way  into  the  mf  before  the  operation  ;  or  the  8nrgeoD 
may  have  intentionally  laid  open  a  gangrenous  portion  of  int^ine,  so  fts  (it 
facilitate  the  escape  of  the  fasces.  In  some  cases  in  which  the  bowel  has  been 
severely  nipped,  and  is  dark  and  congested,  though  it  have  not  actually  fallen 
into  a  state  of  gimgrene,  it  may  not  lye  able  to  recover  itself  afti^r  iu  return 
into  the  abdominal  cavity,  but  will  give  way  in  the  course  of  threi%  four,  tii, 
or  even  ten  days  after  the  operation.  In  these  ca0efi»  a  smalt  quantity  of 
fajculent  matter  is  first  observed  in  the  dressings  ;  and  gra<iuaUy  a  greater  din- 
charge  appciirs,  until  at  last  the  fistulous  opening  is  completely  tn^tabliahdd. 
In  such  cases,  it  is  of  importance  to  observe  that,  although  the  bowel  give* 
way  within  the  peritoneum,  the  fmees  do  not  liecome  extravu8ate<l  into  the 
cavity,  but  escape  externally.  This  is  owing  to  the  portion  of  the  bowel 
that  is  nipped  Josing  its  peristaltic  action,  and  consequently  remaining  where 
it  is  put  back  ;  whilst  the  parts  in  the  neighhourhoiMi  in^ame,  throw  ooi  a 
coagulable  exudation,  and  become  consolidated  to  each  other  and  to  tke 
parietal  peritoneum,  so  as  to  include  the  gangrenous  portion  i>f  the  gfiU  •^d 
completely  to  circumscribe  it*  It  ia  conscijuently  of  great-  importance,  in  casot 
of  this  kind,  not  in  any  way  to  disturb  the  adhesions  that  have  formed  betw^ccti 
the  sides  of  the  aperture  in  tlic  gut  and  the  neck  of  the  sac. 

The  Pat/whf/i/  of  Artifkial  Anus  is  commonly  as  follows*  The  edget  o( 
the  apertui^e  in  the  gut  become  firmly  adherent  to  the  abdominal  wall:  sud 
whether  the  whole  or  only  a  portion  of  the  calibre  of  the  intestine  be  flcatrojicd. 
the  ai)ertui'e8  of  tlie  upper  ami  lower  end,  though  at  first  lying  alinoet  is  a 
continuous  lirit%  soon  unite  at  a  more  or  less  acute  angle.  These  are  at  fim 
similar  in  size,  and  pivsent  no  material  differences  iu  shape  or  api»eanit>ce ;  aa 
the  disease  becomes  more  chronic^  they  gradually  alter  in  their  characters  ;  Um» 
lower  aperture,  \mx\g  no  longer  used  for  the  transmission  of  f«Boes,  gmdnallT 
becomes  narrower,  until  at  last  it  may  be  almost  completely  oblitented  ; 
whilst  the  upper  p<»rtion  of  int^L'Stine  be^'Oineii  dilated  iu  consequence  of  Uief^ 
usually  being  some  slight  ol>strnrtit»n  to  the  outward  pjissage  •-J*  '  -h-*. 

The  mesentery  opp^tsite  the  aperture  bf*comeit  drawn  out  into  a  r  i.ro- 

longation  or  spur,  the  full  importance  of  which  waj?  first  pointed  out  by 
Dupuytren*    This  spur-like  process  projects  l>etween  the  two  apertonea^  sod 
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\mx\g  deflected  by  the  paaBa^e  of  the  fceces,  has  at  last  a  tendency  tu  act  aa  11 
kiud  of  vslve,  and  thus  ooclade  the  orifice  into  the  lower  portion  of  the 
truL  The  integuments  in  the  neighbourhood  of  such  an  aperture  as  this 
uauuMy  become  irritated  and  excoriated  from  the  constant  passage  of  the  ft\;oe8 
over  them.  In  some  cases,  the  mucous  membrane  lining  the  edges  becomes 
everted  and  pouting  ;  and,  in  others,  a  true  prolapse  of  the  gut  takes  place, 
large  portioQa  protruding.  An  artificial  anu&  fully  formed  in  this  way  never 
undergoes  spontaneous  cure.  Besides  this,  which  is  the  ordinary  form  of 
artificial  anus,  wc  must,  I  Lhiuk,  rec^jgnize  at  least  two  other  varieties,  both 
of  which  I  have  met  with  in  practice.  In  one  of  these,  the  angle  formed  by 
the  gut  is  adherent  to  the  upper  extremity  of  the  sac  which  has  been  returned^ 
and  thus  lies  at  some  distance  from  the  surface,  so  that  the  fs&cal  matter 
traverses  a  long  channel  before  it  reaches  the  external  aperture*  In  the  other 
variety  the  angle  of  the  gut  is  fixed  at  a  higher  pcjint  within  the  abdomen, 
and  the  faeces  tind  their  way  out  through  a  channel  bounded  by  agglutinated 
coils  of  intestine  and  layers  of  lymplL  In  both  of  these  forms  there  is  a  con- 
siderable distance  between  the  external  opening  and  the  aperture  in  the  gut. 
Tims,  then,  there  are  three  forma  of  artitieial  anns,  differing  from  one  another 
aocH)rding  to  the  situation  of  the  angle  of  the  gut  in  relation  tu  the  external 
opening  and  to  its  connexions. 

When  a  Fftml  Fistula  has  formed,  the  condition  of  the  parts  is  somewhat 
diflerent.  The  aperture  in  the  intestine  consists  of  merely  a  small  perforation 
in  \\B  coats,  through  which  a  quantity  of  thin  faeculeut  matter  exudes,  giving 
rise  to  a  good  deal  of  irrittUion  of  neighbouring  structures.  In  some  cases, 
there  arc  several  apertures  communicating  with  the  gut,  and  extending 
through  the  skin.  Fistulous  (ppeniugs  of  this  kind  not  nufrequently  undergo 
^{Mjntaneous  cure  after  a  few  weeks  or  months. 

Treatmont. — If  the  aperture  \m  merely  a  small  one,  with  a  narrow  fistula 
leading  into  the  gut*  the  chief  inconvenience  suffered  by  the  patient  otlen  arises 
from  the  irritation  of  the  skin  around  the  opening  by  the  eontinned  moisture 
of  the  fajculeut  matter.  In  such  ciises  the  skin  should  be  protected  by  means 
of  %\nc  or  boric  acid  ointmtmt  or  eucalyptus  oil  and*  vaseline  spread  mi  lint  ; 
and  the  patient  should  wear  a  pad  to  n^strain  the  discharge,  hv  the  pressure 
of  this  pad  the  aperture  may  sometimes  be  made  to  close*  In  other  cases,  the 
iional  application  of  the  galvanic  cautery  or  of  a  red-hot  wire  will  induce 
itnu^tion  of  its  edges  ;  and  in  other  instances,  again,  a  plastic  operation  of 
some  kind  may  be  required.  But  I  Ci:)ufes8  I  have  not  usually  seen  much 
advant^e  result  from  Huch  operations.  As  the  existence  of  an  artificial  anus, 
by  interfering  with  nutrition,  C4>mmonly  gives  rise  to  considerable  ema<;iation» 
it  becomes  necessary  tu  support  th<*  patient*8  strength  by  a  sufficient  quantity 
of  good  and  nourishing  food  ;  this  is  of  greater  conseijuence  the  liigher  the 
ftstoln  is,  as  the  interference  with  the  earlier  stages  of  the  digestive  process^ 
and  the  losa  of  nutritive  material  by  the  discbai'ge  of  the  chyme,  is  propor- 
tionally great.  Hpontaneous  cure  will  fxcasionally  take  place,  even  though  a 
\¥*ri(^i  artificial  aiiu,s  exist.  In  a  ease  under  my  care  at  the  Hospital,  a  whole 
koaoklt*  of  intestine  was  gangtvuous,  and  sloughed  away,  leaving  an  artificial 
mitliv   which   discharged   the   gn*aler   part    of   the   intf'stinal    cont4;nta,   but 

^m   i^mdually  contracted  and  clotted  without  any  1mc«iI  appli*' <f '"ti  ♦•!*  tnntrn.'tit 

B  beyond  attention  to  cleanliness. 

H       If  the  a^terture  Un'ome  a  [lermanent  artificial  anus,  surgi-ai  mi^uu^  must  be 
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adopted  in  order,  if  poHsible,  to  effect  a  cure.  Many  plans  have  been  aiiggcwUfi 
for  effecting  this  object,  Mitchell  Banks  succeeded  in  eurini^  one  case  by 
introducing.'  a  piece  of  thick  india-rubber  tubiu^^  pushing  one  end  up  the 
ascending  and  the  other  down  the  desoendins^  tube.  A  piece  of  silk  wis 
attached  to  it  and  hung  out  at  the  artificial  anna.  The  tube  was  kept  in  ff»r 
a  week  at  a  time  and  inserted  *'  twtoe  ur  thrice."  It  wag  calcaiated  that  the 
<*ontinuou8  preegm-e  of  the  tube  would  press  back  the  spur-hke  process.  The 
patient  was  completely  cured  in  about  two  months,  the  opening  i-iosio^ 
without  farther  operative  interference.  If  this  simple  treatment  fails,  the  two 
most  imiKjrtanfc  modes  of  cure  are  Dupuytren's  operation  and  suture  of  thu 
^ut,  with  or  without  removal  of  a  portion* 

In  Dupuytren'g  operation  two  imptirtant  indication!^  have  to  be  fulfilled: 
the  first  is  to  diminisli  or  destroy  the  projecting  valvular  or  spur-like  proe€», 
and  thus  to  re-estabilsb  the  tiontinnity  of  the  canal  ;  and,  after  this  has  \imn 
done^  the  ejcternal  wound  may  be  closed,  by  paring  its  edges,  and  briDgin^ 
them  together  with  sutures. 

The  finst  object  is  accomplished  by  the  mtm^otome  (Fig.  802) ;  this  couHistii 


Fig*  M)3.— Diiimjrtrrtn*» 


Fig.  80&— KnUTotome  tpp)k<L 


of  an  instrument  «omethin<r  like  a  pair  of  sciftfiors*  witb  bltmt  bin  *^i  ^tar 
blades,  which  may  be  brought  together  by  actiug  upon  a  screw  that  tru 
its  handle.  One  blade  of  the  instrument  (a)  is  passed  into  the  up|>er, 
other  (/>)  into  the  lower  portion  of  the  intestine  ;  they  are  then  approxin 
slowly,  and  tixed  by  means  of  the  screw  in  soch  a  way  as  to  compnjiw  no 
Bide  the  spur-like  proce^^s  (Fig.  803).  Very  gradually,  day  by  day,  thifi 
IS  tightened  so  as  to  induce  skmghintr  of  this  projection,  and  eohesiun  of  tti  I 
serous  fiurfaees.  As  this  pnx^eas  goes  on,  the  irritation  eansed  by  the  irifini* 
ment  will  occasion  infiammator\'  exudation  in  the  angle  fornK?<l  by  tb«^J 
intestine,  so  that  the  peritoneum  and  mesentery  become  consohdaled,  «Dd  iH  j 
opetiiug  into  the  peritoneal  cavity  is  avoided.  Bhould  the  sp::^  '  '  ^ 
accidentally  cut  throagh  before  the  lymph  is  thrown  out  in  si; 
the  penkmeum  would  be  opened,  and  death  would  probably  ♦ 
the  necessity  for  caution  in  this  procedure.  As  soon  as  the  t 
iustrument  have  oome  into  contact,  and  the  spnr-likc  prtxseas  has  eoDiequcoilyl 
sloughed  away,  the  great  obstacle  to  the  clotmre  of  the  miifidal  amis  will 
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be  removed  ;  and  the  continuity  of  the  canal  being  thus  re-established,  the 
lips  of  the  external  opening  may  be  pared  and  brought  together  by  sutures. 
In  some  cases,  from  the  length  of  time  that  has  elapsed — many  years,  possibly 
— the  fistula  continues  permanently  patent,  and  no  treatment  is  available  for 
its  closure.  Its  existence  is  not  incompatible  with  good  general  health.  I 
have  had  two  cases  under  my  observation,  in  one  of  which,  that  of  a  woman 
about  fifty  years  of  age,  the  whole  of  the  intestinal  contents  were  discharged 
for  four  years  through  an  aperture  at  the  umbilicus,  in  consequence  of 
the  sloughing  away  of  a  large  coil  of  intestine  in  an  umbilical  hernia ;  the 
other  being  that  of  a  lady  over  eighty,  who  for  upwards  of  thirty  years 
had  a  faecal  fistula  in  the  right  groin,  consequent  on  an  operation  for  femoral 
hernia. 

In  the  second  method  of  operating  adopted  by  Dittel,  Billroth,  Czemy,  and 
many  other  Continental  Surgeons,  the  gut  is  freely  exposed  and  dissected 
away  from  its  adhesions  to  the  abdominal  wall.  This  must  be  done  with 
antiseptic  precautions.  The  bowels  must  have  been  thoroughly  emptied 
before  the  operation  is  commenced.  The  external  opening  must  be  carefully 
cleaned  with  some  efficient  antiseptic,  and  unhealthy  granulation  tissue  must 
be  scraped  away  with  a  sharp  spoon.  The  orifice  of  the  gut  must  also  be 
cleansed,  and  a  small  piece  of  sponge,  which  has  been  properly  disinfected  by 
carbolic  lotion,  may  be  pushed  into  the  upper  orifice  to  prevent  the  escape  of 
any  fecal  matter.  The  opening  through  which  the  gut  protrudes  must  then 
be  enlarged  by  an  incision  carried  in  the  most  convenient  direction,  and  the 
gut  dissected  away  and  drawn  out.  If  the  opening  is  on  one  side  only  and 
very  small,  it  may  be  closed  by  sutures  ;  if  large,  the  whole  affected  portion 
of  the  gut  is  cut  away.  The  details  of  this  operation  are  described  later 
on,  as  they  are  identical  with  those  practised  in  the  removal  of  portions  of 
intestine  for  other  causes.  The  death-rate  among  the  published  cases  in 
which  this  operation  has  been  performed  is  high  ;  so  it  must  not 
be  lightly  undertaken.  If  the  patient  suflfers  merely  from  a  faecal  fistula^ 
which  can  easily  be  controlled  by  a  pad,  it  would  e\idently  be  unjustifiable  to 
submit  him  to  the  risk  of  such  an  operation.  If,  however,  the  patient  is- 
otherwise  in  good  health,  but  suffering  great  inconvenience  from  the  artificial 
anus,  and  other  means  have  failed,  the  operation  holds  out  a  fair  prospect  of 
relief  and  may  be  undertaken. 

In  comparing  these  two  methods  of  treating  an  artificial  anus  it  will  b& 
found  that  resection  and  suture  is  more  certain  than  the  nse  of  the 
enterotome  in  its  results,  but  is  also  attended  with  a  higher  mortality* 
Thus  of  111  cases  collected  by  Korte  in  which  the  enterotome  was  used 
1 1  died,  and  in  30  the  operation  failed  ;  whereas  of  89  cases  collected  by 
Makins,  which  were  treated  by  resection,  15  died,  and  in  8  others  the 
artificial  anus  was  not  cured.  In  both  instances  the  mortality  is  much  lower 
than  that  which  has  hitherto  followed  the  treatment  of  gangrenous  gut  by 
immediate  resection  and  suture ;  but  it  must  be  remembered,  as  Lockwood 
and  Kendal  Franks  have  very  rightly  insisted,  that  these  secondary  operations 
are  performed  only  on  those  patients  who  escape  the  many  dangers  resulting 
from  the  formation  of  an  artificial  anus — probably  only  10  to  20  per  cent  of 
the  whole  number  (see  p.  854). 

Treatment  of  Strangulated  Kemia  by  Aspiration.— Dieulafoy,  in 
1873,  suggested  that  the  reduction  of  a  strangulated  hernia  might  be  effected 
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by  removing  the  fluid  and  gaseous  contents  of  the  included  portion  of  the 
gut  by  means  of  the  aspirator,  through  a  needle  not  exceeding  ^th  inch  in 
diameter,  and  immediately  employing  taxis.  He  recorded  27  cases,  in  20  of 
which  the  treatment  was  successful ;  in  the  remaining  7  it  was  harmless. 
Others,  however,  have  not  succeeded  in  obtaining  such  results,  and  Deprte 
sums  up  the  experience  of  the  Parisian  surgeons  by  saying  that  one  of  two 
things  happens  :  if  a  small  needle  be  used,  it  becomes  choked  and  withdraws 
nothing  ;  if  a  large  needle  be  inserted,  faecal  extravasation  frequently  oocnrs 
from  the  puncture.  In  very  large  passively  strangulated  hernias,  tensely 
distended  with  gas,  the  introduction  of  a  fine  needle  might  poesibly  aid 
in  reduction,  and  experience  has  shown  that  if  it  be  below  ^V^h  inch  in 
diameter  the  risk  of  faecal  extravasation  is  scarcely  appreciable.  In  one  case 
in  University  College  Hospital  in  which  aspiration  was  tried,  and  the  patient 
died  a  few  minutes  afterwards  from  other  causes,' neither  gas  nor  flnid  could 
be  squeezed  from  the  punctures  at  the  post-mortem  examination.  In  ordinary 
cases  aspiration  should  never  be  practised  in  preference  to  the  ordinary 
operation  for  hernia. 
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By  Inguinal  Kamia  is  meant  that  protruBion  which  occupies  the  whole 
or  a  portion  of  the  inguinal  canal,  and  when  fully  formed,  passes  out  of  the 
external  abdominal  ring  into  the  scrotum.  An  inguinal  hernia  is  said  to  be 
[ncompkU,  or  a  Bubonocele^  so  long  as  it  is  contained  within  the  canal ;  Com- 
plefpy  when  it  passes  out  of  the  external  ring  ;  Scrotaly  when  it  distends  the 
scrotum  ;  Oblique^  when  it  occupies  the  whole  course  of  the  canal  ;  Direct^ 
when  it  passes  forwards  through  a  limited  extent  of  it ;  Congenital^  when  it 
descends  through  an  unobliterated  -  processus  vaginalis  and  lies  in  the  sac  of 
the  tunica  vaginalis ;  and  Encysiedy  or  In/antihy  when  it  lies  behind  this. 
Inguinal  hemiie  constitute  the  commonest  species  of  rupture,  and  would  be 
much  more  frequent  than  they  are,  were  it  not  for  the  obliquity  of  the  canal, 
and  the  manner  in  which  its  sides  are  applied  to  one  another,  and  closely  over- 
lap the  spermatic  cord.  They  occur  with  greatest  readiness  in  those  cases  in 
which  the  canal  is  short  and  the  apertures  wide.  Although  these  hernisB  are 
commonly  incomplete  in  their  early  stages,  it  is  seldom  that  they  come  under 
observation  of  the  Surgeon  until  the  protrusion  has  passed  beyond  the  external 
abdominal  ring. 

Oblique  Inguinal  Kemia,  often  called  Extemaly  on  account  of  its  relation 
to  the  epigastric  artery,  passes  through  the  whole  length  of  the  canal,  from 
one  ring  to  the  other. 

Coverings  of  Oblique  Kemia. — As  the  hernia  passes  along  the  canal,  it 
necessarily  receives  the  same  investments  as  the  spermatic  cord,  although 
these  are  often  greatly  modified  by  being  elongated,  hypertrophied,  and  other- 
wise altered  in  appearance.  If  we  regard  the  inguinal  canal  as  consisting  of 
a  series  of  protrusions  of  the  different  layers  of  the  abdominal  parietes,  the 
outermost  being  the  skin,  and  the  innermost  the  fascia  transversalis  with  the 
peritoneum  applied  to  this,  it  is  easy  to  understand  how  the  hernia  in  its 
descent  has  these  prolongations  drawn  over  it,  thus  becoming  successively 
invested  with  the  same  coverings  as  the  spermatic  cord.  Thus  it  first  pushes 
before  it  that  portion  of  the  peritoneum  which  lies  in  the  fossa  just  external  to 
the  epigastric  vessels  ;  it  next  receives  an  investment  from  the  subperitoneal 
fat,  which,  uniting  with  the  fascia  transversalis,  constitutes  the  fascia  propria 
of  the  sac  ;  as  it  passes  under  the  internal  oblique,  it  receives  some  of  the 
fibres  of  this  muscle,  in  the  shape  of  the  cremasteric  fascia  ;  and,  lastly,  when 
it  reaches  the  external  abdominal  ring,  which  it  greatly  distends  and  renders 
round  and  open,  it  becomes  covered  by  the  intercolumnar  fascia,  receiving  also 
a  partial  investment  around  its  neck  from  some  of  the  expanded  and  thickened 
fibrous  bands  that  lie  near  the  ring,  and  which  are  always  most  marked  upon 
its  outer  side. 
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Itelationa  of  Obli<iiie  Hernia. — The  relations  of  the  spermatic  f*oiti  anil 

testis,  and  of  the  epigastric  artery,  to  an  inguinal  hernia,  are  of  *j'  ^rt- 

ance.   The  spermatic  cord  vf\\\  almost  invariuhly  he  fonnd  to  b-  siln  ;  itinii 

or  rather  underneath  the  oblique  int^ninal  heniia  ;  and  the  /f^/wwill  be  fouod 
to  lie  at  its  lower  and  baek  jiart,  where  it  may  always  be  distinctly  felt.  Id 
rare  cases  the  elements  of  the  spermatic  cord  become  8e|«irate(l,  tl>e  vaw 
deferens  lying  on  one  side,  and  the  spermatic  vessels  on  the  othtT*  In  other 
still  rarer  cases,  a  specimen  of  which  is  in  the  University  College  Mus#3«m,  the 
hernia  lies  l)ehind  the  cord  and  has  the  testis  in  front.  In  other  cases,  a^in. 
it  may  happen  that  the  elements  of  the  cord  are  all  separately  sprc?ad  out  on 
tlic  back  cif  the  hernial  tumour.  The  epigadrk  artery  lias  the  stutje  relutiont 
to  the  oblique  ingutnul  fieruia  that  it  has  to  the  spermatic  conl,  lyiiij^  to  the 
inner  side  of  and  behind  its  neck.  The  pressure  of  large  and  old  inguinal 
herniae  has,  however^  a  tendency  to  modify  somewhat  the  relations  of  this 
vessel.  By  distending^  the  riugs,  and  dragging  the  posterior  wall  downwards 
and  inwards,  tljey  shorten  the  canal,  and  cause  a  j^^at  deflection  of  the  artery 
from  its  natural  course,  which  is  changed  from  an  oblique  direction  t*>  one 
curved  downwards  and  inwards,  towards  the  outer  edge  of  the  rectus  mtisclt* 

The  sac  of  an  inguinal  hernia  may  be  formed  by  the  unobliterated  fanicolar 
portion  of  the  processus  vaginalis  (p,  WS)^  which  retains  its  communicatkiQ 
with  the  peritoneum  but  is  shut  o0*from  the  tunica  vaginalis  below.  To  imch 
a  hernia  the  name  ''/tot  kit  tar'*  is  applied.  Clinically  it  doea  not  differ  from  an 
ordinary  acquired  inguinal  hernia,  and  it  is  proliahlc  that  in  children  it  is  the 
most  common  form  of  hernia.  The  sac  is  usually  very  thin,  and  intiinstrij 
connected  with  the  structures  of  the  sijermatic  cord. 

Direct  IngiLinal  Herxda.— This  does  not  pass  oot  like  the  oblique  tbrottgji 
the  internal  abdominal  ring,  but  pushes  forwards  through  a  triangular  S{ia<.«, 
which  is  bounded  by  the  epigastric  artery  on  the  outer  side,  the  edge  of  llie 
i"^tliB  on  the  inner,  and  the  crural  arch  at  its  base  ;  through  this  the  bcroiat 
tumour  protrudes,  pushing  before  it  or  rupturing  the  posterior  wall  of  the 
inguinal  canal. 

Caireriuga  of  Direct  Hemia. — These  \  ary  according  to  the  1  i  '  '  the 
canal  tliat  the  hernia  traverses,  and  the  portion  of  the  j:H>8tenor  v\  ;^h 

which  it  protruiles.     In  fai^t,  there  are  at  least  two  distinct  forms  of  diitct 
inguinal  hernia,  which  di0er  in  their  relation  to  the  obliterated  hypogaacric 
artery.    One,  the  more  common  variety^  is  situated  internal  to  the  cord^ib 
remains  of  this  vessel,  between  it  and  the  outer  edge  of  the  rectus.     Tl." 
is  sitnated  outside  this  vessel,  lx*tween  it  and  tlic  epigastric  artery. 

In  the  fonn  of  diiTct  inguinal  hernia  which  lies  intrrnal  to  th^  hjfpo^oMinr 
ai'trnj,  the  protrusion  takes  place  through  that  part  of  the  [jostcrior  w»U  of 
the  inguinal  canal  which  is  tiituated  almost  behind  and  opposite  to  the  exdonal 
ring.  In  this  *iituation,  the  investments  suct^essively  received  by  tlie  hcfoia 
are,  first,  the  peritoneum,  the  subperitoneal  fat,  an<l  the  fascia  trauaveimlit : 
it  tlien  comes  inttj  contjict  with  the  conjoined  tendons  of  the  tnt^ruai  oblujue 
and  trans versalis  muscles,  which  it  may  either  rupture  or  push  before  ii, 
thinned  out  and  exj^anded.  Most  frequently  these  are  ruptured,  coaetitutiQir 
a  partial  investment  to  the  jirotrusion,  which  is  moat  evident  on  the  ttmemKiil 
part  of  tfie  sac^  that  which  i^  nearest  the  mesial  line.  As  the  hernia  ptmm 
through  the  external  ring,  it  receives  from  it  the  intero>lunmar  fascia,  md 
lastly,  it  is  invested  by  the  common  fascia  and  integnnH  nis.  ^^ 
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In  the  rare  form  of  direct  inguinal  hcniia  whicli  lies  fxternaJ  h  (he  htjpo- 
gadrk  artery^  the  protrusion  may  pass  under  the  lower  edge  of  the  internal 
oblique  muscle,  and  then  recijives  a  partial  investment  of  cremasteric  fascia, 
especially  on  its  iliac  side,  as  it  comes  into  relation  with  the  internal  oblique. 
This  form  of  direct  hitruina!  hernia,  therefore,  receives  very  nearly  the  f»ftmc 
covcrinjE^s  that  the  oblique  does,  tbon^li  its  investment  hy  the  cremaster  is  not 
80  perfect.     It  does  not  come  into  relation  with  the  conjoined  tendon* 

delations  of  Direct  Hernia. —In  the  direct  inguinal  tiernia^  the  sperrmiir 
cord  lies  to  the  outer  v^ide  of  the  eac  :  and  its  elements  are  never  separated  from 
one  another,  as  oerasionally  happens  in  the  oblique.  The  fpif/f/strk  arhrt/nhti 
is  on  the  outer  side,  but  usually  arches  very  distinctly  over  the  neck  of  the  sac, 
sometimes  indeed  completely  encircling  the  upper  as  well  as  the  outer  margin 
(Fip.  8ri4 1. 

Xncomplete  Hernia,  or  Bubonocele,  is  usually  of  the  oblique  kind  ;  but 


f\ii'  ^i^K  —  Vmihlv  titiftilfml  HnnilA 
nil  t>if  mtui*  iiUii» ;  i  H)Ur)ti»  HboVv, 


Lawrence  pointed  out  that  it  may  ))e  direct*     It  uften  escapes  notice,  but 
not  unfrequently  be  observed  on  the  opposite  side  to  an  ordinary  inguinal 
lia. 

X>oable  Inguinal  Hemi»,  on  opposite  sides,  are  of  very  common  occur- 
rence, and  they  may  be  of  the  same,  or  of  difFertjnt  forms.  In  some  instiinces, 
the  tw<>  forms  may  be  observed  on  the  same  side  (Fig.  K05). 

Signs  of  Inguinal  Hernia. — The  ftigna  of  in&ruinal  heruia  vary  somewhat 
according  to  its  character,  whether  incomplete,  roraplcte  or  scrotal,  oblique  or 
directs  In  the  incomplete  /iernm,  a  degree  of  fulness  will  Ije  |ierceived  in  the 
canal  when  tlie  puticut  stands  or  coughs  ;  and,  on  preaein*^'  the  finger  on  the 
inttruat  riu^,  or  panning  it  up  through  the  external  ring,  and  directing  the 
pittieut  to  cough,  a  distinct  irupulBc,  Logether  with  a  swellings  maybe  felt.  In 
Jjie  ordinary  ohJifjiic  iiujuinal  hrrma^  a  ttunour  of  an  oblong  or  oval  shape, 
'|ne  in  it«  direction,  taking  the  course  of  the  canal  downwarda  and 
'  fdfu'arda,  will  be  felt  protruding  through  the  c3tt<?rnnl  abdominal  ring,  and 
VOL.  II.  a  K 
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presenting  all  the  usual  signs  of  a  hernia.  Bo  long  as  it  is  confined  to  the 
neighbourhood  of  the  pribes,  it  is  of  moderate  size  ;  but  when  once  it  euten 
the  scrotum,  where  it,  meets  with  less  resistance,  it  may  gradually  enlarge 
until  it  attains  au  enormoos  bulk.  The  testicle,  however,  may  always  be  felt 
with  tolerable  distinctness  at  its  posterior  inferior  part.  When  of  large  ai«e, 
these  rufitures  usually  contain  h\}t\\  intestine  aud  omentum,  most  frequently  a 
portion  of  the  ileum,  though  the  various  other  viscera,  such  as  the  caecum, 
sigmoid  flexure^  bladder,  A:c.,  have  ix?en  found  in  them.  In  tiie  ditt'ci  inguinal 
hernia^  the  symptoms  closely  resemble  those  of  the  oblique,  except  that  the 
tumour  is  more  rounded,  and  usually  not  so  large  ;  the  neck  is  wider,  and 
situated  near  the  root  of  the  penis,  with  the  etu'd  on  its  outer  sidt\  Tht 
oblique  inguinal  hernia  is  most  common  in  young  males,  whilst  the  direct  form 
is  almost  confined  to  elderly  meu.  This  appears  to  be  uwiug  to  the  inijierfect 
closure  of  the  funicular  process  of  the  peritoneimi  being  the  common  cause  of 
the  first,  and  aijsorption  of  fat  of  the  second,  form. 

The  different  forms  of  inguinal  hernia  are  not  unfrequently  complicated 
with  various  other  affections  :  either  with  other  kinds  of  rupture,  or  with 
diseases  of  the  cord  or  testis,  such  as  hydrocele  and  varicocele.  These  com* 
plications  make  the  diagnosis  more  obscure,  but  with  care  and  practice  it  may 
generally  easily  be  made  out. 

The  Dia^xiosls  of  inguinal  hernia  ia  usually  readily  effected^  the  chanucters 
and  position  of  the  tumour  enabhng  the  Surgeon  to  determine  its  t  ipe. 

In  most  cases  it  is  useless  to  endeavour  to  ascertain  whether  tj  i  is 

obli(iue  or  direct  ;  all  old  otiUque  heniise  having  a  tendency  to  drag  the  inner 
ring  downwards  and  inwards,  so  as  to  bring  it  nearly  opposite  to  the  out^f 
one,  shortening  or  destroying  the  obliquity  of  the  canal.  Hence  the  direction 
of  the  neck  and  of  the  axis  of  the  tumour  in  these  cases  so  nearly  n?semblei 
what  is  met  with  in  the  direct  hernia^  that  the  Surgeon  sbould  uot  be  goidifd 
in  an  operation,  more  particularly  in  the  division  of  the  stricture,  by  any 
imaginary  diagnosis.  F&maral  hnnia  may  occasionally  be  coufuunded  with 
inguinal  ;  the  distinguishiug  points  between  the  two  will  be  considere*!  in  Lh9 
section  on  femoml  hernia. 

The  diagnosis  of  inguinal  hernia  ^m  other  diseases  in  this  vicinity  haa  ta  ' 
be  considered  under  the  two  conditions  in  which  the  rupture  ia  fofond,— I,  M 
ills  canal,  and  2,  i^i  U^  scrotum, 

1.  Whilst  still  lying  in  (he  otnaK  inguinal  hernia  re<}nirea  to  be  diaoowd 
from  the  followiog  conditions  : — a.  Abscess,  descending  from  the  inr  s  tha 

abdomen  or  pelvis  through  the  canal,  and  passing  out  through  tb<  loal 

ring.  The  diagnosis  may  here  be  effected  by  recognizing  the  soft  tiQctmiiinf  l 
feel  of  the  al)scess,  which,  though  reducible  on  pressure,  and  deacendiug  on  i 
coughing  w  ith  a  distinct  impulse,  doi-s  not  [>resent  the  more  solid  diamtTtcn  1 
and  the  gurgling  sensation  of  a  hernia,  h,  Encysitd  and  IhjT  *  '/  />tH'#^</l 
ih»  CariL     In  the  mcifsUd  injilroak  there  is  n  sraonth  oval  ^  situated 

on  the  cord,  which  can  be  apparently  reduced,  being  i»U!<hed  up  into  \iw  canal, 
and  descends  again  on  coughing  or  straining  ;  but  it  may  he  distinguished  ix%m 
hernia  by  being  always  of  the  same  size,  by  not  being  I'ediicible  into  the  nrrity  I 
of  the  abdomen,  by  the  aljseuce  of  all  gurgle,  and  by  its  vet}       '      \        line. 
If  the  testicle  l»e  drawn  downwards  the  encysted  hydroceU*  b  ^nd 

IB  no  longer  reducible  even  into  the  canal*     In  the  diffut^ni  of  tlit 

cord,  which  is  an  extix-mely  rare  affection,  the  absence  of  dib:,..  .  ...i.ulie  on  , 
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coughing,  and  the  impossibility  of  returning  the  swelling  completely  within 
the  abdominal  cavity,  will  distinguish  it  from  hernia,  c,  Hmmatacele  of  the 
Cord  is  distinguished  by  the  soft  and  fluctuating  nature  of  the  swelling,  the 
ecchymosis,  the  impossibility  of  complete  reduction,  and  the  absence  of 
gurgling,  d,  FaUij  or  other  Tumotirs  occasionally  form  on  the  cord  ;  but  the 
circumscribed  character  and  limited  size  of  these  swellings,  the  absence  of 
impulse  on  coughing,  and  of  reducibility  into  the  cavity  of  the  abdomen,  and 
their  fixation  when  the  testicle  is  drawn  down  so  as  to  put  the  cord  on  the 
stretch,  will  prove  that  they  are  not  herniae.  e.  Retention  of  the  Testis  in  the 
Inguinal  Canal  will  give  rise  to  a  swelling,  which  closely  resembles  incomplete 
inguinal  hernia  ;  and  if  it  should  happen  to  become  inflamed  in  this  situation, 
the  difficulty  of  the  diagnosis  from  strangulated  hernia  may  be  very  consider- 
able. In  the  ordinary  undescended  testis,  the  absence  of  that  organ  in  the 
scrotum  on  the  affected  side,  the  peculiar  sickening  pain  occasioned  by  the 
pressure  uf  the  tumour,  the  absence  of  gurgling,  and  of  all  possibility  of  reduc- 
tion, will  enable  the  diagnosis  to  be  effected.  /.  Inflamed  Undescended  Testis. 
From  this  it  is  not  always  at  once  easy  to  make  the  diagnosis  of  incomplete 
inguinal  hernia  in  a  state  of  strangulation,  with  which  indeed  it  may  be  com- 
plicated. This  point  in  diagnosis  will  be  more  fully  treated  of  in  speaking  of 
congenital  hernia.  In  the  meanwhile,  it  may  be  stated  that  the  absence  of 
persistent  and  continuous  vomiting  and  constipation,  the  feel  of  the  tumour, 
hard  below,  elastic  above,  and  the  peculiar  testicular  pain  when  it  is  compressed, 
will  enable  the  Surgeon  to  recognize  its  time  nature. 

2.  AMien  the  hernia  has  descended  into  the  scrotum,  it  may  be  confounded 
with  :  a.  Hydrocele  of  the  Tunica  Vaginalis.  In  this  disease  there  is  an  oval 
or  pyriform  tumour,  usually  translucent,  dull  on  percussion,  unchangeable 
in  size  or  shape  by  pressure,  and  having  the  cord  clear  and  distinct  above  it, 
with  an  absence  of  impulse  on  coughing,  or  of  gurgling  in  attempts  at  reduc- 
tion. The  resemblance  is  greater  in  cases  in  which  the  sac  of  the  hydrocele  is 
prolonged  upwards  into  the  inguinal  canal.  The  patient  will  usually  have 
noticed  in  hydrocele  that  the  swelling  first  appeared  at  the  bottom  of  the 
scrotum,  while  in  hernia  it  descended  from  above.  In  cases  of  congenital 
hydrocele  in  children,  in  which  there  is  still  an  opening  communicating  with 
the  peritoneal  cavity,  the  tumour  may  be  diminished  in  size  by  steady  pressure, 
but  gradually  returns,  fluctuates,  and  is  translucent.  In  these  cases  its 
translucency,  and  the  gradual  manner  in  which  the  sac  is  emptied  and  is 
refilled,  very  different  from  the  sudden  slipping  up  and  protrusion  of  a  hernia, 
enable  the  Surgeon  to  establish  the  diagnosis.  In  infants,  however,  it  must 
be  rememl)cred  that  a  hernia  is  often  translucent,  as  it  seldom  contains 
omentum,  and  the  contents  of  the  gut  may  be  chiefly  gas.  It  not  unfrequently 
happens  that  hernia  is  complicated  with  htjdrocele  of  Uie  tunica  vaginalis.  In 
these  cases  the  two  separate  tumours  can  usually  be  distinguished,  there  being 
some  degree  of  constriction,  or  of  consolidation,  between  them.  The  hydrocele 
will  present  its  ordinary  charactere  of  translucency,  irreducibility,  and  circum- 
scribed outline,  and  is  placed  chiefly  below  the  hernia,  which  lies  towards  the 
upper  and  anterior  i)art  of  the  scrotum,  and  may  be  distinguished  by  itsreduci* 
bility  and  impulse  on  coughing.  It  sometimes  happens,  as  in  a  case  which 
once  fell  under  my  observation,  that  a  hydrocele  of  tlie  cord  is  associated  with 
one  of  the  tunica  vaginalis  and  a  hernia  ;  in  such  circumstances,  the  diagnosis 
requires  a  little  care,  but  may  be  effected  readily  enough  by  separately  deter- 
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mining  the  characters  of  the  diffei^nt  swellings.  &.  \'arkac4tie,  Her«  the 
diagnosis  may  be  efiFected  in  the  way  pointed  out  by  AstJey  Coo|M?r,  The 
patient  should  be  plficed  in  the  recnmbent  position,  and  the  swelling  redttced  t 
the  Hurgeon  then  presses  u|M)n  the  external  ring  with  hie  fingers,  taking  cans 
to  cover  the  whole  of  it,  and  desires  the  patient  to  stand  up.  If  it  be  a  hernia. 
the  tumour  cannot  descend  •  but  if  it  be  a  varicocele,  it  will  reappear  whiist 
the  pressure  is  being  ktjil  u}k  the  blood  being  uonreyed  into  it  t '  he 

spermatic  arterieB.     c.  Tunwiirn  of  fh^   VW/*?,     These  maybe  di^  n-d 

from  hernia  by  their  solid  feel,  rounded  shape,  by  the  absence  of  all  impulse  oa 
coughing,  and,  especially,  by  the  cord  being  felt  free  and  clear  above  them,  and 
the  inguinal  canal  unoccupied.  (L  ffft'matori'h  of  ihr  Tttfiim  Vagirmli^,  Hen? 
the  cause  of  the  swelling,  its  oval  shape,  opacity,  solid  feel,  the  absenoe  of 
impulse  on  coughing,  and  the  defined  clmnveters  of  the  cord,  will  enable  the 
Surgeon  to  make  the  diagnosis. 

X«niia  mto  the  Tunica  Vafirixialis.  Canganital  Zngumal  Hernia. 
— After  the  descent  of  the  testis  into  the  scrotunr  the  communication  of  the 
processus  vuginalis  testis  with  the  peritoneum  nsuaJly 
Ikcouics  obliterated  ;  the  ffninthtr  portion  which  X\tA 
in  front  of  the  cord  remains  only  as  a  delifate  thread 
«»f  Hbrous  tissue,  while  the  u no bl iterated  tf^ticular 
portion  forms  the  tunica  vaginalis  testis*  It  occasion* 
iilly  happens  that  the  funicular  portion  n  )>  a, 

and  along  the  unobl iterated  processas  vagina  iie 

<rut  and  omentum  may  descend  into  the  taui<';i  \  i-  ;i  Ui«, 
and  thus  constitute  the  condition  known  m  cuiigtuit*! 
inguinal  lierum  <  Fig.  8(MJl  It  therefore  differs  fiom 
tjidinary  inguinal  bernin  in  the  fact  that  the  liuic  is  utU 
a  new  formation.  The  hernia  is  neaissarily  oblique, 
following  the  course  of  the  cord.  When  the  testicle 
has  imperfectly  descen<led  into  the  scrotum,  the  hernin 
may  remain  in  the  groin,  but  most  coranionJy  il 
reaches  the  scrotum. 
The  term** congenital  hernia'* is  apt  to  be  misleading  ;  the  anatomical  ooti* 
dition  whicli  predisposes  to  the  hernia  is  congenital,  but  the  hernia  it«elf  ia 
not.  It  not  nnfretpiently  happens,  it  is  true^  that  thea*^  lierniaj  show  them* 
sehes  early  in  life,  in  infants  a  few  weeks  or  months  old  ;  though  even  at  thvm 
ages  the  funicular  prolongation  of  the  peritoneum  m»iy  lie  so  r^ompletdy 
nccluded  that  the  hernia  which  occurs  is  of  an  ordinary  character.  Koi  tin* 
frequently,  however,  the  hernia  does  not  take  place  nntil  a  comiderably  later 
period  of  life  than  this,  and  may  suddenly  hapj^en  in  the  adult :  thus  VelpcMi 
relates  instances  in  whicli  it  o^L-curred  for  the  tirst  time  between  the  agea  of 
eighteen  and  IwTnty-fire.  I  have  tj|^verated  on  a  man  about  fifty  yeaia  of  ^ge« 
in  whom,  cm  the  most  cnr(.'ful  inquiry,  it  would  appear  that  Ute  prutrcuiioQ  ImI 
not  shuwn  itself  until  he  was  about  thirty, 

Silpia  and  Biagnoais.— The  signs  of  hernia  in  the  tanioava^DaliacIofdj 
resemble  those  of  the  ordinary  oblique  ;  most  commonly,  however,  if  acroialt 
the  tumour  is  much  rounded,  and  the  neck  feels  narrow  imd  constricied.  The 
titgtis,  also,  cannot  be  telt  separate  from  the  tumour,  but  is  surrounded  by, 
and,  as  it  were,  buried  in,  the  substance  of  the  hernia,  through  which  it  may 
dometimes  Ixj  felt  at  the  lower  and  back  pan  of  the  scrotum.     In  an  ordinary 
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inguinal  hernia,  the  tenser  the  sac  the  more  clearly  is  the  testicle  seen  and  felt 
oatside  it ;  in  a  congenital  hernia,  if  the  sac  is  tense  the  testicle  cannot  be 
felt  at  all.  On  inquiry,  also,  it  will  sometimes  be  found  either  that  the  hernia 
has  existed  in  childhood,  or  that  the  testis  is  still  in  the  canal,  or  has  descended 
later  than  usual.  A  hernia  in  the  tunica  vaginalis  may  be  associated  with  a 
congenital  hydrocele.  In  these  cases,  after  the  fluid  has  been  returned  into 
the  peritoneal  cavity  by  directing  the  patient  to  lie  on  his  back  and  raising 
the  scrotum,  the  portion  of  protruded  gut  may  be  felt  and  recognised  by  its 
gurgle  and  upward  slip  when  reduced.  This  hernia  may  be  associated  with 
the  testis,  either  undescending  or  lying  at  the  external  abdominal  ring.  In 
the  first  case,  the  hernia  is,  of  course,  incomplete  ;  in  the  second,  it  is  scrotal. 
When  incomplete,  the  diagnosis  may  be  made  by  feeling  a  soft  swelling  with 
the  ordinary  hernial  signs  above  the  testis. 

When  symptoms  of  strangulated  hernia  occur  in  a  person  in  whom  the  testes 
hare  not  descended  into  the  scrotum,  the  diagnosis  may  be  very  diflBcult.  An 
oblong  or  rounded  tumour,  tense  and  painful,  will  be  found  to  occupy  the 
inguinal  canal,  not  passing  beyond  the  external  ring,  with  some  abdominal 
tenderness,  and  possibly  nausea  and  constipation.  The  question  here  arises  as 
to  the  nature  of  this  tumour  :  Is  it  simply  an  inflamed  undescended  testis  ? 
Or  is  it  an  undescended  testis,  inflamed  or  not,  as  the  case  may  be,  having  a 
knuckle  of  strangulated  intestine  lying  behind  it  ? 

When  the  tumour  consists  chiefly  of  an  inflamed  undescended  testis,  the 
pain  will  be  of  that  peculiar  character  which  is  indicative  of  orchitis,  and  the 
constitutional  symptoms  of  strangulation,  however  simulated  for  a  time,  will 
not  be  ])er8istently  present.  The  following  case  is  a  good  illustration  of  this 
condition.  A  man,  aged  about  forty,  said  to  be  labouring  under  strangulated 
hernia,  was  sent  up  from  the  country  for  operation.  On  being  called  to  him, 
I  found  the  house-surgeon  attempting  the  reduction  of  the  tumour  in  the  hot 
bath.  The  history  showed  that  the  patient  had  for  the  previous  two  days 
suffered  from  occasional  vomiting,  and  had  been  constipated  ;  that  the  tumour 
in  the  groin  had  not  appeared  suddenly,  though  it  had  enlarged  with  great 
rapidity  ;  that  it  was  excessively  painful ;  and  that  he  had  always  worn  a  truss 
for  a  supposed  rupture  on  that  side,  until  the  last  few  weeks,  when,  in  conse- 
quence of  the  instrument  breaking,  he  had  discontinued  it.  On  examination, 
a  tumour  about  as  large  as  the  fist  was  found  in  the  right  inguinal  canal  :  it 
was  tender  to  the  touch,  hard,  and  irregular  at  the  upper  and  outer  part,  but 
somewhat  soft  and  fluctuating  below  ;  when  the  finger  was  passed  into  the 
external  ring,  the  outline  of  the  tumour  could  be  very  distinctly  felt  in  the 
canal.  There  was  no  impulse  in  it  on  coughing,  but  there  was  some  abdominal 
tenderness  on  that  side.  The  right  testis  was  not  in  the  scrotum.  I  ordered 
the  man  to  Ixi  bled,  the  tumour  to  be  leeched,  and  salines  administered  ;  under 
this  treatment  the  case  did  well.  When  a  knuckle  of  strangulated  intestine 
lies  behind  and  above  the  testis,  still  retained  above  the  external  ring,  the 
symptoms  of  strangulation  will  be  violent  and  persistent ;  and  this,  even 
though  the  tumour  present  but  little  the  ordinary  character  of  a  hernia.  In 
fact,  in  such  a  ease,  the  Surgeon  is  guided  by  the  character  of  the  general 
symptoms,  and  not  by  those  of  the  local  condition.  In  a  case  of  this  kind  to 
which  I  was  called,  there  could  be  felt  behind  and  above  an  inflamed  and 
swollen  testicle  which  lay  at  the  external  abdominal  ring,  a  small,  hard,  round 
tumour  in  the  upper  portion  of  the  canal.    As  symptoms  of  strangulation 
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were  urgent,  this  was  cut  down  upon,  the  anterior  wall  of  the  canal  wus  in- 
oifie<l,ancl  the  tunica  vaj^inalis,  ma«h  distendeil  with  flnid,  was  laid  open,  when 
a  eraall  knuckle  of  intestine  wsis  found  lying  at  its  upper  part,  very  tightly 
constricted  by  the  inner  ring.  But  in  some  cases  the  diagnowie  is  not  so  easy  ; 
the  whole  tumour  lying  in  the  canal  feels  smooth,  elastic,  aud  uniform,  so  that 
no  examination  can  enable  the  Surgeon  to  say  with  certainty  whether  the 
tomour  is  an  inflamed  testis  surrounded  by  a  hydrocele,  or  whether  there  is  a 
loop  of  iutfstinu  lying  above  an  undescended  testis.  In  such  eases  as  these, 
however,  the  Surgeon  is  gnided  in  the  roursc  he  should  adopt  by  the  symptoms. 
If  these  tudicute  stnmgulation  of  intosf  ine,  he  should,  without  further  dday* 
cut  down  on  tlie  toujour  and  exanune  its  nature* 

Encysted  Hernia  of  the  Tunica  Vaginalis,  or  Infantile  Hernia. — 
In  this  variety  the  hernia  d<M's  noc  enter  the  tunica  vaginalis,  but  forms  a 
separate  sac,  which  passes  down  behind  the  pri>cessu8  vaginalis;  tlie  latter, 
although  its  comiuunicatvon  with  tht:  peritoncunj  is  oliliterated,  remains  open 
along  the  greater  part  of  its  length  (Fig.  «n7j.  Should  an  tiperation  be  under> 
taken  in  such  a  case,  the  tunica  vaginalis  will  be  opened 
first,  imd  altogether  behind  this  will  hefoondthc  hernial 
sac,  three  separate  hiyera  of  peritoneum  requiring  diTtaion 
liefore  the  contents  of  the  hernia  are  expused  (Fig.  HOT), 
In  some  instances  the  heniliil  sac  bulges  so  prominently 
into  the  tnnica  vaginalis  that  it  appears  as  if  desct*uding 
into  it  from  above-— a  condition  from  which  the  namv 
**  encysted "'  has  been  derived.  According  to  another 
view  of  the  nature  of  encysted  hernia,  the  funicular 
portion  of  the  tunica  vaginalis  is  partly  obstructed  by  a 
septnm,  or  by  being  converted  into  tilamentons  liniae« 
but  in  such  a  way  as  to  leave  a  pouch  above,  which  is 
piNjtruded  down  into  the  tunii'a  vaginalis  by  the  hf^nia 
entering  it.  According  to  Lockwood  thtre  in  no 
eridence  to  support  snch  a  view.  In  many  cases  it  is  jM:)8j^iblc  u*  tmoc  a 
distinct  band  which  connects  the  lower  end  of  the  sac  of  an  infantile 
hernia  to  tlie  npjxT  end  of  the  testicle.  Lockwood  has  shown  that  tbta  baml 
contains  plain  muscular  tissue,  which  prol>abIy  repnrseiits  a  a*mnant  of  tbu 
gubernaculum  testis*  and  plays  an  importiint  i>art  in  drawing  down  the  hernial 
sac.  The  diBtiuetiou  between  an  infantile  and  an  aei[uii'ed  hernia  can  bardJj 
be  made  except  during  an  opemtion  uiideiiuken  for  ica  cure  or  fur  tlie  nfUal 
of  stran'^nilation. 

Interstitial  Hernia« — I  ii  some  cases  of  inguinal  hernia  there  is^  in  addition 
to  the  SIM?  which  occupies  the  inguinal  canal,  a  more  or  less  *  poddi 

lying  ijetween  the  layers  of  the  abdominal  wall.     To  such  a  i\  q  ttfm 

**  interstitial  "  has  been  applied.  In  very  rare  iu stances  the  diteriKmliim  of 
the  sac  has  been  situated  immediately  external  to  tlie  parietal  {)entooeofla« 
This  variety  has  been  called  **  proper i to neal ''  by  Krbnlein^  and  the  [xmch  of 
the  hernial  sac  has  been  found  in  the  iliac  fos»i,  or  in  fi'ont  of  tb<J  bladike^ 
Its  existence  may  be  quite  unsuspected,  and  death  has  re^ivilt^  frooi  IIm 
strangulation  nt  intestine  iu  the  deeply  plaanl  diverticulum  of  the  sac*  In  tlie 
more  common  forms  of  interstitial  hernia  the  sac  extends  either  between  tJ^ 
internal  and  external  oblique  muscles,  or  lies  suj»erficjal  to  the  latter.  Tbe 
honiia  then  causes  a  swelling  of  the  abdominal  wall  above  the  ingninal  caiial« 
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in  addition  to  that  caused  by  the  projection  of  the  hernia  into  the  canal  itself. 
In  a  case  of  this  kind,  in  which  an  operation  for  radical  cure  was  performed 
by  Marcus  Beck,  the  hernial  sac  extended  along  the  inguinal  canal  into  the 
scrotum,  and  from  its  upper  part  a  large  diverticulum  passed  upwards  in  the 
abdominal  wall  between  the  internal  and  external  oblique  muscles.  Interstitial 
hernia  is  frequently  associated  with  an  abnormal  position  of  the  testis.  Of 
129  cases  seen  at  the  Truss  Society  between  1866  and  1800,  Macready  finds 
that  in  78*4  per  cent,  there  was  some  abnormality  of  the  testis,  in  67*1  per 
cent,  the  organ  being  completely  retained  or  having  only  partially  descended. 

Ingninal  Kamia  ia  the  Female  is  much  rarer  than  the  corresponding 
hernia  in  the  male.  It  accompanies  the  round  ligament  of  the  uterus,  and 
may  either  be  arrested  at  the  external  abdominal  ring,  or  may  pass  into  the 
labium,  where  it  occasionally  forms  a  tumour  of  considerable  size.  The 
process  of  peritoneum  (canal  of  Nuck)  which  accompanies  the  round  ligament 
is  usually  closed  at  birth,  and  it  is  believed  that  a  failure  in  the  obliteration 
of  the  process  predisposes  to  the  occurrence  of  inguinal  hernia  in  females, 
especially  during  childhood.  Such  a  hernia  would  be  analogous  to  the  "  con- 
genital "  variety  in  the  male,  although  there  are  no  anatomical  differences  by 
which  it  can  be  distinguished  from  an  acquired  hernia. 

Besides  the  contents  commonly  found  in  hernial  sacs,  an  inguinal  hernia 
in  the  female  may  contain  the  ovary,  Fallopian  tube,  or  uterus.  (See 
Chap.  LXXIV.)  It  occasionally  happens  that  an  unobliterated  portion  of  the 
canal  of  Nuck  becomes  distended  with  fluid,  and  may  be  mistaken  for  an 
inguinal  hernia,  especially  if  a  communication  still  exists  with  the  peritoneal 
cavity,  so  that  the  fluid  is  reducible.  Among  the  conditions  which  have  been 
mistaken  for  a  labial  hernia  may  be  mentioned  lipoma,  cysts,  and  varicose 
veins  of  the  labium. 

Treatment. — When  an  inguinal  hernia  is  reducible,  the  rupture  must  be 
kept  up  by  a  well-made  truss,  the  pad  of  which,  of  an  oval  shape,  should  press 
not  only  upon  the  external  ring,  but  upon  the  whole  length  of  the  canal. 
In  this  way  a  reducible  hernia  may  occasionally  be  cured,  and  in  young 
children  in  whom  this  result  is  frequently  obtained,  the  truss  should  be  worn 
constantly.  When  a  truss  is  used  in  the  treatment  of  an  irreducible  hernia 
it  should  be  provided  with  a  hollow  cup-shaped  pad  or  a  suspensory  bag, 
according  to  the  size  of  the  rupture.  The  chief  points  relating  to  the  choice 
of  cases  suitable  for  attempting  a  radical  cure  by  operation  have  been  con- 
sidered at  page  821>.  For  reducible  inguinal  hernia  operation  may  be  under- 
taken in  children  and  adults  if  a  properly  made  truss  fails  to  keep  up  the 
rupture,  and  in  ciises  where  the  use  of  a  truss  proves  a  senous  inconvenience 
to  the  patient.  Irreducible  hernise,  unless  of  very  large  size,  are  usually  suit- 
able for  operation  ;  but  in  all  cases  the  patient's  health  must  be  satisfactory, 
and  the  age  not  too  advanced. 

Badical  Cure  of  Zngniiial  Kemia. — It  is  unnecessary  to  enter  into  the 
history  of  the  operations  undertaken  for  the  cure  of  inguinal  hernia.  Among 
the  methwls  which  have  almost  universally  been  abandoned  may  be  mentioned 
the  injection  of  irritants  into  or  around  the  sac  with  the  object  of  setting  np 
adhesive  inflammation  in  it,  and  the  closure  of  the  inguinal  canal  by  the 
invagination  of  a  plu<,^  of  the  scrotal  tissues  into  it,  as  in  the  operation  practised 
by  Wutzer,  of  Honn.  Mention  must  also  be  made  of  the  subcutaneous 
method,  which  was  devised  by  Wood  and  extensively  practised  by  bim  with 
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very  considerable  Buccess.  The  principle  of  this  operation  coosisttHl  in  ilie 
invagination  of  the  sac  of  the  beraia,  and  the  appruximatiou  of  the  structofw 
forming  the  boundaries  of  the  iugQinal  canal,  l*y  the  application  of  a  8ub- 
cutaneous  suture  of  tendon  ur  wire  through  a  small  opening  in  the  skin.  An 
ingenious  modification  of  Wood's  operation  was  devised  by  Donnett  Spanton, 
who,  instead  of  approximating  the  walls  of  the  canal  by  a  subcutaneoofi 
suture,  used  an  instrument  like  a  cork-screw,  the  point  of  which  wa«  intro- 
duced thrciUgh  the  skin  at  the  upper  end  uf  tlie  canal,  and  was  made  to  ptt» 
downwards  through  its  opposite  walls  so  as  to  draw  tbera  together.  The 
instrument  was  left  in  for  about  a  week,  till  some  inflammatory  swelling  wi» 
perceptible  around  it.  Since  the  introduction  of  the  antiseptic  treatment  of 
wttunds  these  complicated  subeiitaneons  metliods  have  lost  ah  the  advantage* 
which  they  once  possessed,  and  at  the  present  day  the  only  i>i)eration  w^hich 
can  be  recommended  is  that  known  as  the  opm  mffhod—si  revival  of  the  old 
opcTation  of  ligraturing  the  neck  of  the  Siic  and  cutting  it  away.  In  1871 
liister  reported  two  ctises  in  which  he  cut  down  upon  a  hernial  sac  and  closed 
the  abdominal  opening  with  catgut  sutures.  Experience,  however,  showed 
that  suture  of  the  ring  alone  was  not  enough  to  eftect  a  cure.  Since  then 
Banks,  Annaminle,  Czerny,  Ball,  Mace  wen,  and  many  others  have  devlaed 
various  pi*oceedings  having  the  common  object  of  obliterating  tlie  neck  of  I 
sac  and  narrow! us:  the  dilated  ring. 

Operation. — The  ojxTation  as  performed  by  ^litchell  l^nks  may  be 
as  a  type,  and  the  various  modifications  of  other  operators  may  be  tiubac* 
queutly  noticed.  The  operation  is  thus  performed  :  The  whole  area  huviuf 
been  cleaned  with  soap  and  water,  followed  by  turpentine  to  remove  grmsc* 
jind  spirit  to  remove  the  turpentine,  is  covered  with  a  towel  soaked  in  carbolio 
lotion  (1  in  2o)  for  an  hcmr  l:»efore  the  oi>eration.  A  free  incision  is  then 
made*  reaching  from  about  one  inch  above  the  external  abdominal  ring  U» 
near  the  bottouj  uf  the  sac.  The  dissection  is  then  carefully  carried  down  io 
the  sac,  all  bleeding  vessels  being  secured  as  they  are  cut,  and  great  care  beio^ 
taken  that  the  sac  itself  is  expcj«ed  in  the  whole  length  of  the  wound,  and  that 
one  of  the  coverings  be  not  mistaken  for  it*  The  sac  is  then  very  carefully 
dissected  out  with  as  little  iiamage  to  the  scrotal  tissues  as  fKissihie.  It  wiU 
usoally  be  found  to  be  slightly  adherent  to  the  tunica  vaginalis,  riM^tiinD^ 
some  careful  dissection  to  separate  it.  The  cord  must  be  early  sought  for  aod 
separati'd  from  the  sac.  The  vas  deferens  can  easily  be  nLKXJgnized  by  ite 
cord-like  fee!,  and  must  be  kept  in  view  during  the  whole  i  '  '  i,  The 
sac  being  completely  separatt'd,  is  emptied  of  it«  contents  if  tL  uiciWe. 

and  opened  to  make  sure  that  it  is  really  empty.  If  omentum  vs.  premit 
in  the  sac  and  is  irreduciltle,  either  from  its  si^c  or  irom  the  presenoe  of 
adhesions,  it  must  be  cut  away  in  the  manner  already  described  (p,  ^*fS), 
and  the  pedicle  reduced  into  the  abdominal  cavity.  The  mc  ts  then  JnwQ 
well  down  and  ligatured  as  high  up  as  possible,  so  that  the  inner  ii5?pcct.  of  the 
peritoneum  may  be  smooth  and  nut  present  n  poucli,  winch  might  favour  llie 
formation  of  a  fresh  hernia.  The  ligature  may  t>e  of  chromic  catgut  orof  Sb« 
cjirboliscd  silk*  The  sac  below  the  ligature  is  then  cut  away.  The  nrxislqi 
in  the  ofjeratiou  is  to  close  the  pillars  of  the  ring  by  suturen.  Thc*e  tntisi  be 
introduce<i  by  means  uf  a  curved  needle  guided  by  the  linger  passed  iiitoihe 
canal*     Tiie  .sutures  slnaild  get  a  firm  hold  on  each  side  of  the  rinf*.  Mid  tbnoo 
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the  sutures  care  must  be  taken  not  to  injure  the  cord,  which  must  be  kept  out 
of  the  way  with  the  finger,  and  the  situation  of  the  epigastric  artery  should  be 
felt  for  lest  it  be  punctured  by  the  needle.  The  sutures  may  be  of  carbolised 
silk,  kangai'oo  tendon,  or  catgut.  Banks  uses  silver  wire,  which  he  ties  in  a 
single  knot  and  cuts  very  close,  so  as  to  leave  no  projecting  ends,  and  allows 
to  heal  into  the  wound. 

In  congenital  hernia  the  sac  may  be  cut  across,  leaving  the  lower  part  to 
form  a  tunica  vaginalis.  This  may  be  closed  by  catgut  sutures.  The  upper 
part  is  then  separated  from  the  cord  and  treated  as  above  described. 

After  the  operation  an  absorbent  antiseptic  dressing  should  be  applied  and 
covered  with  a  piece  of  jaconette  or  other  thin  waterproof  material,  with  a  hole 
through  which  the  penis  is  drawn,  so  that  the  dressing  shall  not  be  soiled 
during  micturition. 

The  chief  modifications  of  the  operation  above  described  are  first  in  the 
treatment  of  the  sac,  and  secondly  in  the  closure  of  the  ring.  In  the  first 
place  many  Surgeons  content  themselves  with  ligaturing  the  neck  of  the  feac 
and  dividins:  it  below  the  ligature,  leaving  the  fundus  undisturbed  in  the 
scrotum.  This  certainly  greatly  simplifies  the  operation,  and  the  part  of  the 
sac  left  behind  seems  to  give  no  trouble  in  the  after-treatment.  It  has  the 
further  advantage  that  the  incision  need  not  be  prolonged  into  the  scrotum, 
and  thus  firm  pressure  can  be  brought  to  bear  upon  its  whole  length,  and  the 
risk  of  extravasation  of  blood  into  the  loose  tissues  of  the  scrotum  is  avoided. 
Barker,  after  ligaturing  the  ueck  of  the  sac  with  fine  silk  and  dividing  it  below, 
passes  the  two  ends  of  the  ligature  through  the  borders  of  the  ring  as  high  up 
as  possible,  and  thus  fixes  the  stump  of  the  sac,  and  at  the  same  time  the 
ligature  serves  as  the  highest  stitch  in  closing  the  ring.  Macewen,  after  dis- 
secting out  the  sac  and  emptying  it,  inserts  the  index  finger  outside  the  sac 
till  it  reaches  the  internal  ring  and  separates  the  peritoneum  from  the 
abdominal  wall  f(»r  about  half  an  inch.  He  then  inserts  a  long  catgut  suture 
into  the  distal  extremity  of  the  sac  ;  the  free  end  of  this  is  then  passed  in  a 
proximal  direction  several  times  through  the  sac,  so  that  when  pulled  upon  the 
sac  is  folded  upon  itself  like  a  curtain  ;  it  is  then  passed  by  means  of  a  needle 
through  the  inguinal  canal  and  made  to  penetrate  the  abdominal  muscles 
about  an  inch  al>ove  the  level  of  the  internal  ring.  By  pulling  on  this  thread 
the  sac  is  folded  upon  itself  and  dragged  into  the  inguinal  canal,  the  part  that 
was  the  fundus  being  highest  up.  It  is  finally  fixed  in  this  position  by  passing 
the  end  of  the  thread  several  times  through  the  superficial  layers  of  the  muscles. 
The  pad  thus  formed  helps  to  obliterate  the  inguinal  canal.  The  ring  is 
aftoi'wards  closed  with  sutures.  Ball,  of  Dublin,  has  recommended  twisting 
the  stump  of  the  sac  four  or  five  times  with  torsion-forceps  as  a  means  of 
more  certainly  occluding  it. 

In  closing  the  ring,  silk,  catgut,  and  wire  have  been  used.  Perhaps  silk  is 
the  best,  as  it  is  not  too  early  absorbed,  and  can  be  rendered  aseptic  with  great 
ease  and  certainty. 

The  method  which  has  been  most  generally  adopted  consists  in  simply 
passing  the  sutures  through  each  side  of  the  ring  without  paying  any  special 
attention  to  the  structures  pierced  by  the  needle,  care  being  merely  taken  to 
avoid  puncturing  the  cord,  or  strangulating  it  by  too  tight  closure  of  the  ring. 
Macewen,  however,  pointed  out  that  this  method  of  suturing  failed  in  every 
way  to  restore  the  natural  valved  condition  of  the  inguinal  canal,  and  with 
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this  object  he  recommended  that  the  conjoinGd  tendon  ahould  be  stitched  to 
the  aj^fotieurosis  of  the  extenial  oblique  in  the  outer  side  of  the  ling. 

By  a  slit^ht  biu  important  modification  of  this  method,  Bassmi  nf  Faiitui 
has  devised  an  operation  whicli  must  he  regarded  as  a  nearer  approach  to 
perfection  than  any  of  those  above  described. 

Busfiiui'a  operation  is  carried  out  as  foyows  : — An  incision  is  commenced  at 
the  pubic  spine,  and  is  carried  upwards  and  outwards  along  the  line  of  the 
inguinal  canal  to  a  point  about  two  inches  internal  to  the  anterior  superior 
iliac  spine.  The  external  abdominal  rinif  and  ilie  part  of  the  external  obliqoc 
which  lies  in  front  of  the  inguinal  canal  havinir  been  freely  expoi*ed,  the  latter 
is  opened  in  its  whole  length  by  slitting  up  the  nponeuroi^is  of  the  exl<?rniil 
oWitjue.  By  reflecting  the  divided  aponeurosis  npwarde  and  downwanls  the 
border  of  the  internal  oblique  and  tlje  conjoined  tendon  are  defined  above  and 
the  inner  aspect  of  Potipart*s  ligament  below\  The  Bac  of  the  hernia  i*  now 
carefully  separated,  and  after  its  contents  have  been  reduced,  the  neck  ia  liga- 
tured high  up  with  silk.  If  the  sac  is  small  it  may  be  completdy  removi^, 
but  if  it  descends  into  the  scrotum  it  should  be  left  m  situ.  The  spiemnUtc 
cord  is  next  lifted  out  of  the  canal  and  held  by  an  assistant  in  a  blunt  book. 
The  arched  l>order  of  the  internal  oblique  and  conjoined  tendon  is  now  drawn 
dow^n  he/find  the  cord,  und  secured  t^>  Poupart's  ligament  by  a  Hcrios  of  «ilk 
sutures,  of  which  Ave  or  six  will  usLially  be  sufficient.  J nterrupte<l  stitches  an? 
genenilly  to  be  prefeiTed  to  the  continuous  suture  recommended  by  lia.Haini. 
The  cord  is  now  allowed  to  drop  back  into  its  place,  and  finally  the  divided 
edges  of  the  external  oblique  and  the  pillars  of  the  external  ring  are  bfooght 
together  with  fine  silk  sutures. 

By  this  oiHimtion  the  inguinal  canal  is  more  nearly  restored  to  \t%  nataml 
condition  than  by  any  of  the  other  methods,  and  it  differs  from  Maoewen » 
plan  of  suturing  in  that  the  conjoined  tendon  is  drawn  down  behind  tlie  tper- 
matic  cord,  and  not  in  front  of  it.  For  the  cure  of  inguinal  hernia  in  adolti 
Baasini's  ojmration  can  be  strongly  recommended,  but  in  children  ench  to 
extensive  procedure  is  by  no  means  always  required.  In  them  excellent  Ranks 
are  obtained  by  simply  isolating  the  ne<:"k  rtf  the  sac  and  applying  a  ailk  liga- 
ture to  it  as  high  up  as  potable.  In  children  inguinal  hernia  is  doubtless  dOe 
in  many  cases  to  the  existence  of  an  open  funicular  process,  and  noUiin^  morr 
than  the  closure  of  this  is  required.  If,  however,  the  ring  is  large,  this  ahcmld 
be  partly  closed  by  one  or  two  stitches,  and  if  the  whole  inguini^l  canal  ii 
dilated,  Bassini's  operation  may  be  performed. 

The  dirticulty  of  the  opemtion  in  children,  especially  when  th^  b^ntia  ii 
congenital,  is  Increased  by  the  extreme  thinness  of  the  sac  and  its  tntiiiiate 
connexion  with  the  structures  of  the  sjiemiatic  cord. 

When  an  inguinul  hernia  is  asstx^iatcd  with  a  retained  testis,  a  core  may 
sometimes  k-  obtained  by  the  use  of  a  truss,  the  pad  uf  which  is  ajiplted  aboi^ 
the  testis.  If  operation  is  required,  the  testis  should,  if  possible,  lie  bntoffltc 
down  into  the  scimum  ;  but  should  this  be  impossible,  and  the  testis  tmperw 
feotly  developed,  its  removal  may  be  advisable. 

AfteT'Trenfmtfti. — As  a  rule  the  age  of  a  drainage-tulv  is  nnncceaaaryv aod 
the  dressing  may  l>e  left  imchanged  for  a  week  or  ten  days,  when  primary 
union  will  usually  have  occurred  and  the  sutnres  may  be  removed*  Xii  opiiuti 
need,  as  a  rule,  be  given  unless  the  gut  has  l»een  freely  handled  in  Lbe  tepttn* 
tion  of  adhesions.     Fluid  diet  should  be  given  until  the  bowels  bat^  aot^dt 
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and  if  this  has  not  occurred  by  the  fourth  or  fifth  day,  an  enema  should 
be  administered.  The  patient  should  be  kept  in  bed  for  at  least  a  fortnight, 
and  should  not  be  allowed  to  walk  about  for  another  week,  nor  to  resume  his 
ordinary  habits  for  a  month.  The  support  of  a  pad,  applied  with  a  spica 
bandage,  is  advisable  for  about  two  months  after  the  operation,  when,  as  a 
general  rule,  all  support  may  be  dispensed  with.  In  exceptional  cases,  especially 
when  the  patient's  occupation  involves  sevei-c  straining  efforts,  the  use  of 
a  light  truss  may  be  advisable. 

The  Besvlts  of  the  operation  for  the  radical  cure  of  non-strangulated 
inguinal  hernia  have  been  very  satisfactory.  Statistics  show  that,  when 
undertaken  in  uncomplicated  cases,  the  operation  is  attended  with  a  very  low 
mortality.  Thus,  Banks  has  recorded  72  cases  in  which  the  hernia  was 
of  moderate  size  with  2  deaths,  and  11  operations  on  very  large  herniae  not 
capable  of  support  by  trusses,  with  8  deaths.  Rush  ton  Parker  performed  137 
operations  on  107  persons  with  5  deaths,  or  3'C  per  cent. ;  Bassini,  262  opera- 
tions with  1  death  ;  and  Lucas-Championniere,  876  with  2  deaths.  Of  105 
cases  in  which  the  operation  was  undertaken  in  University  College  Hospital 
during  the  yeaijs  1885  to  181)0, 5  died :  one  of  these  was  a  marasmic  child,  and 
one  a  woman  aged  seventy-two,  in  whom  an  omental  hernia  was  thought  to  be 
strangulated  ;  in  one  case  of  very  large  hernia  containing  the  sigmoid  flexure, 
reduction  was  impossible,  and  the  patient  died  of  intestinal  obstruction  ;  in 
the  remaining  two  cases,  which  were  uncomplicated,  death  was  due  to 
peritonitis,  which  in  one  case  appeared  to  have  started  in  the  wound,  and  in 
the  other  in  the  ligatured  stump  of  the  omentum. 

The  result  as  concerns  the  cure  of  the  hernia  is  also  very  satisfactory.  Of 
the  72  cases  of  moderate-sized  hernia  recorded  by  Banks,  the  result,  after  long 
periods,  was  known  in  47  cases  ;  in  37  it  was  completely  successful,  in  8  par- 
tially successful,  and  in  2  unsuccessful.  Of  the  202  operations  performed 
by  Bassini,  1()8  were  known  to  be  followed  by  a  cure  without  the  use  of  a 
truss  after  periods  varying  from  one  to  four  years.  It  cannot  be  too  strongly 
insisted  upon  that  the  operation  should  not  be  indiscriminately  recommended 
in  all  cases,  and  Banks's  rule  is  undoubtedly  a  wise  one — that  it  should  not  be 
undertaken  when  the  hernia  can  be  kept  up  without  discomfort  by  a  truss. 

Operation  for  Strangulated  Inguinal  Hernia. — When  the  hernia  is 
strangulated,  if  the  taxis  properly  employed  in  the  direction  of  the  canal  have 
failed,  the  operation  must  be  performed  in  the  following  way  :  The  pubes 
having  been  shaved,  the  patient  should  be  brought  to  the  edge  of  the  bed  ; 
and  the  Surgeon,  having  the  skin  covering  the  external  ring  well  pinched  up, 
divides  the  fold  in  the  usual  way,  by  an  incision  two  inches  in  length,  com- 
mencing about  half  an  inch  alx)ve  the  external  abdominal  ring.  Should  any 
spouting  vessel,  as  the  external  pudio,  Ije  divided  in  this  incision,  it  must  bo 
secured  at  once.  The  Surgeon  then  proceeds  to  divide  the  various  coverings 
of  the  heniia  layer  by  layer  until  the  sac  is  reached.  The  thickness  of  the 
coverings  varies  much  in  different  cases,  and  is  often  considerable  when  the 
hernia  is  old  and  the  patient  has  long  worn  a  truss.  In  some  cases  the  inter- 
columnar  fibres  form  a  thick  band  across  the  external  ring,  and  the  cremasteric 
fascia  is  usually  readily  recognizable.  When  this  is  divided  the  transversalis 
fascia  and  subserous  areolar  tissue,  ox  fascia  propria,  will  be  laid  bare,  and  may 
form  a  thickened  vascular  layer.  If  the  hernia  has  not  protruded  beyond  the 
external  abdominal  ring,  it  may  be  necessary  to  slit  up  the  external  oblique, 
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and  poBstbly  to  divide  tlie  lower  border  of  the  internal  oblique.  After  freely 
upcning  the  ftic  the  contents  must  kie  dealt  with  according  to  the  role**  kid 
ilovvn  on  p.  828.  It  may  be  f'unnd  that  the  contents  are  now  redudbb, 
the  stricture  having  been  situated  outside  the  sac  and  having  already  htm 
divided.  If,  however,  as  will  happeu  in  the  majority  of  instances  in  ingaiiuil 
hernia,  it  be  found  that  the  stricture  is  iu  the  ueok  of  the  sac  itself,  this  miut 
be  divided  from  within,  by  pressing  the  finger-nail  under  it»  and  c^utiouiikly| 
Blidiug  the  hernia-knife  atontj  this,  It  iB  an  established  rule  m  surgerj'  tha 
llvrs  division  should  be  eileeted  in  a  direction  immedmUly  upwards^  so  ttuU 
nmy  lie  ijaraliel  with  tlit'  epifrastric  vessels,  whether  it  Vjc  situated  upon  tbi 
inner  or  outer  side  of  these.  It  is  true  that,  if  the  burgeon  could  be  sure  tbi 
he  had  to  do  with  an  oblique  hernia,  he  might  safely  divide  the  stricture  oo 
wards ;  or,  if  he  were  certain  that  tlie  prolnision  was  of  the  direct  kind,  1 
might  make  the  section  inwards  ;  but  as  it  commonly  hapfjens  that  he  cta\ 
deteiiniue  with  absolute  certainty  uj>on  which  variety  of  heniia  he  isopemttiig 
he  adopts  the  safer  plan  ri commended  by  Astley  Cooixr  and  LawTence,  i 
cutting  upwaixis  from  the  middle  of  the  ring  parallel  to  the  epigastric  veaseU.] 
After  the  heruiu  Las  been  reduced  the  operation  should  he  completed,  if 
patient's  condition  allow,  by  performing  the  stefis  necessary  for  producing 
radical  cure* 

The  Seat  of  StHciwe  in  inguinal  hernia  will  thus  be  seen   to   differ  in 
ditlerent  cases  ^  and  in  Rome  instances  it  exists  in  two  situation?.     I  thiuk  it 
most  commonly  occurs  in  the  neck  of  the  sac,  uwing  to  contraction  and  elo 
tion  of  it,  with  cvmdensation  of  the  subserous  areolar  tissue  lying  imme 
upon  it     In  other  cases,  iliough  much  more  rarely,  it  seems  to  be  formed  1 
thickening  of  the  trausversalis  fuRciu  iu  the  iuuer  ring,  but  altogether 
the  sac.     Otcasiuually  it  is  met  with  in  some  part  of  the  canals  at  the  lower 
edge   of   the   internal   oblitpie,  biit    much   more   frequently  at    th**   fxt 
alxiomiual  ring. 

Cotigenital  Henna  when  strangulated  drres  not  commonly  admu  ot 
tion,  and  thus  necessarily  renders  an  operation  imperative.  The  pnic'etic 
more  commonly  required  for  this  kind  of  heruia  in  adnltn  than  iu  infantlt. 
The  operation  is  the  same  as  that  for  acquiiied  hernia,  but  the  part^  ct)ncennal 
are  usually  thinner  ;  hence  more  caution  than  usual  is  required  iu  thci^  OiSHL 
The  tunica  vaginalis  commonly  contains  a  large  quantity  of  tluid,  clear  or  dark 
iu  colour,  according  to  the  severity  of  the  strangulation.  The  strietun*  will 
always  be  found  in  the  neck  of  the  sac,  and  appeans  t»»  be  formed  by  tin 
perfect  contraction  of  that  portion  of  the  funicular  prolongation  at  Lhe^ 
toneum,  which  normally  becomes  obliterated  before  birth,  and  eHttddiAhet 
separation  between  the  two  serous  sacs  of  the  tunica  raginalis  and  of 
peritoneum*  A&  the  congenital  hernia  is  always  external  to  the  epijj 
vessels,  the  section  of  the  stricture  may  Vje  done  with  perfect  safety  in  a 
tlirection  upwards  and  outwards,  though,  if  the  Surgeon  should  ha\r  nny  domH 
as  to  the  exact  natui-e  of  the  case,  it  will  be  better  to  divide  Uie  strictofr 
directly  upwards.  The  reduction  of  the  contents  of  the  hernia  may  in  U»p 
adult  be  prevented  by  aiihesions  in  the  neck  of  the  sac,  or  between  them  and  th^ 
testis.  I  have  found  lx>th  the  gut  and  the  omentum  closely  inourponUisd wiUi 
this  organ,  and  requiring  .some  nice  dissection  to  separate  them*  Inofpnwiiag 
u^toQ  infants  of  a  very  tender  age,  much  amtion  will  necesminly  be  reqaired, 
ou  account  of  the  thinness  of  the  coverings,  their  tension^  and  ibo  unaU  mm 
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of  the  aperture.  The  testis,  as  well  aa  the  spermatic  cord,  the  veins  of  which 
%m  excessively  tHrgid,  come  into  view,  and  will  usaally  be  foimd  much  con- 
gested, and  of  a  hiack  or  bluish-black  colour. 

In  ifiginnal  Heniim,  ronlaining  either  (he  Cffmm,  the  Supnoid  FUxutp  of 
the  (\ihn^orthe  Urhutnj  Iikidtkr,t\\^  protruded  viscera  are  sometimes  only 
partially  covered  by  peritoneum  ;  hence,  in  opt^-ratinji:  upon  suob  hernia?,  when 
fttningrulated,  care  must  be  taken  that  the  contents  be  not  wotinded,  which  ii* 
apt  to  occnr  if  the  Sur^^eon  divide  the  parts  without  due  caution,  and  mistake' 
the  visctus  for  a  sac  which  does  not  exist.  If  the  protruded  parts  are  adherent, 
the  Surgeon  must  content  himself  with  leaving  them  unreduced  after  tlm 
division  of  the  stricture  :  in  such  circumstances  it  has  happened  that  the 
protrusion  has  ultimately  been  drawn  back  into  t!ie  abdomen  by  some  natural 
action  of  the  parts. 

Operations  for  strangulated  inguinal  hernia  are  re<juired  during  a  greater 
of  agt^s  than  those  f*>r  any  other  kind  of  prutru8ion.  I  have  operated 
fully  for  c<m genital  hernia  in  infants  less  than  six  weeks  old,  and  for 
ordinary  oblique  inguinal  hernia  at  seven  weeks  and  at  four  months  of  age, 
and  the  operation  has  been  done  on  centenarians.  When  small  and  recent. 
the  protrasioD  usually  consists  of  intestine  only  :  when  large,  it  commonly 
contains  omentum  as  well  The  after-management  of  the  case  must  be 
conducted  in  accordance  with  the  rales  laid  down  at  p.  >i4:i,  ^t  uq. 
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By  Femoral  Hernia  is  meant  a  protrtision  that  escapes  under  Poupart*s 
ligament,  and  ent^Ta  the  sheath  of  the  femoral  vtissels  internally  to  the  vein. 
iThis  hernia  passes  down  the  innermost  comfKirtrnent  of  the  sheath,  which  in 

cupied  by  fat  and  lyraphaticsi,  and  usually  contains  a  gland  or  two.     It  passes 
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first  of  all  tbixsngh  the  crural  ring,  where  if  has  *iimbemat*H  Hgiiment  to  its 
pinner  idde;  the  septnm  which  separates  the  femond  vein  from  tin;  inner 
»mpartment  of  the  sheath  of  the  vessels,  to  its  outer  aspi-ct ;  l*oupart*it 
ligament  and  the  dee|»  crural  arch  in  front ;  and  the  bone,  covered  by  the 
pectineus  and  the  pubic  portion  of  the  fascia  lat^  behind  (Fig.  808).     Aft^r 
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passing  through  the  €runil  ring,  the  hernia  enters  the  crural  canal,  whii= 
extends  for  about  half  an   inch   down  the  thigh  in  front  of  the  pectinca 
muscle,  and  is  covered  by  the  iliac  prolongation  of  the  fascia  lata*     Aa 
approaches   the  lower  comer   of  tbe    saphenous   opening  where    the 
terminates,  it  passes  under  the  falciform  process  of  the  fa»cia  lata,  and  t»ni 
upon  the  thigh  through   the  saphenous  aperture  x  here  it  expandu,  IxMrome*! 
rounded,   and   1ms   a   tendency  to   turn    upwards   over    Poupart's    lipimenil 
(Fig.  809),  lying  in  this  way  upon   the  iliac  region*  and   sometimes   eve 
adcending  to  some  distance  upon  the  anterior  abdominal  wall.     In  the  deecen 
of  the  hernia  thr<mgh  this  course,  it  first  pushes  before  it  the  peritoneal  saq 
and  then  receives  an  investment  of  the  subserous  areolar  tissue — ^the 
cmrale,  a  mass  of  dense  areolar  tissue,  containing  fat  and  lymphiUic*,  oi.t"0* 
pying  the  crural  ring.     This  septam  often  becomes  incorporat4?4l   with  tho 
covering  derived  from  the  crural  sheath,  thus  constituting  the  fascia  pstipnA 
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of  this  hernia,  which  is  commonly  thickened,  laminated^  and  of  an  tvpmif^t 
fatty  structure,  like  omentum.  As  the  hernia  continues  to  deaceod,  it  cmum 
into  relation  with  the  cribriform  fascia,  which  occupies  the  Baphenous  opening; 
and,  lastly,  it  pushes  before  it  the  iotcgumental  structures. 

Ab  the  tumour  descends  through  this  course,  it  necessarily  cotuet  tain 
relation  with  very  important  piirts  (Fig.  810).  Thus  it  is  separated  ftifm  Uit 
femoral  vein  solely  by  the  aeptum  of  the  sheath  of  the  vessels.  It  bag  the 
epigastric  artery  al)ove  and  ti>  its  outer  side ;  and  the  spermatw-  cord  tn  iha 
male,  or  the  round  ligament  in  the  female^  almost  immediately  aI*ove  it,  Xhe 
obtarator  artery,  when  arising  in  the  normal  manner  fn*m  the  internal  i 
does  not  come  into  relation  with  the  neck  of  the  sac  ;  but  when  it 
origin,  aait  not  unfrequently  does,  from  the  external  iliac^  the  epi^aitric;  or ' 
the  common  femoral*  it  may  have  important  relations  to  this  pan  of  tbp 
hernia.  Most  (;ommonly,  in  these  circumstances,  it  pasaea  to  tlie  iliac  or  outer 
aide  of  the  neck^but  occusionally  it  winds  round  it«  inner  or  pubic  side^  comtnf 
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into  close  relation  with  it ;  and  then,  as  will  immediately  be  mentioned,  it  may 
be  in  considerable  danger  daring  the  operation.  The  combination,  however, 
of  this  particular  variety  of  the  obturator  artery  and  femoral  hernia  is  a  very 
uncommon  occurrence  :  because,  in  the  first  place,  this  internal  distribution 
of  the  artery  is  rare  ;  and  when  it  does  occur,  as  it  usually  passes  directly  over 
that  portion  of  the  crural  ring  through  which  the  sac  would  protrude,  it 
necessarily  strengthens  this,  and  so  diminishes  the  chance  of  rapture. 

The  Contents  of  a  femoral  hernia  are  usually  intestinal,  and  most  commonly 
consist  of  a  portion  of  the  ileum.  Occasionally  omentum  is  contained  within 
the  sac,  but  seldom  in  large  quantity.  I  have,  however,  several  times  had 
occasion  to  operate  in  cases  of  old  femoral  hernia,  in  which  it  became  necessar}* 
to  remove  large  portions  of  adherent  omentum  :  in  one,  ten  and  a  half  ounces, 
and  in  another  about  seven.  In  each  case  there  was  a  small  knuckle  of  intestine 
strangulated  behind  the  omentum.  The  ovaries,  FaHopian  tubes,  &c.,  have 
been  met  with  in  this  variety  of  hernia. 

The  Signs  of  femoral  hernia  are  usually  well  marked.  They  consist  of  a 
tolerably  firm  and  tense  tumour,  of  a  rounded  shape,  situated  in  the  groin,  to 
the  inner  side  of  the  femoral  vessels,  and  to  the  outer  side  of  the  spine  of  the 
pubes,  having  its  neck  under  Poupart's  ligament,  though,  as  it  increases  in 
size,  its  base  is  turned  above  that  structure  ;  sometimes,  though  rarely,  it  passes 
downwards  upon  the  thigh.  Its  size  varies  considerably  :  most  commonly  it 
is  not  larger  than  a  walnut  or  a  pigeon^a  egg,  and  then  is  deeply  seated  in  the 
angle  between  the  body  of  the  pubes  and  the  femoral  vessels ;  but  occasionally 
it  may  attain  a  considerable  bulk,  as  large  as  the  fist  or  a  French  roll.  When 
large,  this  hernia  rises  up  above  Ponpart's  ligament,  and  extends  outwards 
parallel  to  it,  so  that  it  assumes  an  elongated  shape ;  it  is  then  usually  some- 
what doughy  and  soft,  even  when  strangulated — very  different  from  the 
excessively  tense  feel  that  it  has  when  small. 

In  some  rare  cases  the  femoral  hernia  has  been  found  lying  external  to  the 
vessels,  the  mouth  of  the  sac  being  between  them  and  the  iliac  spine.  In 
these  circumstances  strangulation  cannot  well  occur,  inasmuch  as  the  month 
will  be  the  widest  part  of  the  sac  ;  but,  as  Hesselbach  has  observed,  if  the 
fascia  iliaca  be  torn  by  the  pressure  of  the  tumour,  the  rupture  may  be  strangled 
in  the  aperture  thus  formed.  Should  an  operation  ever  be  required  in  such 
circumstances,  it  must  be  borne  in  mind  that  the  circumflex  iliac  artery  may 
be  in  some  danger. 

As  a  femoral  heniia  passes  out  through  the  crural  ring,  it  comes  into  very 
close  relation  to  the  femoral  vein,  being  separated  from  the  vessel  merely  by 
the  septum  which  divides  the  inner  from  the  middle  compartment  of  the 
femoral  shcuth.  Were  it  not  for  this  septum,  as  Roser  has  observed,  the 
femoral  vein  would  be  compressed  by  the  tense  hernial  tumour  protruded 
between  it  and  (limbemat's  ligament,  and  the  inevitable  consequence  would 
be  oedema  of  the  whole  lower  extremity.  As  the  hernia  pushes  down  in  the 
track  of  the  crural  canal,  it  can  make  no  impression  on  the  inner  or  on  the 
posterior  wall  of  the  canal — both  of  which  are  unyielding  ;  but,  pushing  the 
anterior  wall  upwards,  it  drags  upon  the  septum  on  the  outer  side  of  the  neck  of 
the  sac,  renders  this  tense,  and  thus  saves  the  femoral  vein  from  compression. 

The  Diagnosis  of  femoral  hernia  is  not  always  easy.  When  the  hernia  is 
large,  and  more  particularly  when  it  rises  up  above  Poupart's  ligament,  it  may 
at  first  be  mistaken  for  an  inguinal  rupture.    The  diagnosis,  however,  may 
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usaally  be  effected  by  ^certaining  the  illation  that  the  neck  of  the  sac  has  to 
Pnupiirt*8  ligameat,  the  inirainal  heraia  being  situated  ah&ve,  the  femoral  helo**" 
this  oord.  When,  however,  a  small  femoral  hernia  in  a  fat  mnu  mes  upwmrcb. 
80  as  to  lie  over  Poupart's  ligament,  it  resembles  very  chisely  an  incomplete 
ingninal  hernia  ;  but  its  characters  may  be  tleteraiined  by  the  passage  of  the 
fiu^'or  up  the  ingainai  canal,  which  will  be  found  to  be  free,  and  the  hernia 
can  be  felt  only  through  its  posterior  and  inferior  wall.  In  the  female  tb<» 
finger  cannot  be  ptissed  up  the  canal,  bnt  the  inji^ninal  hernia  will  descend 
into  the  labium,  and  may  thus  be  distinguished  from  the  femoral^  which  lies 
in  the  upper  and  inner  part  of  the  thigh.  In  both  ftexe«*  the  relation  of  t\\v 
neck  of  tlie  sac  to  the  spine  of  the  ptibes,  which  can  always  be  felt  xn  thi* 
fattest  subjeetSj  ia  most  important.  In  femoral  hernia  the  spine  is  t-**  thf 
inner,  in  inguinal  hernia  to  the  outer  side  of  the  protrusion  ;  and,  should 
a  patient  happen  to  be  the  sabjeet  of  both  inguinal  and  femoral  hernia 
on  the  same  side,  the  spine  would  be  felt  between  tlie  two.  After  reducinsr 
a  femoral  hernia,  the  finger  can  sometimes  be  pnshed  into  the  infenur 
aperture  of  the  crural  catiaU  when  the  situation  and  sharp  ontline  of  tb<- 
falciform  process  will  determine  the  nature  of  the  opening  through  whi'-b  r^'*' 
protrusioo  has  <>ccurred. 

The  diseaaes  occurring  in  the  groin,  with  which  femomi  hernia  may  m.^^t 
readily  be  confounded,  are — 1*  Enlarged  Lymphnlk  (i  lands  in  this  situation. 
From  these  it  may  be  distinguished  by  the  absence  of  impulse  in  the  gland ul«r 
tnmour*  and  by  the  simultaneous  enlargement  of  several  glands.  A  small 
strangulated  hernia  may,  however,  co-exist  with  these  ;  being  covered  io  by 
them.  When  this  is  the  case,  and  the  local  signs  of  hernia  are  obsi-ure^  whilst 
the  symptoms  of  strangulation  continue,  an  iucisinn  sliould  be  made  into  tht* 
part,  and  the  dissection  carefully  carried  through  and  underneath  the  glatld^ 
with  the  view  ot  determining  whether  the  hernia  exist  or  not.  t.  A  9m*jlf 
Fathj  Growth  has  been  met  with  in  the  crural  canal,  closely  simalatioie  a 
hernia.  The  w*ant  of  impulse  on  roughing,  together  with  the  ' 
ehai'acter  of  the  tumour,  will  enable  the  Surgeon  to  distinguish 
hernia.  Such  a  fatty  mass  may.  however,  consist  of  the  thickene«J  su-  r  ^ 
tissue  surrounding  a  small  hernial  sac.  H.  Psmt  Abscess^  as  it  leaver  ;u^ 
abdomen  external  to  the  vessels,  can  rarely  be  confounded  with  btfrniiL  II ! 
may  be  further  distinguished  by  its  fluctuating  feel,  by  its  soft  yet  '  l^cjc 

character,  and  by  the  general  history  of  the  case.     The  impulse  n,  ja|f, 

which  is  very  distinct  in  the  abscess,  is  commonly  more  forcible  iind  dtreit 
than  that  of  a  hernia  ;  and  although  the  purulent  collection  may  in  ntmy 
cases  be  miueezed  back  into  the  abdomen  when  the  patient  lies  dowii^  yd  it 
returns  without  a  gnrgle,  and  without  that  distinct  slip  which  acoompaiiiei  Ik 
reduction  of  a  hernia.  4.  Vntix  of  tke  Sttphrmt  Vrin  is  in  some  danger  of 
being  confounded  with  hernia.  It  rn«y,  however,  be  distinguished  1mm  tJtii 
by  the  impulse  in  it  being  less  distinci  than  in  hernia, and  by  the  etilAt^^eotettC 
of  the  lower  part  of  the  vein  being  marked  in  the  varix,  but  not  exialijif  ie 
the  rupture. 

Femoral  hernia  most  commonly  occurs  in  women,  and  very  aeidoiiii  tmte 
the  i^e  of  twenty  ;  differing  in  both  these  respects  from  the  inguinal  nqUmsi 
Afltley  (Nioper  states  that  he  h«d  seen  only  three  cases  under  the  ibove  Jige. 
It  %'ery  seldom  becomes  strangulated  at  an  early  period  of  life,  I  Imte  had 
under  my  care  a  girl  of  nineteen  with  femoral  hernia,  in  whom  stnngiililioii 
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had  already  occurred  on  four  occasions ;  reduction,  however,  having  been 
happily  effected  each  time. 

The  Treatment  of  femoral  hernia,  when  it  is  reducible,  must  be  conducted 
in  the  ordinary  way  by  the  application  of  a  proper  truss.  A  cure,  however, 
is  never,  I  believe,  effected  by  the  pressure  of  a  pad,  as  sometimes  happens 
in  inguinal  hernia  ;  owing  probably  to  the  rigidity  and  incompressibility  of 
the  tendinous  and  aponeurotic  structures  through  which  this  rupture  pro- 
trudes. It  is  often  difficult  to  keep  this  form  of  hernia  up  by  means  of  a 
truss.  I  have  sometimes  found  the  Mocmain  truss  succeed  when  all  others 
have  failed.  When  the  hernia  is  irreducible  and  operation  is  for  some  reason 
contra-indicated,  it  should  be  protected  by  a  truss  with  a  hollow  pad  ;  or  if 
large,  supported  in  a  suspensory  bag-truss.  Operation  may  be  undertaken  for 
the  radical  cure  of  a  femoral  hernia  if  it  cannot  be  kept  up  with  a  properly- 
fitting  truss,  or  if  it  is  irreducible,  provided  that  the  patient's  age  and  general 
condition  are  favourable.  As  in  the  case  of  inguinal  hernia,  the  operation 
should  not  too  readily  be  undertaken  if  the  hernia  is  very  large  and  of  long 
standing. 

Radical  Core  of  Femoral  Hernia. — The  early  steps  of  the  operation 
are  the  same  as  when  it  is  undertaken  for  the  relief  of  strangulation.  After 
the  sac  has  been  opened  and  its  contents  dealt  with,  it  is  drawn  down  and 
a  carbolized  silk  ligature  applied  as  high  up  as  possible.  If  the  sac,  as  often 
happens,  can  be  freed  from  the  surrounding  tissues  with  but  little  dissection, 
it  may  then  be  cut  off ;  or  if  it  be  more  adherent,  its  neck  may  be  divided 
below  the  ligature,  and  the  fundus  left  in  situ. 

In  many  cases,  the  ligature  of  the  neck  of  the  sac  is  all  that  is  necessary  to 
effect  a  cure  ;  but  if  the  crural  canal  is  much  enlarged,  an  attempt  may  be 
made  to  close  it  by  sutures.  With  this  object,  Wood  devised  the  following 
method :  The  sac  having  been  ligatured  and  cut  off  and  the  stump  allowed 
to  retract  through  the  ring,  a  curved  needle  on  a  handle  is  passed  through  the 
pubic  portion  of  the  fascia  lata,  just  internally  to  the  femoral  vein,  which  is 
carefully  protected  by  the  finger.  The  point  of  the  needle  is  then  carried 
upwards  and  forwards,  across  the  crural  canal,  and  is  made  to  penetrate 
Ponpart's  ligament,  and  then  brought  out  at  the  upper  end  of  the  wound. 
It  is  then  threaded  with  silk,  kangaroo  tendon,  or  catgut,  and  withdrawn. 
Having  been  freed  from  the  hgature  the  needle  is  then  passed  again  through 
the  pubic  portion  of  fascia  lata  tn  a  direction  inwards  and  forwards,  so  as  to 
«kirt  the  border  of  (limbemat's  ligament,  and  again  penetrate  Poupart's 
ligament  and  appear  in  the  wound.  The  upper  end  of  the  ligature  is  next 
passed  through  the  oye  of  the  needle,  which  is  then  withdrawn.  The  two 
ends  are  then  tied  fimily  in  a  reef-knot.  The  result  is  to  close  the  ring  by 
the  approximation  of  the  inner  end  of  Poupart's  ligament  to  the  pubic  portion 
of  the  faKcia  lata.  If  the  ring  be  very  wide,  a  third  ligature  may  be  placed 
through  the  same  parts  between  the  other  two.  It  is  somewhat  doubtful 
whether  these  sutures  will  not  cut  out  very  soon  after  their  insertion,  owing 
to  the  tension  of  the  parts,  and  to  avoid  this  Salzer,  of  Utrecht,  recommended 
that  a  small  flap  of  the  fascia  over  the  pectineus  muscle  should  be  turned  up- 
wards and  sutured  to  the  crural  arch.  Watson  Cheyne  raises  a  small  rounded 
flap  composed  of  the  whole  thickness  of  the  pectineus  and  the  fascia  covering  it. 
This  is  turned  forwards  and  attached  to  the  abdominal  wall  by  two  sutures, 
one  passed  above  Poupart's  ligament  and  another  through  it.    In  this  way  it 
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is  intended  that  the  canal  nmy  eventually  be  closed  by  a  dense  plug  of  fibrous 
tissue. 

The  Besnlts  of  the  operation  have  bt.'en  very  8atisfact<>ry.  Banks  lias 
recorded  2r»  eases  with  one  death,  which  occuiTed  from  septicemia  after 
operation  on  a  very  large  hernia ;  Rushton  Parker  has  performed  25  0|iera- 
tiona  on  2u  persons  witli  one  death.  In  the  iars^e  majority  of  cases  the  cure 
appears  to  be  permanent. 

TrMttment  of  Strangulated  Femoral  Hernia. — When  a  femora]  mptare 
19  strangulated,  rediu-iion  should  hi^  ejected  i^itljer  l»y  ttixis  or  by  operatiou  as 
speedily  as  possible,  tj^aiigrenc  ensuing^  more  rapidly  in  this  than  in  any  other 
form  of  hernia.  In  attemptiufr  taxis,  tlie  jstnicturt-s  in  the  j^^ruin  should  be 
well  relaxed  by  flexing  the  thigh  u]H>n  the  abdomen,  and  abducting  it,  which 
relaxes  the  margin  of  the  saphenous  openinj^  ;  if  it  do  not  ancceed,  the  operi- 
tion  should  be  proceeded  with  at  once. 

The  Operation  may  moat  conveniently  be  performed  when  the  tnmoar  is 
small  by  making  iin  incision  by  transfixion  along  tlie  inner  side  «.»f  its  neck. 
If  the  hernia  be  of  considerable  size  some  Surgeons  prefer  to  expos©  it  more 
freely  by  an  "J -shaped  incision,  the  vertical  limb  of  which  passes  along  the 
inner  side  of  the  sac  and  the  horizontal  limb  parallel  to  Poupart'«  li^ment 
a!id  immediately  below  it ;  biifc  this  extensive  incision  is  nirdy  if  ever  ueces* 
sary*  In  whicliever  way  the  first  incisiun  l»e  made  the  dissection  must  next 
be  carried  through  the  6U|)crficial  fascia  and  the  crihritbrm  tjiscia,  when  the 
fascia  propria  i crural  sheath  and  .septum  cruralc  fused  together)  will  lie 
exposed.  In  some  cases,  especially  if  the  hernia  be  a  large  une»  this  is  thin* 
but  in  many  instances  it  is  so  dense,  laminated,  and  changed  in  ki  iis 

scan*ely  to  be  recotrnizcd  tV»r  what  it  is.     It  not  unfre<jnently  ha^  uit, 

after  the  superficial  fascia  has  been  divided,  an  oval,  suioufch^  and  linn  body  ia 
exposed,  which  at  first  looks  like  the  hernial  sac,  or  a  lump  of  omentum  ;  this 
is  in  reality  the  fascia  pr<»pria,  thickened  by  the  long-continued  pressure  of  tW 
truss,  and  congested  perhaps  by  the  attempts  at  reduction  :  and  in  the  midit 
of  it  the  8a<.*  will  at  last  be  found,  after  the  dissection  has  been  carried  through 
several  layers  of  this  tissue,  (.'ysts  ct>ntaining  bloody  serum  may  oct^Hsioually 
be  found  in  it,  and  then  the  dithcuity  in  the  retH:ignition  of  ihe  stnictures  is 
greatly  increased  When  the  sac  has  been  exposed  it  must  be  opened  very 
carefully,  there  being  ivften  very  little  if  any  fluid  between  it  and  iu  contents ; 
the  finger-nail  must  then  Ix;  passi-d  under  the  nharp  edge  of  the  gtriciurf^ 
which  should  be  divided  in  a  direction  npward.s  and  inwards.  The  mason  whr 
this  line  of  incision  is  universally  chosen  is,  that  it  is  the  only  direction  in 
which  the  stricture  c*au  be  divided  without  risk  of  inllicting  scrioua  tnjiiiy 
upon  neighbouring  jwirts.  If  the  section  be  made  outwards,  thf  feraonU  rein 
will  be  in  danger  ;  if  upwards  and  outwards,  the  epigiietric  artery  ;  if  din*clir 
upwards,  the  spermatic  coixl :  hence  the  only  dirertton  is  either  inwaidA,  or 
upwards  and  inwanls.  If  the  cut  be  made  inwards,  the  sharp  edgt?  of  Gim. 
bernat's  hgnmeut  alone  will  be  divide*!,  and  the  crural  arch  not  safHoi^tiily 
liberated.     But  if  the  division  be  made  upwardsand  inwards,  the  te  i  '  be 

whole  of  the  arch  is  lessened  ;  the  only  danger  that  can  occur  from  i,jb 

of  the  stricture  in  this  direction  is  the  very  remote  one  of  wounding  Ui« 
obturator  artery,  when  it  takes  the  nnnmalous  course  round  the  inside  of  the 
neok  of  the  sac,  Guthrie  states  that  he  has  known  some  of  tlie  beet  8urg«iiiia 
in  London  lose  patienta  by  hemorrhage  after  the  operation   for  feaumil 
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hernia.  This  accident,  however,  is  of  extremely  rare  occurrence,  and  might  in 
a  great  measure  be  guarded  against  by  slightly  blunting  the  edge  of  the  hernia- 
knife  before  dividing  the  stricture,  so  that  the  tense  fibrous  bands  constituting 
the  constriction  would  yield,  while  the  artery  would  probably  escape,  being 
pushed  before  the  blunted  edge.  I  have,  however,  more  than  once  seen  blood 
well  up  rather  freely  on  the  division  of  the  stricture  ;  but  it  has  ceased  spon- 
taneously, and  I  have  never  known  it  to  give  any  trouble.  If  the  division  of 
the  stricture  be  limited  to  a  line  or  two,  there  will  be  but  little  danger  of 
wounding  the  vessel,  even  when  it  takes  the  abnormal  course. 

Barker,  to  whom  this  accident  happened  in  operating  on  a  patient  in  Univer- 
sity College  Hospital,  successfully  arrested  the  haemorrhage  by  pressure,  the 
patient  dying  from  gangrene  of  the  gut  four  days  after.  In  a  case  recorded 
by  A.  H.  Corley,  of  Dublin,  the  bleeding  was  very  free,  but  was  easily  con- 
trolled by  passing  the  forefinger  into  the  wound  and  grasping  the  abdominal 
wall  between  it  and  the  thumb.  A  cur^'ed  needle  was  accordingly  passed  in 
through  the  ring  and  out  immediately  above  Poupart's  ligament,  and  a  twisted 
suture  applied  around  it.  The  haemorrhage  ceased,  and  did  not  recur.  The 
patient  died  from  other  causes,  and  the  posUmortem  examination  showed  the 
obturator  arising  from  the  epigastric  and  cut  opposite  the  neck  of  the  sac.  The 
two  ends  had  retracted  one  inch  apart,  the  distal  having  gone  so  far  in  the 
direction  of  the  obturator  foramen  that  any  attempt  to  reach  it  would  have 
been  out  of  the  question.  The  needle  was  found  to  have  passed  immediately 
in  front  of  the  proximal  end,  crossing  the  track  of  the  artery,  but  not  actually 
including  it ;  yet  the  traction  so  exerted  seems  to  have  been  enough  to  close 
the  vessel,  as  it  was  obliterated  by  a  clot.  The  distal  end  contained  no  clot. 
Bartley  has  recorded  a  case  in  which  he  successfully  ligatured  the  vessel  after 
enlarging  the  wound  sufficiently  to  bring  it  into  view.  The  patient  recovered. 
Barker,  who  collected  the  records  of  1 6  cases  of  this  accident,  states  that  in  6 
u  ligature  was  applied.  Probably  the  best  means  would  always  be  to  enlarge 
the  wound  up  to  Poupart's  ligament,  and  attempt  torsion  or  ligature.  The 
artery  might  also  l>e  exposed  by  an  incision  above  Poupart's  ligament,  like  that 
for  ligature  of  the  external  iliac  by  Cooper's  method,  if  simple  enlargement  of 
the  wound  did  not  bring  it  into  view.  If  these  means  fail  acupressure  or 
pressure  may  be  resorted  to. 

It  will  generally  be  found  that  the  intestine  contained  in  the  sac  of  a 
femoral  hernia  is  dark-coloured  and  tightly  nipped  ;  itre<iuire8  to  be  treated  in 
accordance  with  the  general  principles  already  laid  down.  After  the  stricture 
lias  been  divided  it  is  very  desirable  that  the  gut  be  gently  drawn  down  so  that 
the  part  which  lay  against  the  sharp  edge  of  Oimbemat's  ligament  may  be 
inspected,  for  this  has  been  known  to  slough,  although  the  rest  of  the  knuckle 
of  gut  presented  a  healthy  appearance. 

The  Stricture  in  strangulated  femoral  hernia  is  usually  outside  the  sac,  and 
in  the  large  majority  of  cases  is  formed  by  the  edge  of  Gimbernat's  ligament. 
In  some  instances,  however,  the  constriction  is  produced  by  the  fibres  of  the 
deep  crural  arch,  or  by  the  falciform  border  of  the  saphenous  opening — the 
go-called  "  femoral,"  or  Hey's  ligament.  It  is  thus  possible,  in  many  cases,  to 
relieve  the  stricture  without  opening  the  sac,  but  for  reasons  already  given, 
this  should  not  be  attempted  unless  the  Surgeon  be  obliged  to  operate  in  an 
emergency,  without  the  means  of  canying  out  the  antiseptic  treatment, 
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UMBILICAL    HERNIA. 

By  Um1}ilical  Hernia  or  Exompkalos  is  nie^nt  aprotrasion  tliroDirli  Uie 
iitnbilical  aperture.     It  occurs  either  in  children  or  in  adults. 

ITiiibilic&l  Hernia  in  Children  h  Bumetimes  con^jeiiital.     At  un  early  I 
I^M^!  iod  of  fxtiia]  life,  a  <rrcat  part  of  the  iutefiiinal  canal  lies  without  the  abdoineiiJ 
iind  is  gradually  drawn  in  im  development  advances.     Con<renital  nnjbilicalj 
hernia  or  true  exotnphaloa  ib  the  r<j8ult  of  an  imperfection  in  this  pj-occs^.    In  [ 
other  cases  a  diverticulum  from  the  ileum,  dne  to  an  imperfect  closure  of  tb«  j 
vitelline  duct,  may  extend  some  distance  up  the  coi-d  from  the  naveL     In  I 
either  of  these  eondttiona  it  nmy  happen  that  the  protrusion  is  included  in  the  I 
ligature  applied   fo   the  umbilical  cord.     If  a  large  portion  of  intestine  lie 
Btrangnlated  in  this  way,  a  ikial  result  usnally  follows  ;  but  if  it  he  merely 
a  diverticulum,  the  stump  of  the  cord  may  separate  safely,  the  opening  in 
the   gut   being   obliterated.      In   other  ca^es   a   fffical   fistula   may  form  at 
the  umbilicus. 

Umbilical  hernia  occnra  morc  frequently  shortly  after  birth  in  consecjueuQ 
the  child  straining  and  crying,  forming  the  condition  tcmieil  by  nurs*?8  "  st*ir 
of  the  navel"  In  this  form  the  umbilical  cicatrix  yields^  the  natural  depression 
being  completely  replaced  by  the  projection  of  the  hernia*    It  is  readily  recDsr- 
nizeil  by  the  presence  of  a  smooth,  rounded,  and  tense  tumour,  starting  tbrwanijJ 
at  the  umbilicus,  readily  n?dncible  *m  pressure.     The  irmtmtnt  should  c«jD*J«t 
in  the  applieation  of  u  small  pad,  made  of  a  slice  of  cork,  wmpped  in  a  soft 
piece  of  lint  and  powdered  with  starch.     This  must  be  secured  in  poftition  by  j 
u  circular  piece  of  soap-plaster  spread  on  amadou,  or  of  the  American  rublier- 1 
plaster.     An  elastic  belt  witli  an  air-pad  is  sometimes  recommended,  and  rony  ( 
be  applied  to  older  chiidreji,  hut  iu  infants  it  is  quite  useless,  as  the  variation 
in  size  of  the  abdomen,  uccordiD<jr  to  the  amount  of  Hatus  in  the  inte»itinfei,  i§ 
such  that  no  bandage  can  l>e  realty  elRcieut.    It  moat  commonly  hapjiens  thax, 
after  prc&sure  has  in  this  way  been  kept  up  for  some  months^  a  radical  cant  I 
results  ;  it  is  very  rare  to  see  one  iu  a  child  ten  years  of  age,  thouj^h  in  infants  | 
we  meet  with  them  by  the  score. 

Strangulation  of  umbilic^il  hernia  in  infants  is  excessively  rare.  In  a  unsr 
of  this  nature  in  University  College  Hospital,  the  child  was  two  months  old ; 
herniotomy  was  successfully  |>errormed,  and  the  sac  was  found  to  contain  cnu- 
gest-ed  and  swollen  gut  and  alK>ut  a  drachm  of  blood-stained  fluid* 

ITttiliiliGal  Hernia  in  Adnlta  most  frequently  occurs  in  worn  i  dJy 

those  who  have  borne  many  ebildren,  or  \s\\*^  are  loaded  with   .  fit. 

It  is  by  no  means  unlikely  tliut  a  tendency  tu  this  disease  is  oft<.*n  c^tainiibol 
in  childhood,  but  does  not  becojue  dcvelofied  until  the  abdunnual  muscles  hast . 
been  relaxed  by  the  pressure  of  the  gravid  utenm.     The  heniia  in  adults  ilooj 
not  as  a  rule  stretch  tiic  umbilical  cicatrix   in  the  skin.      Tli 
clearly  recognizable  at  the  lower  j:iart  of  the  tumour,  the  hernia  mv 
escaping  through  the  upper  part  of  tiie  umbilical  aperture, 

Umbilical  rupture  generally  attains  a  considerable  bulk,  and  often  aojuiiwl 
an  enormous  size  ;  when  large,  it  is  c<^mnionly  irregular  or  semilunar  in  i)iapi%| 
souietimcs  ajtpearing  to  he  comp>sed  of  sevend  distinct  tumours*    U  is  usuMlJjjr 
partly  doughy  and  partly  tympanitic  to  tlie  feet,  has  a  distinct  impQliS  OS 
coughing,  and  is  readily  reducible  ;  not  unfreqaently,  however,  it 
that  u  purtiun  t«f  the  rupture  continues  irreducible,  owinir  t**  the  cxii 


OPERATION  FOR    UMBILICAL    HERNIA,  885 

adherent  omentum.  The  coverings  of  an  umbihcal  rupture  are  usually  ex- 
tremely thin,  consisting  merely  of  the  peritoneum,  a  layer  of  condensed  fascia 
which  is  often  perforated  at  several  points  by  circular  openings  through  which 
the  hernia  protnides,  and  the  integuments  which  are  expanded  over  the  part, 
and  in  which  the  umbilical  cicatrix  is  usually  clearly  perceptible.  The  sac 
generally  contains  both  intestine  and  omentum,  but  the  stomach  and  other 
viscera  have  been  included  in  it ;  and  Murray  has  recorded  a  case  in  which 
the  gravid  uterus,  at  the  eighth  month  of  pregnancy,  formed  the  contents  of 
an  umbilical  hernia. 

In  rare  instances  sloughing  of  the  coverings  of  the  hernia  may  occur,  as  the 
result  of  a  spreading  gangrenous  inflammation  usually  beginning  in  the  fold 
below  the  tumour,  and  due  to  accumulated  secretion  and  dirt.  I  have  known 
fatal  peritonitis  caused  in  this  way,  and  have  also  seen  recovery,  with  diminu- 
tion in  the  size  of  the  hernia,  after  the  separation  of  extensive  sloughs  and 
exposure  of  the  sac.  Large  umbilical  herniae  with  very  thin  coverings  have 
been  known  to  burst,  witli  extensive  escape  of  the  bowels. 

Treatment. — The  treatment  consists,  if  the  hernia  be  reducible,  in  wearing 
a  properly-constructed  truss ;  if  irreducible,  in  applying  a  hollow  cup-shaped 
pad  supported  by  a  bandage  over  the  part.  It  not  unfrequently  happens  that, 
in  conse<|uence  of  an  indigestible  meal,  an  irreducible  umbilical  rupture  in 
old  persons  becomes  obstructed,  the  symptoms  consisting  of  tension  of  the 
protrusion,  with  nausea  and  constipation.  In  these  cases,  much  discrimination 
will  be  required  to  avoid  confounding  this  condition  of  the  hernia  with  acute 
strangulation  (p.  835).  By  fomentations,  and  enemata,  relief  may  usually  be 
afforded.  Should,  however,  the  bowels  not  speedily  act,  and  stercoraceous 
vomiting  come  on,  the  tumour  continuing  irreducible,  it  will  be  better  to  cut 
down  upon  it,  and  treat  it  as  a  strangulated  hernia,  dividing  adhesions,  and 
reducing  the  swelling  ;  for,  if  it  be  left  obstructed  and  unreduced,  the  whole 
tnmour  may  run  into  a  state  of  gangrenous  inflammation,  and  then  operative 
interference  will  be  of  little  nse.  In  such  circumstances  death  usually  results ; 
but  I  have  known  the  patient  to  survive  the  gangrene,  the  whole  of  a  coil  of 
intestine,  the  sac,  and  much  mesentery  and  omentum  sloughing  away,  and  an 
incurable  artiflcial  anus  resulting. 

When  an  umbilical  hernia  becomes  strangulated,  as  often  happens  in  old 
irreducible  tumours  of  this  description,  the  symptoms  are  not  usually  very 
acute  at  first ;  but  no  time  should  be  lost  in  eflPecting  reduction,  if  possible,  by 
taxis,  as  they  speedily  assume  an  active  and  urgent  character.  If  taxis  fail, 
a  large  umbilical  hernia  may  sometimes  be  reduced  by  the  application  of  the 
elastic  bandage.  This  must  be  carefully  applied  round  and  over  the  tumour. 
The  gentle  and  uniform  pressure  exerted  by  it  may  displace  some  flatus,  and 
thus  the  contents  of  the  hernia  may  gradually  be  emptied  and  the  protrusion 
reduced.  If  this  fail  and  the  symptoms  are  not  acute,  small  doses  of  opium 
may  be  given,  and  an  ice- bladder  applied,  and  kept  on  for  a  few  hours.  Taxis 
may  then  again  be  employed,  when  reduction  of  some  portion  of  the  swelling 
will  usually  follow.  Should  this  not  succeed,  the  operation  must  be  proceeded 
with  without  further  delay,  lest  gangrene  set  in.  If  the  symptoms  are  from 
the  first  acute,  the  same  rules  apply  to  umbilical  as  to  other  hemiae,  not  to 
waste  time  with  inefficient  means,  but  to  try  taxis  under  an  anaesthetic,  and 
if  that  fail,  to  operate  immediately. 

Operation. — The  nature  of  the  operation  undertaken  for  the  relief  of 
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Bfemngnlated  umbilicial  hernia  nmst  depend  diiefly  upon  the  size  uf  the  hernia , 
and  the  general  condition  of  the  patient.     When  the  heruia  is  of  old  standing j 
and  of  very  Inrge  size,  and  the   patient  aged  and   Feel>k%  anj  attempt  ti> ' 
rednee  the  protrusion  completely  is  out  of  the  <|ue8tion.     Not  only  are  the  , 
contents  inextricably  hound  to«Teth«_T  by  firm  adhesions,  hut  when  a  larg«  part] 
of  the  abdominal  rontentft  occupy  the  sac,  there  may  be  insufticieut  sfiace  la  I 
allow  of  their  reduction,     Tlie  obstruction  is  usually  doe  to  the  constrictiooj 
of  a  comparatively  gmall  looji  of  gut  which  has  recently  entered  the  j«aie,     \n\ 
snt^h  cases  the  Surgeon,  especially  if  he  be  single-handed,  will  find  liimsclf  iaI 
n  serious  dilemma  if  he  freely  hiy  open  a  sac  which  contains  nearly  all  the] 
Hmall  intestines  and  a  considerable  part  of  the  large.     The  stricture  should,  if 
possible,  be  divided  without  opening  the  sac.    This  may  usually  be  acoom* 
phshed  by  drawing  the  tumour  well  down,  and  then  making  an  incidon  in  it 
about  two  inches  in  length  over  tlie  neck  at  its  upper  part  in  the  mesial  line* 
If  the  tumour  overlap  here,  it  may  be  more  convenient  to  make  the  incision  i 
by  the  side  of  the  umbilical  cicatrix  \  but*  t^  a  general  rule,  tlie  upper  part  itj 
the  best.    After  the  division  of  the  iti tegumental  strncturei^,  and  nft^n  of  al 
deep  layer  of  fat,  the  end  of  the  nail  may  be  8h|>ped  under  tlie  edge  of  the  ■ 
sharp  circular  aperture  through  which  the  protrusion  lias  occurred,  and  th«» 
stricture   divided   away  fmm   the   sac,  and    if   possible   in   the  medial  hot*. 
Should  the  strangulation  not  he  thus  relieved,  the  sac  must  he  0}>ened,  wiJ  ^ 
any  stricture  divided  from  within*     As  a  role  this  will  not  alhiw  the  complirte 
reduction  of  the  hernia,  but  relief  of  the  symptoms  may  Ije  expected  if  the  size 
of  the  tumour  is  appreciably  diinitHshedy  for,  as  already  stated,  the  strangulated 
€^«il  of  gut  is  often  not  adherent. 

A\"hen  the  heruia  is  of  more  moderate  dimensions  and  the  patient's  condiitoti] 
favourable,  the  sac  should  be  freely  opened,  and  after  the  contentpS  have  bcenJ 
reduced^  steps  should  be  taken  to  produt'e  a  radical  cure.  The  operadoni 
adopted  in  such  cases  will  be  identical  with  that  undertaken  for  the  riare  of , 
non-strangalated  hernim,  and  is  described  behtw,  Treves  states  that  hinj 
results  in  treating  these  hernije  at  the  !jondon  Hospital  have  much  improTtdj 
since  he  has  adopted  this  method  in  every  instance.  A  free  exdmon 
omentum  will  almost  always  be  necessary,  and  the  management  of  the  iiileiiiiii«| 
must  be  conducted  on  the  lines  laid  down  at  f>age  844.  Great  care  mnjst  bft| 
taken  not  to  return  the  gut  still  stmngulated  by  bands  or  thro t:  m 

in  the  omentum.     It  is  not  often  that  strangulation  of  an  nmbi.  .,.  ..Lrnm 
otxHirs  during  pregnancy,  bnt,  should  it  do  so,  the  operation  must  be  perfonsied 
as  usual  i  this  condition  does  not  complicat^e  the  case  much,  and  instant 
recorded  by  Astley  Cooper,  Lawr(.'nc?,  and  others,  of  its  succe^ful  perfor 
at  this  period, 

Badical  Core  of  Umbilical  Semia. — This,  as  already  stated,  is  Qamll; 
efleeted  by  tlie  pressure  of  a  simple  pad  in  infants  and  children.    The  h<»mttt| 
of  adults  usually  occur  in  fut,  flabby  women,  who  are  had  snhjecU  for  inj 
operation,  and  cimsequcjitly  it  Is  in  but  a  small  prop<irtion  of  caaet  thai  th 
operation  is  justiHable,     Adherent  intestine  in  the  sac  is  a  serimti  oomiltiaa-^  | 
tion,  but  if  the  amentum  only  is  adherent  and  the  gut  reducible  tbe  < 
ii  more  prat^ticable.    If  the  hernia  be  very  large  it  is  not  wise  to  <»perate  \ 
even  if  the  [Mitient  survived  tlie  o|>eration.  the  cure  woold  almost  nertaia^  noli 
be  jtermauetit.     No  operation  for  radical  cure  should  be  attempted  wiihoWli 
most  efficient  antiseptic  pat^autions. 
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For  the  radical  cure  of  umbilical  heruia  the  plan  recommended  bj  F,  Treves 
is  most  efficient*  Two  curved  incigions  are  made,  which  meet  above  and  below 
in  the  middle  liue  and  include  the  greater  |mrt  of  the  skin  covering  the  hernia, 
the  tumour  UAw^  turned  tirsttu  one  8ide  and  then  to  the  other  as  the  iociBions 
are  mmie*  The  woujid  is  next  deepened  on  one  side  and  the  skin  reflected 
from  the  hjise  of  the  gwelh'n^  until  the  aponeurosis  is  exposed  just  beyond  the 
neck  of  the  hernia.  The  same  process  is  continued  completely  around  the  base  | 
of  the  hernia.  *'  When  this  has  been  done»  the  hernia,  covered  br  the  perfectly 
midisturbed  skin,  will  be  entirely  isolated  from  all  the  tiasues  outside  the 
abdomen,  aud  will  he  attached  only  by  its  neck."'  The  mar^cin  of  the  opening 
in  the  afioneurosis  is  clearly  defined.  The  sac  is  next  opened  in  any  part  which 
apj^iears  to  he  IVee  from  adhesiouB  and  the  contents  reduced  ;  if  necessary,  the 
open  in*::  nutst  l>e  enlarged  in  the  middle  line  above  and  below.  Wlien  the  sac 
has  been  emptied,  tlie  opening  into  the  abdomen  is  plugged  with  a  sponge,  and 
the  sac  with  its  coverings  is  excised  at  the  edge  of  the  opening.  Tlie  latter  is 
then  closed  with  sutures  of  silkworm-gut,  introduced  with  a  curvt^d  Uagedorn's 
neetlle  and  made  to  include  the  aponeurosis  and  the  |»eritoneum.  The  sutures 
should  all  be  introduced  before  any  are  tied,  and  whilst  they  are  being  passed 
the  intestines  must  be  held  back  with  a  broad  spatula.  Finally,  the  skin 
wound  is  completely  closf^d  with  sutures.  The  dressing  should  be  covered 
with  several  broad  strips  of  pla.ster,  and  an  abdominal  belt  should  he  wtjrn  for 
at  least  several  months  after  the  operation. 

Under  no  circumstances  should  an  umbilical  hernia  be  opened  by  a  median 
incision,  for  the  coverings  are  thinner  here  than  elsewhere  and  the  contents 
more  frefjuently  adherent  to  the  sac.  The  free  removal  of  omentum  is  almost 
always  necessary,  es|>t*cially  as  it  is  usually  extensively  adherent  to  the  sac. 
In  dealing  with  adherent  intestine  it  is  wiser  to  return  the  piece  of  the  sac  to 
which  the  gut  is  fixed  into  the  abdomen  than  to  run  any  risk  of  damaging  the 
gut  in  dissecting  it  away. 


YSNTRAIi    HXBIIIA. 


By  y#&tral  Heniitt  are  meant  those  protrusions  of  the  intestine  that 
occur  through  any  part  of  the  alxlomiual  wall,  except  the  inguinal,  the  femoral, 
or  the  umbilical  apertures  ;  they  most  commonly  occur  in  the  mid-Une  between 
the  recti  muscles,  the  linea  alba  appearing  to  have  given  way  in  this  situation 
during  parturition  ;  and  here  they  nmj  attain  an  immense  size.  A  case  was 
once  sent  to  mc  in  which  there  wtis  a  long  triangular  gap  tlirough  the  upper 
pait  of  the  abdominal  wall,  extending  fnun  the  umbilicus  to  the  ensiform 
cartilage,  through  which  a  protrusion  had  tak<*n  pla(;e  that  was  nearly  as  large 
M  an  adult's  head.  These  ruptures  have  also  been  met  with  in  the  Wti^im 
semilnnAreSy  and  in  the  hyfK)chondriac  and  iliac  regions.  When  tla^se 
hemi»  form  in  the  vicinity  of  the  stomach,  they  are  ajit  t4>  (x:04isiun  dyspeptic 
qnDptoms  and  much  gastric  irritation.  These  different  protrtistons  have 
oocasionally  l»een  met  with  as  the  result  of  injuries,  by  which  the  anterior 
ttl>doininal  wall  has  been  laceirated  ;  indeed  they  seldom  take  plaee  below 
the  umbilicus,  unless  arising  from  a  directly  traumatic  rause,  such  as  an 
ovariotomy  wound. 

It  is  by  no  means  uncommon  to  meet  with  fatty  tumonrs*  sometimeii  of 
oODsiderable  sixe,  in  the  linea  alba  above  the  mnbilicmk    Thej  consist  of 
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protroftions  of  subperitoneal  fat  through  a  ronoded  opening  in  the  aponeurosis^ 
mid  not  uncommonly  contain  in  their  pedicle  a  small  pooch  of  |>eritimeum 
which  is  due  to  the  traction  exert^ed  upon  it.  It  may  be  impoesible  to  distin- 
f^nish  these  protrusions  from  omental  hernise  until  it  ig  found  that  the  fat  U 
extraperitoneal  and  not  contained  within  a  aac. 

A  rare  kind  of  Tentral  rapture  was  described  by  Guthrie,  in  which,  after 
u  blow,  the  mnscleB  of  the  abdominal  wall  have  been  absorVied  or  have  yielded 
to  a  considerable  extent ^  forming  a  broad  and  expanded  tumour,  without  any 
distinct  neck  or  pedicle*  Sometimes  this  tumour  may  attain  an  immenBe 
fli7.e,  stretchin^^  perhaps  down  to  the  knee«,  and  containing  even  the  gravid 
uterus. 

The  Treatment  of  ventral  hernia  must  consist  in  stip|Mjrtiu*r  it  by  means 
of  a  broad  Ijelt  and  properly-constructed  pad.  Should  it  become  strangulated^ 
which  I  believe  very  ramly  happens,  owing  to  the  width  of  the  neck  of  the  !&€, 
the  operation  must  be  performed  in  the  same  way  as  for  ami»ilictU  rupture,  care 
bein^  taken  to  divide  the  integuments^  cautiously,  any  aponeurotic  investment^ 
and  the  peritoneal  sac  if  necessary  ;  the  stricture  should  always  l)e  divided 
upwards*  In  suitable  case^  a  radiciU  core  may  be  attempted  by  an  operatioo 
similar  to  that  for  umbilical  hernia. 

Lumbar  Semia  may  conveniently  be  mentioned  here.  There  are  t1 
positions  in  the  loin  throujj^h  which  the  hernia  may  protrude.  One  is  FetitV 
triangle,  the  space  which  often  exists  above  the  iliac  crest  between  the  bortiets  of 
the  external  oblique  and  latissimus  dorsi ;  and  the  other  is  Idgher  up  behiw  the 
last  rib  where  the  aponeurosis  of  the  transversalis  is  covered  only  by  the  laitB* 
simns  dorsi.  Apart  from  true  hernia,  bnlgings  of  the  abdominal  w*all  may  oocnr 
in  the  loin  after  the  healing  of  abscesse**  or  wounds,  Maci^ady  has  collected 
t%  cases  of  lumbar  hernia.  Of  those  cases  in  which  the  [xisition  of  the  bentia 
i8  noted,  11  occurred  at  l*etit*s  triangle,  2  through  the  higher  space  abovi? 
mentioned,  1  near  the  tip  of  the  eleventh  rib,  and  1  near  that  of  the  twelfth. 
In  G  cases  strangulation  occurred.  Three  of  tliese  were  successfully  tn^ated 
by  taxis  J  1  recovered  and  1  died  after  operation:  and  another  die<3,  apparently 
untreated. 


Obturator  Hernia.— This  rare  form  of  hernia,  in  which  the  protrurioii 
of  intestine  takes  place  through  the  thyroid  foramen,  was  first  nodoed 
by  Oarengeot,  in  the  early  part  of  the  eighteenth  century ;  sine©  that 
time  about  80  cases  havt-  been  recorded.  Ita  existence  has  rarely  been 
ascertained  before  death  ;  in  fact,  Lawrence  doubted  the  possibility  of 
recognizing  the  condition  during  life,  in  consequence  of  the  small  siap  which 
the  tumour  attains,  and  its  being  covered  in  and  compreaged  under  ibe 
pectineus  muscle.  But  several  cases  are  on  record  in  which  it  was  rtcognned 
during  life.  It  generally  occui's  in  perstms  nlMvve  the  age  of  fif tj ;  in 
consequence,  according  to  Gurlt,  of  the  participation  by  the  muscolar liroctnica 
covering  the  thyroid  foramen  in  the  general  wasting  of  tissue  which  may  oocar 
at  that  time  of  lifL\  Pimbet,  who  collected  the  records  of  all  the  pnblkbtd 
cases  up  to  1882,  states  that  in  73,  in  which  the  sex  was  mentioDcd.  65 
women  and  8  men. 

Symptoms, — In   obturator  hernia  the  neck  of  the  sac  lies  bdiutd 
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horizon bil  ramus  of  the  juibcs.  The  syinptoiMs  have  in  Bome  cases  aufficiently 
resc'inbled  those  of  Strang  11  hi  ted  femoral  heruia  to  lead  able  Surgeons  to  suppose 
they  had  to  deal  with  tiie  latter  atfectioo.  In  additiou,  however,  to  the 
ordtQarj  symptoms  of  straugulation,  there  are  two  «i>ecial  stj^nis  which  may 
iead  tij  the  euepicion  of  the  existence  of  this  hernia,  if  not  to  its  positive 
diagnosis.  The  first  of  these  is  a  slight  fulness  and  harduess  iu  the  upper 
part  uf  the  thigh  to  the  inner  side  of  the  femoral  vessels,  often  very  indistinct, 
yet  giving  to  the  surface  of  the  liujb  a  dilferent  outline  from  that  which  is 
observed  on  the  other  side.  The  other  is»  pain  extending  down  the  inner 
side  of  the  thigh  towards  the  knee  :  or  even,  us  in  a  case  referred  to  by  Birkett, 
as  far  as  the  great  toe.  This  pain  has  bi'en  notieed  in  a  large  number  of  tlie 
recorded  cases,  and  is  due  to  ihe  pressure  t>f  tln'  heruia  on  the  obturator  nerve  : 
it  uniy  also  be  iucrcased  by  pressure  with  the  hand  ovt'r  the  thyroid  foramen, 
and  according  to  Piml>et  by  fiirced  external  rotation  of  the  limk     It  does  not 
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extend  to  the  testis ;  but  it  may,  as  h&ppc*ned  in  a  case  which  1  have  w^u^ 
affect  the  thigh  to  such  an  extent  that  the  patient,  to  relieve  it,  fleiea  the 
limb  uti  the  abdomen.  Hoser  haa  recommended,  as  a  means  of  diagnosis,  an 
examination  of  the  interior  of  the  pelvis,  per  Tectum  in  the  male,  and  per 
ragmam  in  the  female.  Most  reliance,  however,  is  to  be  placed  on  the 
fljmptoms  which  I  have  described.  In  a  considerable  numlw^r  of  ejiscs  the 
hernia  has  been  a  partial  enterocele. 

Treatment. — Taxi**  has  been  employed  in  a  few^  eases.  \u  uj»e  instance, 
Roser  reduced  an  obturator  hernia  in  this  way,  the  patient  surviving  :  but,  in 
anoiber  case  under  his  care,  death  ttiok  pluee,  a  portion  of  tiie  walln  of  the 
intestine  remaining  strangulated,  Werner  wax  suf*ce«j*fnl  in  an  iuHtance  in 
which,  in  addition  to  applying  pressure  externally,  he  introdurn-d  his  hand 
into  the  vagina,  and  employed  traction  backwards  and  upwards.  Welsch  of 
Herrenberg  reduced  an  oliturator  hernia  by  exterrial  pressure  ;  the  patient  w^aa 
apparently  doing  well,  when,  in  a  few  days,  an  abscess  appeared  at  the  site  of 
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the  hernia,  fttid  he  died  in  seven  weeks.  *  At  the  poit-ntorfufu  examinaticm,  the 
end  of  the  vertnirorm  appendix  was  fonnd  projecting  through  the  thyroid 
foramen,  with  its  tip  kid  open  by  the  suppurative  procesg. 

Operation  for  strangulated  obturator  hernia  has  been  performed  saccessfully 
by  Obre,  Bran^by  Cooper,  jind  I/f>nnser  of  Vienna.  In  Obre's  case*  the  patient 
was  seized  with  i^ymptoms  of  strangulation,  but  no  tumour  could  be  detected 
in  any  of  the  ordinary  seats  of  hernia.  **  On  nncovering  the  upper  part  of 
both  thighs  at  the  same  time^  the  eye  detected  a  sKght  degree  of  liilneas  in 
Scarpa's  triangle  on  tlie  right  side  ;  this  triangle  of  the  opposite  limb  ^as  wdl 
marked  with  a  hollow,  or  depression  parsing  down  its  centre,  but  this  was  lost 
<m  the  affected  side,  and  the  whole  contour  of  this  i»art  of  the  limb  was  visibly 
fuller  than  that  of  the  corresponding  one.  There  was  no  tumour  or  circum- 
scribed swelling  ;  but,  on  stiinding  over  the  patient,  and  using  firm  pressure 
with  the  ends  of  the  fingers  over  the  neighbourhood  of  the  femoral  artery,  md 
a  little  below  the  saphenous  opening,  a  distinct  hardness  could  be  felt  (slight 
in  its  extent),  giving  an  impression  as  if  the  sbeaths  of  the  vessels  were  being 
pressed  on.''  Taking  the  dangerous  state  of  the  patient  iuto  considenition, 
Ohre  acted  in  accordance  with  the  I>e8t  rules  of  surgery  ;  and»  thinking  that 
there  might  be  a  hernia  deeply  strangulated  in  the  femoral  canals  he  made  tm 
incision  downwards  in  this  situation,  but  was  disappointed  on  finding,  wh« 
the  saphenous  opening  was  exposed,  that  there  was  no  intestine  confined  thew. 
As,  however,  a  hard  structure  could  be  felt  deeply  at  the  inner  border  of  the 
opening,  the  fascia  lata  was  exposed,  and  the  pectineus  muscle  divided  to  the 
extent  of  about  two  inches,  when  a  hernial  sac  of  about  the  size  of  a  pigcoo'^ 
eg^,  and  containiiig  intestine,  came  into  view.  In  this  operation  the  saphtnm 
vein  gave  some  trouble,  lying  in  the  course  of  the  incision.  The  sac  haying 
been  laid  open,  the  stricture  was  divided  upwards,  during  which  part  of  the 
procedure  the  vein  was  accidentally  cut,  and  requii'ed  ligature  ;  no  other 
vessel  was  tied.  The  operation  was  perfectly  successful.  In  Bransby  Cooper*i 
case,  the  patient,  a  woman  aged  forty-nine,  recovered  from  the  operatioci,  but 
died  of  bronchitis  before  leaving  the  hospital  In  Lorinser^s  case,  the 
existence  of  the  hernia  was  detected  by  vaginal  examination.  On  catling 
down  on  the  hernia  (on  the  eleventh  day  of  the  symptoms)  the  intestine  was 
found  gangrenous.  A  feecal  fistula  resulted,  but  subsequently  closed  ;  and  the 
patient  survived  eleven  months,  dying  at  last  of  tuberculosis.  In  a  con- 
siderable number  of  cases  the  operation  was  performed  unsuccessfully. 

When  the  diagnosis  is  clear  the  Surgeon  may  iwlopt  the  treatment  8Q00iil<* 
fully  carried  out  by  nbre,  and  expose  the  hcniiu  by  an  incision  in  tho  tlilgli. 
If,  however,  the  indications  are  very  uncertain,  it  is  better  to  perform  ni^diaii 
laparotomy,  and  if  an  obturator  hernia  be  found,  to  reduce  it  fipom  wtthto. 
This  was  perfonued  l>y  Hilton  in  ixiH.  and  again  by  Uodlee  in  1884»  and  by 
Beck  in  \H[)l,  All  three  c^ses  ended  fatfdly.  In  (to<]teei)  Ctm  the  benjt 
was  reduced  without  difficulty,  hut  the  pitient,  who  was  eitremdy  ooUaped  at 
the  time,  died  about  twenty-four  liours  after  the  operation  ;  in  Beckys  c^se  thit 
patient  was  old  and  died  col  lapsed  a  few  hours  after  the  operation. 

Besides  the  obtunit/)r,  various  other  p«.*lvie  heniia?  may  take  placet  *■  ini© 
the  pterimeujn,  the  vagina,  or  through  the  sciatic  notch.  Thosa  Tariooa  fofmi 
of  rupture  are  of  extreme  rarity,  and  present  many  diHicttltaea  ta  ibear 
diagnosis. 

Faria»al  Hereim  occurs  in  the  male  as  a  protrusion  of  the  reoKKfwaal 
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pouch,  which  appears  in  the  perinseum  either  in  the  middle  line,  or  to  one 
side  of  it.  According  to  Winckel  and  others,  the  existence  of  such  a  hernia 
in  the  female  is  not  proved.  The  close  connexions  of  the  rectum  and  vagina, 
and  the  dense  structure  of  the  perinaeum  in  the  female,  make  it  difficult  to 
understand  how  such  a  hernia  could  occur,  especially  as  the  easily  displaced 
vaginal  wall  would  offer  so  little  resistance  to  the  descent  of  the  hernia.  The 
treatment  of  perinaeal  hernia  would  consist  in  the  application  of  a  specially- 
constructed  truss ;  as  the  mouth  of  the  sac  is  large,  strangulation  is  not 
probable. 

Vaginal  Hernia  has  occasionally  been  met  with  ;  the  tumour  usually 
protrudes  through  the  lateral  wall  of  the  vagina  high  up,  and  presents  the 
ordinary  characters  of  a  hernia,  such  as  impulse  on  coughing  and  reducibility. 
A  vaginal  hernia  has  been  removed  in  mistake  for  a  polypus.  The  treatment 
consists  in  retaining  it  with  a  pessary  ;  a  radical  cure  by  operation  has  been 
successfully  accomplished. 

Pudendal  Hernia  was  described  by  Astley  Cooper  as  closely  resembling 
vaginal  rupture.  It  forms  a  swelling  in  the  posterior  part  of  the  labium 
majus.  It  c^m  be  distinguished  from  an  inguinal  hernia  by  the  anterior  part 
of  the  labium  and  the  external  abdominal  ring  being  free.  The  distinction 
between  pudendal  hernia  and  cyst  of  the  labium  can  hardly  be  attended  with 
any  difficulty.  The  treatment  consists  in  the  use  of  a  special  truss  or  a 
pessary. 

Sciatic  Hernia. — This  rare  form  of  hernia  was  described  by  Astley  Cooper 
as  passing  through  the  sciatic  notch  between  the  lower  border  of  the  pyriform 
muscle  and  the  spine  of  the  ischium.  It  lies  in  close  relation  with  the  sciatic 
nerve,  and  with  the  internal  iliac  vessels.  In  the  case  related  by  Cooper,  the 
obturator  artery  passed  above,  and  the  vein  below  the  neck  of  the  sac.  From 
the  depth  at  which  such  a  hernia  would  be  seated,  and  its  small  size,  it  would 
probably  escape  observation  during  life  ;  but,  if  detected,  it  might  readily  be 
retained  by  means  of  proper  bandages  and  a  pad.  Should  operation  ever  be 
required,  laparotomy  and  reduction  from  within  the  abdomen  would  probably 
be  the  safest  proceeding. 

DIAPHR/LGICATIO    HZRNIA. 

Congenital  defect  of  the  Diaphragm  is  occasionally  met  with.  It  has 
consisted,  in  most  of  the  recorded  cases,  of  an  aperture  in  this  membrane, 
varying  in  diameter  from  an  inch  upwards  ;  and  amounting,  in  some  rare 
instances,  even  to  an  entii*e  absence  of  one  or  both  wings  of  the  diaphragm. 
Through  these  openings,  the  contents  of  the  abdomen  have  been  protruded  ; 
the  stoma^'h  and  small  intestines  being  most  frequently  displaced,  and  the 
spleen  and  liver  having  l)een  found  in  the  chest  in  a  tolerably  large  proportion 
of  the  cases.  The  hernia  has  mostly  been  obser\'ed  in  children  at  or  soon 
after  birth  ;  but  in  several  instances  the  subjects  have  lived  to  adult  age,  the 
hernia  at  last  taking  place  apparently  accidentally.  In  some  of  these  latter 
cases,  however,  it  may  be  a  question  whether  the  opening  in  the  diaphragm 
was  not  tlie  reHult  of  an  accident,  perhaps  some  time  antecedent  to  the  occur- 
rence of  the  hernia.  The  opening  has  generally  been  found  on  the  left  side  ; 
sometimes,  however,  on  the  right. 

Diaphragmatic  hernia  is  sometimes  of  traumatic  origin,  being  the  result 


$92 


DU  PJIRA  a  MA  TIC    HERNIA , 


of  a  wound  or  laceration  of  tlie  diaphragm.  It  iisoallj  attaius  a  larg«  size, 
ind  may  coataiii  tbe  stomarh  or  the  tranaverse  colon  witli  \i  portion  of  tlie 

lomentumt  wLicli  forms  a  tumour  in  the  thoracic  cavity,  encroac*bing  upon  the 
|t»ngs,  and  pushing  the  heart  to  one  side.  The  hernia  is  not  enclosed  io  a 
pentoneal  Bac»  but  has  been  found  partially  enveloped  by  the  pleura*  U 
occurs  ^oncrally  uu  tlie  left  side  of  the  chest,  hut  caae.n  have  been  recorded  br 

'Percy  and  others  in  which  the  injury  of  tbe  diaphni^in  wm  on  the  rig:ht  side. 
The  following  case  is  a  very  good  instance  of  thi.-  rare  aifection. 

A  man,  seventy-four  years  of  age,  was  admitted  into  University  College 
Hoepitah  About  twelve  months  before,  he  had  fallen  into  an  area  about  ten 
fi  et  deep  ;  he  believed  that  iie  had  injured  his  chest  and  heml,  as  from  that 

^iine  he  bad  snflcrccl  much  from  sliortneyB  of  breath  and  occasional  scnsati«»n 
»f  suffocation,  had  a.  hacking  cough,  an<i  could  n^t  lie  df»wn  without  feeling 
Some  difficulty  in  breathin«,^  At  the  time  of  the  accident,  he  coughed  up 
\iUmt  three  spoonfuls  of  blood.  Ever  since  the  accident,  he  had  suffered 
niueh  from  dyspeptic  symptoms  and  constipation,  though  previously  he  had 

-experienced  no  inconvenience  in  this  respect     About  a  month  t«fore  ad- 

rmission,  the  difliculty  in  breathing  increased  ;  and  four  days  l>efore  he  came 
to  the  hoBpitaU  violent  pain  in  the  abdomen  came  an,  and  his  bowels  ceau>ed 
to  act,  although  he  took  a  variety  of  aperient  medicines,  and  had  enemata 
containing  croton  oil.  On  admission,  the  abdomen  wa.s  tensely  distendeti, 
and  tympanitic,  with  pain  around  the  umbilicus  ;  the  tongue  was  coated  with 

Fv hi tish -brown,  moist  tur  ;  the  pulse  was  small,  quick,  and  s<»mewhat  resisting  ; 
there  was  nausea,  but  no  vomiting.  The  skin  was  cool,  and  the  countenance 
anxious  ;  the  bowels  had  not  acted  for  seven  days,  but  he  had  frr^qnent  desire 
to  go  to  stool.  He  was  ordered  an  aperient  dniught  every  third  Iiour,  As 
this  had  no  effect,  he  wns  directed  to  take  calomel  and  ehiterium  pills,  and  to 

I  have  turpentine  enemata,  which  afforded  him  some  relief,  though  thoy  brought 

Imway  no  faBces.  The  patient  Ijecame  more  restless,  the  skin  cold  and  flabby, 
tlie  countenance  moi*e  anxious,  the  breathing  shorter,  and  the  atxlumen  more 
tympanitic,  and  he  died  two  days  after  admission,  and  nine  from  the  com* 
menccment  «»f  the  obstruction. 

Ejramituiiimt  of  tht'  liothj  Itrentt/'fotir  haws  after  death. — The  abdomen  waa 
distended  and  tympanitic,  and  the  peritonenm  contained  about  six  ounr<»8  of 
fluid,  with  here  and  there  patches  of  recent  lymph*  The  small  intestines 
were  not  distended  ;  the  large  were  greatly  distended  with  flatus,  the  cocum 

t extending  into  the  cavity  of  the  pelvis  :  the  ttscxfuding  and  the  traD8TeItf^ 

'colon  were  much  distended,  and  it  was  found  that  a  large  loop  of  the  trans- 
verse and  of  the  descending  colon  had  passed  tli rough  an  opening  in  tbe 
tendon  of  the  diaphragm  into  the  pleural  sac,  and  was  there  straugtiJiUcd 
(Fig.  812).  The  colon  lielow  the  stricture  wad  contracted,  and  entirety 
empty.  On  openint,'  the  tliorax,  the  kx>p  of  intestine,  fourtr.*en  incbed  in 
length,  of  a  pale  slate-ctilour,  and  distended  with  gas,  was  found  in  tbe  left 
pleural  sac.  It  reached  as  high  as  the  fiftli  rib,  touched  the  p)ericardium,  nitd 
was  overlapi)ed  by  the  free  margin  of  the  left  lung.  Where  straugulat^fd,  it 
was  of  a  darker  colour  than  elsewhere.  The  opening  in  the  diaphrmgtu, 
through  which  it  had  passed,  admitted  little  mon;  than  the  pc»int  of  tlie  fore- 
finger, and  ha<J  a  thin  tendimKis  margin.  The  tenth  and  eleventh  rib«,  aa 
the  left  side,  were  ft*und  ti»  have  been  fractured  ;  the  latter  was  united  if 
u,  but  the  tenth  rib,  at  the  seat  of  fracture,  had  formed  a  fala^  joiBl 
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Connected  with  this  and  with  the  intercostal  space  below  it,  was  a  firm 
adhesion  aboat  an  inch  broad  and  an  inch  and  a  half  lon^i;,  united  by  its  other 
extremity  to  the  protruded  meso-colon  and  the  diaphragm.    The  me8aKX)lon 


Fig.  812.— Diaphragmatic  Hernia  of  Colon. 


was  firmly  adherent  to  the  apper  surface  of  the  diaphragm,  close  to  the 
opening  in  it.  The  lungs  were  tolerably  healthy.  The  right  pleura  contained 
three  ounces,  and 'the  left  eight  ounces  of  serum. 
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INTESTINAL    OBHTRUCTION. 

The  term  Intestinal  Obstractioii  m  cooimonly  wmd  meaim  a  tot 
arrest  of  the  passage  of  fiuces  and  flatus  throut^h  the  intestine,  and  iu  that 
sense  it  will  be  used  here  ;  but  by  sorae  writers  it  is  applied  alsotoiiiterlerenac 
with  the  free  passage  of  the  intestinal  contents,  and  is  quulitiecl  as  piirfiai  or 
compkff.  Intestinal  obstruction  may  arise  from  man?  puthological  conditions, 
which  it  is  important,  if  possible,  to  distiufjuish  from  one  another,  as  they 
require  different  lines  of  treatment  for  their  relief.  Our  knowledge  uf  the 
various  causes  of  obstruction  of  the  bowels  has  been  greatly  inca^ased  by  the 
work  of  Fagge,  Bryant,  Leichtenstern,  aod  many  others,  and  especially  by  the 
publication  of  an  excellent  monognrph  on  the  subject  by  F.  Treves,  contain* 
ing,  besides  much  ori^^inal  matter,  a  complete  snmmary  of  all  previous  obser- 
vations* Intestinal  obstruction  may  Ije  either  Aruir  or  ('hronk,  but  this 
division  does  not  agree  aceurutely  with  one  founded  on  pathological  anatomj, 

Kassome  forms  of  mecbauicid  obstruction^  espaiially  intussusception,  may  nui 

[  an  acute  or  chronic  course  according  to  circumstances. 

Acute  Intestinal  OHsritirTiejN. — The  Bymptoms  common  to  all  foniis 
(»f  acute  obstruction  are  as  folkjws  :  The  patient  who  may  previously  have  l^een 
in  perfect  health  is  seized  with  a  more  or  less  sudden  feeling  of  something  nroog 
having  taken  place  in  his  abdomen,  or  he  may  be  taken  with  vifenas  fmin  at 
one  point.  This  pain  persists  to  a  greater  or  less  degree  throughout  the  cmc^ 
and  is  often  violent  and  paroxysmal.  Vomitiruj  speedily  follows,  at  tirst  of 
the  contents  of  the  stomaeh,  l>ut  after  a  time  of  stercoraceous  matter.  This  is 
as  a  rule  accompanied  by  an  intense  sense  of  nausea*  which  is  not  relieved  by 
the  act  of  vomiting.  The  quantity  brought  up  is  often  enormoua,  and  eveiy 
drop  of  fluid  taken  is  immediately  returned*  (^mistijmHon  is  complete,  neither 
flatus  norfteces  passing,  and  most  commonly  there  is  no  sense  of  any  des^ire  to 
go  tr»  stool.  In  most  cases  before  long  duhnsion  of  thf  abdomen  it;ts  in»  the 
intestines  being  filled  with  flatus,  but  as  a  rule  in  acute  obstruction  the  ttUHoD 
of  the  belly  is  not  \trx  great  until  after  the  third  or  fourth  duy.  If  the 
obstruction  be  high  up  in  the  bowel  distension  may  he  entirely  wanting. 
If  the  patient  be  thin,  the  distended  coils  of  intestine  may  be  recognisaWt* 
through  the  abdominal  wall»  hut  they  can  seldom  be  seen  or  felt  rfiUing  up<.m 
one  another,  nor  are  gurgling  or  rumbling  noises  romuionly  U»  \yi*  ))eant 
7'mdernesn  may  be  found  localised  in  one  spot  in  the  abdointn,  tod  it  tfaeii 
pr^vbably  indicates  the  seat  of  the  obstruction.  If  peritonitis  aeU  iii^  tte 
tendemess  l^ecomes  more  general,  and  the  abdominal  walls  become  tenaeand 
rigid.  In  some  forms  a  distinct  tumour  may  be  felt  within  the  abdomen.  The 
ComtiMional  Sijmptmm  an^  very  severe,  collapse  setting  in  early.  OecMOD- 
ally  syncope  may  occur  at  the  time  of  invasion.  The  tongue  ia  cohUhI  with  a 
foul  creamy  fur,  ultimately  becoming  dry  and  liruwn.     The  mind  reinuoa  cieir 
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to  the  Ittst,  If  i-elief  be  not  afforded  the  patient  rapidly  emaciatesj  the  deprea* 
sioa  increases,  and  deatL  tiikes  place  ufiiially  under  a  week. 

Vatietlea   and  Causes  of   Acute   Intestinal    Obstruction.^ — Acute 

iateatiiial  obstriictiun  uuiy  arise  from — I,  iiiternjil  strdntrulatioii  of  the  bowel ; 
2,  voivulus  or  twist ;  ^^  impa<3tion  of  t'oiicreLions  or  foreiji:u  bodies  in  the 
BUiull  intestine  ;  4,  stricture  of  tbe  small  intestini^  Ijecoming  suddenly  occluded, 
and  (i»  acute  intussnsceptiuii. 

1*  IxTEKKAL  8ri{AN«ii'r*ATioy,— This  affects  ahnoat  invariably  tbe  small  in- 
testine. It  resembles  in  its  main  features  ordinary  stran^^nlated  liernia,  diflerinfX 
solely  in  the  fact  that  thi.'  cause  of  constriction  is  situated  \Yitbiii  the  abdomi- 
nal cavity,  and  not  at  an  a]>erture  in  its  wall.     As  a  rule  the  strau^^ulation  is 


I 
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fig.  tlS^-filmnirnUlluJi  of  InteiUne  hy  H  band  iitUioli»l  torn diwrticuliiin  fmm  the  tt^uni. 

internal  obstructions  than  in  external  hernia?,  and  pingrene  of 
Dmparatively  rare.  In  tlie  majority  of  cases  the  constriction  urises 
from  a  portion  of  crut  slipping  under  or  l)ec4>nHng  entanixleil  in  ;i  band 
paasing  from  one  part  of  tht*  abdominul  cavity  to  another.  Tfir^*  bands  are 
often  many  inches  tn  len^h,  usually  n^unded  in  form  and  from  a  tenth  to  a 
Ihird  of  an  inch  in  dianieti*r.  They  are  ounipo^^d  of  tibrous  tissne,  and  are 
often  of  considerable  strenE^tfi.  From  the  fact  that  they  are  most  commonJy 
single^  if  ay  describe  I  these  under  the  name  of  **  solitary  bands.'*  They  are 
mppoeed  to  be  funned,  in  many  c;t«it'ii  at  lea«*t,  by  udhcsious  between  two 
portiona  of  the  abd(Hninal  cuntents,  resulting'  from  locjilincd  iu*ritonitk  Thnt* 
iliflummatiou  of  a  meaenteric  ifland  may  cause  the  a<lhe»ion  of  a  neijrhbourinp 
part  of  the  mesentery  or  of  a  coil  of  the  intestine,  or  a  typhoid  or  tubeirnJoas 
ulc€r  may  caose  the  adhesion  of  two  jKirtions  of  the  ileum.  The  fibrous 
adhoiion  thoa  formed  is  supposed  to  be  r^mduatly  stretched  and  rounded  by  the 
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nioveraente  of  the  iotestines.  Id  other  caJ5es  the  batids  are  prohsblr 
congenital,  especinlly  when  eonoected  at  one  eud  with  the  umbilicus  or  it»  | 
immediate  neighbourhood,  and  at  the  other  with  the  mesentery.  When  the 
band  h  t^hort,  strangulation  usually  occurs  from  a  coil  of  gut  slipping  beneath 
%  but  when  it  is  long  and  loose,  it  may  form  a  nooae^  in  which  a  portion  of 
the  intestines  may  be  .snared 

Internal  strangalation  may  also  Ije  caused  by  bands  formed  from  tko 
omentum.  These  are  commonly  attached  near  the  ofienings  of  the  femoral 
and  inguinal  rings,  more  especially  in  cases  in  which  a  hernia  has  at  sometime 
existed.  The  adherent  piece  of  itmentum  UBUally  loses  its  membranous  form, 
and  becomes  twisted  intOH  firm  tibrous  cord,  by  which  the  gut  may  be  pressed 
npOD  as  above  described, 

Keckel's  diverticulum  from  the  ileum,  the  imperfectly  obliterated  vitelline 
duct,  is  another  not  uncommon  cause  of  strangulation.  The  vitelline  dnct 
joins  the  ileum  at  a  point  between  18  and  oO  inches  from  its  termination  (in 
tbe  adult).  Among  the  conditions  which  may  be  the  result  of  an  imperfedi 
obliteration  of  the  duct  are  the  followin;:* : — L  The  duct  remains  open  through- 
out, and  persists  as  a  fajcal  fistula  at  the  umbilicus:  2.  The  int^tinal  extremity 
persists  in  the  fVum  of  a  pouch-like  projection  from  the  gut,  or  as  a  long  narmw 
diverticulum  with  a  globular  extremity  :  and  3.  From  the  end  of  the  diverti- 
culum a  tibrous  band  pjksses  tu  the  umbilicus,  or  forms  a  free  whiivliJce 
process.  Bland  Sutton  has  shown  that  in  rare  instances  the  process  of 
obliteration  of  the  vitelUue  duct  may  be  excessive  and  involve  the  lumen  of 
the  gut  itself,  thus  giving  rise  to  a  constriction  of  the  ileum,  varying  in  degree 
between  slight  narrowing  and  complete  occlusion.  As  causes  of  internal 
strangubition,  the  must  important  conditions  are  those  in  which  the  diverti- 
cuhim  ends  in  a  fibrous  band  (Fig,  Hl;:l),  or  in  which  its  extremity  beoomc« 
adherent  to  the  mesentery  or  other  coils  of  intestine,  and  thus  forms  a  loop 
through  which  a  coil  of  gut  may  pass. 

Htntugiil*'li*>n  iTi'^v  also  arise  through  loops  formed  by  the  attachment  of 
the  vermiform  appendixt  Fallopian  tnbe,   ur  the  pedicle  after  oirari- 

otomja  to  neighbouring  struct  urea, 
such  as  the  abdominal  wail,  the 
mesentery,  the  nmentum,  or  the 
intestine. 

In  ariother  form  the  gttt  i* 
strangiilatx?d  by  [lassing  thrortj^h  a 
slit  or  aperture  in  the  omeiitvfli 
or  mesentery  (  Fig.  8U),  in  *nmr 
cases  tiiese  openings  are  pOfG^ibly  the 
result  uf  injury,  but  prohaMy  ilirr 
are  more  rommonly  congenitah 

The  above  are  the  mo^t  4*oiTimoa 

varieties  iif  intenial  stranguiatidiu 

but  various  other  anomaloDS  forons 

are  mentioned  by  Treves*  tacit  as 

strangulation  over,  instead  of  under,  a  bund,  acute  kinking  from  iraotioQ  an 

an  isolated  band,  or  by  an  adherent  diverticulum,  kc^ 

Laiitly^  to  this  class  l>e1ong  certain  very  rare  forms  of  internal  hernia^  in 
which  the  gut  is  strangulated  in  the  foramen  of  Winslow,  i>r  in  ocnsia 
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peritoneal  pouches.  Among  the  latter,  which  have  been  carefully  studied  by 
Treves,  are  the  fossa  duodeno-jejunalis,  the  ileo-caecal  fossae,  and  the  inter- 
sigmoid  fossa.  The  fossa  duodeno-jejunalis  is  a  pocket,  which,  when 
present,  lodges  the  bend  formed  by  the  junction  of  the  duodenum  and 
jejunum.  It  is  bounded  in  front  by  a  fold  of  peritoneum,  with  a  free  hori- 
zontal upper  border.  A  hernia  into  this  pouch  forms  the  "  retroperitoneal  or 
mesenteric  hernia  '*  of  Astley  Cooper.  In  this  way  an  enonnous  sac,  containing 
all  the  small  intestines  except  the  duodenum,  may  occupy  the  centre  of  the 
abdomen.  The  intersigmoid  fossa  lies  in  the  left  wall  of  the  sigmoid  meso- 
colon ;  it  is  directed  downwards  and  to  the  left,  and  the  fold  which  bounds  it 
is  caused  by  the  sigmoid  artery,  which  lies  above  and  to  the  right  of  the  pouch. 
A  strangulated  sigmoid  hernia  has  been  met  with  by  Lawrence  and  Eve. 

Special  Symptoms  of  Internal  Strangulation. — Internal  strangulation 
gives  rise  to  the  most  typical  cases  of  acute  obstruction.  It  is  slightly 
more  common  in  males  than  in  females,  and  occurs  most  frequently  between 
the  ages  of  20  and  40.  In  a  considerable  proportion  of  cases  there  is  a 
previous  history  of  peritonitis,  or  of  obscure  abdominal  pains,  and,  in  a 
smaller  proportion,  of  previous  attacks  of  partial  obstruction.  The  onset  is 
almost  always  sudden,  the  patient  being  able  to  tell  the  exact  time  at  which 
he  was  seized  with  the  symptoms.  In  a  considerable  proportion  of  cases  there 
is  some  apparent  immediate  cause,  such  as  running  or  jumping,  straining  at 
stool,  or  a  violent  action  of  the  bowels,  either  as  the  effect  of  a  purgative  or 
from  diarrhoea.  The  pain  is  usually  severe  and  griping,  and  most  commonly 
referred,  as  in  ordinary  strangulated  hernia,  to  the  region  of  the  umbilicus. 
The  vomiiing  sets  in  early,  very  speedily  becomes  stercoraceous,  and  is  often 
very  abundant.  Constipation  is  complete,  and  there  is  no  sense  of  a  desire  to 
go  to  stool.  There  is  prostration  from  a  very  early  period,  and  collapse  sets  in 
rapidly.  The  temperature  is  seldom  raised  ;  much  more  commonly  it  is  sub- 
normal. Owing  to  the  profuse  vomiting  and  the  rejection  of  all  fluids  taken 
by  the  mouth  there  is  intense  thirst,  and  the  urine  becomes  very  scanty.  On 
examination  of  the  abdomen  at  first  there  may  be  no  distension,  and  it  is 
possible  sometimes  to  recognise  fulness  and  some  tenderness  at  the  seat  of 
the  strangulation.  Later  on  more  or  less  distension  sets  in,  but  it  is  not 
usually  very  excessive.  Dilated  coils  of  intestine  may  be  recognised  if  the 
patient  is  thin,  but  no  peristaltic  movements  are  visible  except  in  very  rare 
cases.  Percussion  as  a  rule  gives  a  uniform  tympanitic  resonance  over  the 
whole  abdomen. 

Cases  of  internal  strangulation,  if  left  to  nature,  very  rarely  recover.  Yet 
it  occasionally  happens  that  the  obstruction,  even  when  of  the  most  acute 
character,  may  give  way.  Almost  invariably,  however,  the  symptoms  continue, 
the  prostration  increases,  the  extremities  become  blue  and  cold,  the  pulse  more 
rapid  and  feeble,  respiration  shallow  and  hurried,  and  death  takes  place  usually 
under  a  week,  the  patient  retaining  consciousness  to  the  last.  If  the  strangu- 
lation is  very  intense  the  ordinary  symptoms  of  peritonitis  may  develop  as 
gangrene  of  the  gut  commences,  but  more  commonly  the  gut  is  not  held 
sufficiently  tight  to  cause  complete  arrest  of  circulation,  and  peritonitis  is 
wanting  to  the  end. 

2.  Volvulus. — A  twist  of  the  intestine  may  occur  in  three  ways.  The  gut 
is,  in  very  rare  cases,  twisted  on  its  own  longitudinal  axis  ;  much  more  com- 
monly a  long  loop  is  twisted  on  its  mesenteric  axis ;  and  again,  very  rarely,  the 
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neii;hf)oaniig  coils  become  twisted  round  each  other.  In  whichever  way  it 
occui-s  the  liimei)  <jf  the  gut  is  occluded,  aud  the  symptoms  of  intestioul  oh* 
structron  set  in.  Yolvwlds  may  affect  ulmuat  any  part  of  the  mt436tiDc»  but 
by  r^r  the  most  cnnmion  seat  is  the  Bit2:motd  iiexurts  tio  much  so  that  it  will 
«affif^e  here  to  doscnbe  thai  form  only.  It  is  the  only  form  of  Jicnte  iutestinaJ 
obstruction  affectiiig  the  '^a-eat  inteBtine.  In  the  sif^iiioid  H*^xnre  it  is  io vari- 
ably the  result  of  great  dilatation  of  the  orut,  possibly  in  mme  tiisea  con- 
genital, but  commonly  the  effect  of  habitual  constipation.  lu  this  way  the 
sis^oid  flexure  may  become  greatly  increased  in  length  and  in  diameter,  aad 
the  mesO'Colon  becomeB  lon^  and  \ome.  In  this  eondititm  it  h  tiasy  to  under* 
stand  how  it  may  become  twisted  on  itself,  either  tts  a  consequence  of  aooie 
movement  or  from  accumulation  of  faeces  in  the  up[>er  part  of  the  Irnip^ 
When  it  becomes  thus  twisted  complete  obstruction  results.  The  circutattun 
in  the  actual  twist  is  seriously  interfered  witl),  the  put  becomes  con«:e8ted  and 
almost  invariably  peritonitis  sets  in,  comme^icinff  at  tlie  twist  Later  ou,  if 
the  patient  lives  lontr  enough,  sloughius^  and  perforation  may  take  plac**  at  thf 
twist. 

Special  S3rinptoiiia  of  Volvoliis  of  tho  Sigmoid  Flexure.  ^Tbe  in- 
vasn>n  is,  in  nn>st  cases,  sudden,  without  severe  collapse  <ir  shock,  and  auoom- 
panied  by  pain«  n*tt  usnally  very  intense,  often  inLcrmittont  and  j?ripingr. 
!>istension  of  the  abtlomen  sets  in  very  early^  and  forms  the  mo^t  marked 
featuiti  of  the  case.  This  is  caused  almost  entii'ely  Ity  accumulation  of  gts 
in  the  dilated  sigmoid  flexure,  which  may  become  so  distended  as  to  empty 
and  compi-ess  the  other  parts  of  the  intestine,  and  by  forcin*r  up  the  diaphmgin 
may  seriously  impede  respiration.  The  hntre  distended  coils  of  the  great  io* 
t/Ggtine  may  Ix*  rtfcognisable  throui^h  the  abdominal  wall-  t.*on8tipatioii  tB 
complete,  neither  flatus  or  la?cef^  [lussin^r,  but  vomiting;  is  not  a  Tery  marked 
symptom,  and  rarely  becomes  stercoraci'ous.  Tenesmus  is  an  oci;asiofial 
symptom.  The  course  of  the  disease  is  usually  rapid.  Symptoms  of  peri* 
tonitis  appear  at  an  early  i^eriod,  and,  acconlinsj  to  Treves,  de^th  takea  plaoc 
on  an  avcmge  ab<^»ut  the  sixth  day.  It  has  been  known  to  occur  on  the  third 
day  from  asphyxia  caused  by  the  pressure  uf  the  distended  tjut. 

Volvukis  of  the  small  intestine,  rjr  of  the  gryat  and  smalJ  together,  g^ite*  n\»* 
to  much  the  same  symptitms  as  strangulation  Uy  a  band. 

:{,  Impaction  of  Forej*;n  Bonnes  in  riiK  Small  IxT^rhTiXK. — i*uit!igo 
bodies  muy  be  divided  into  thit?e  classes  : — 

J.  Solid  FortHtjn  Bodie&  (ueithmtalhf  swal/ownl,  %nch  as  false  \m* 

stones,  i<tc.,  very  rarely  cansi^  obstruction  of  the  intestine  dire«:tly,  •  :  . ,  ^  inufi 
which  can  pass  the  resophagus  can,  as  a  rule,  pass  the  remainder  of  the  alimea- 
tary  canal. 

'2,  Inkslimil  conerptionH  or  enteroliths  arc  of  thnje  kinds: — I.  Luxninattd 
stony  mnsHCB  of  a  white  or  brownisi)  colour,  composed  of  magtieainm  phot* 
phate,  animonio-magm^^ium  phospliate,  and  organic  matter  usually  limoei 
round  s(.»me  smalt  foreign  body  as  a  nucleus  ;  :f.  ^faases  formed  of  ludig^ikle 
husks  or  other  vegetable  arfuse  felted  t^igether  and  mixed  with  (mom  mA 
oarthy  matter;  and  X  Stones  fonne<l  m  a  conscHptencHS  of  the  loDg-oootilllieil 
and  eioeflsive  aihninistnition  of  certain  mineral  drugs,  eqieotalljr  dmtkf 
magiiefiia,  and  oxide  of  bismuth. 

S.  OaU'Btmie^  far  more  commonly  cause  obstruction  tluui  the  solid  bodM 
above  mentioned,  and  the  accident  is  much  more  frequent  ia  women  (faea  ta 
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moD.  \l  is  prolmble  that  iii  everj  vvlsq.  nf  «>l)StnioLiun  from  a  gall-stone  the 
ca1t.*ahi8  h&g  found  its  way  into  the  intestine  by  ulfemtion  fmm  the  gall- 
l>!a<lrler  into  the  dnodenuni,  and  not  by  ptussin^  down  the  bile'diict.  The 
BhHpe  commonly  asfiiimed  by  these  lar^re  calcnli  is  well  shown  in  Vm^,  815, 
taken  from  a  stone  reniovrd  frum  a  aise  nnder  the  can^  of  R.  H*  AJlen  of 
HaHtings.  The  ba^e  of  the  stone  is  futrettL'd  a«  if  it  had  lain  in  contact  with 
another  concretion  in  the  gall-bhidder.  It  is  pogsible  tfiut  the  stone  may 
in<*rea8e  in  size  after  enterin^^  the  intestine.  Mayo  Holison  has  pointed  ont 
that  gall-stones  may  also  cause  obstruction  by  sett  in*:  up  localized  peritonitis, 
or  by  induciufr  volvulus  of  the  intestine. 

A  foreiojn  body,  when  it  canscs  obstruction,  usually  lodges  in  the  lower  part 
of  the  iloiitu,  w*hich  is  the  narrowest  part  of  the  intestine. 

The  Special  S3rmptamB  of  Obstruction  from  a  Foreign  Body  are  not 
very  cluum'teristic.  The  previous  history  may  tliriiw  some  li^ht  upon  the 
t*age*  If  the  foreiirn  tody  is  a  gall-stotte  there  may  bo  a  history  of  repeated 
attacks  of  hepiitiir  colic,  and  of  an  illness  with  obscure  pain  in  the  region  of 
the  gall-bladder,  probaljly  unaccompanied  l>y  jaundice, 
iiccnrriug  some  days  or  weeks  f>efore  the  symptoms  of 
<d)6truction  eommencetb  and  indicjiting  the  time  at 
which  the  gall-stone  passed  by  ulceration  into  the 
tluodennnt.  After  this  there  may  be  a  histoiy  of 
obscure'  pains  in  the  belly,  osually  worse  after  food. 
The  invasion  of  the  synipt^»ms  is  sufficiently  sudden 
to  bring  the  condition  within  the  chiss  of  acute 
<jbBtrnctions,  hut  it  is  not  abrupt,  nor  is  it  accom* 
jwnied  by  severe  fiain  or  collu[jse.  The  vomiting  comes 
on  grjidu&lly,  is  seldom  vi-ry  pnifuse,  and  may  not 
mc  stcrcoraccous  for  many  days.    The  constipation 

'Complete,  but  in  the  great  majitrity  of  the  Pxioi*de<l 
i!»ne«  there  has  bi>en  little  or  no  distension  of  the 
nl>domen.  The  coils  of  intestine  cann*>t  lie  recf»gnified, 
nor  i«then3  any  vlsilile  peristalsis.     Huch  pain  ils  there 

aa  may  be  referr»Kl  to  the  region  of  the  obstruction,  but  this  is  by  no  means 
nlwuys  the  case.  By  manipuhition  some  tenderness  may  k^  detected,  risually 
below  and  to  the  right  of  the  umbilicus,  and  possibly,  under  chloroform,  some 
fnlDCfti  might  be  felt  if  the  patient  V#e  not  too  fat. 

The  result  of  the  CJM<e  depends  ui)ori  the  size  of  the  foreign  body  and  the 
imint  at  whicli  it  is  impacted.  If  lodged  high  up — a  very  rare  condition — the 
irym|iioms  are  much  more  sever?,  and  death  occurs  early.  If  low  dfjvvn  in  the 
ileum  tb**  patient  may  *<nrvive  for  from  two  weeks  to  a  month.  In  other 
case*  a  gall-st^me  has  l>een  [Missed  after  as  much  as  four  wm'ks  of  complete  ob» 
etruction.     The  siw  of  the  foreign  body  and  its  form  ar»*  of  much  importance. 

gmooth  and  ronnrled  it  is  metre  likely  to  (>ttS8,     The  stone  figured  alxjve 
rough  on  the  surface,  and  measured  iil  inchea  in  circumference.     Larger 
than  this  have  l)een  piwised  after  longer  or  shorter  intervals  of  olmtruc- 
btit,  on  the  other  hand,  death  ha§  been  caused  by  a  calculus  measuring 
ly  t\  inches  iu  circumference.     Il  death  takex  phuu*  it  is  i*aused  cither  by 
fjxhau«tion  from  vomiting  or  by  ulceration  and  ^»erlbratio?»  ^'f  Hi.  ^mt  t,<  Hm' 
point  where  the  b^nly  is  impacted. 

K       4.   8U1)UBX    OOf'LUSIOX    OK    A    STRICTUltK    OF    THK    SMALL    IMLMJXK   U 
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neceBsarily  a  very  rare  form  of  obBtraction,  as  stricfcare  of  this  portion  of  the 
alimentary  canal  is  seldom  met  with.  It  is  said,  linwevcr,  to  occur  as  th*» 
result  of  cicatrisation  of  tuberculous  ulcers,  which  tend  to  spread  circularly 
round  the  gut*  Typhoid  ulcers,  which  ai-e  lonptndinal,  probably  never  cause 
contractioiL  Syphilitic,  catarrhal,  and  peptic  nlcerj>  have  u\m  been  descnbed, 
but  that  they  ever  cause  Ktricture  is  verj^  doubtfnl.  Treves  meittioriB  six  cage* 
of  stricture  after  injniT,  four  after  Btranj^rulated  liernia,  and  two  after  external 
violence.  Cancerous  stricture  of  the  small  intestine  ia  more  common  than 
simple^  but  it  also  i?  very  rare.  Narrowing  of  the  small  intestine  may  also  be 
caused  by  a  coil  being  kinked  and  tixed  in  this  position  by  adhesiona,  by 
chronic  peritonitis  often  tuberculous,  causing  sometimes  a  matting  togi^Uwr 
of  many  C4»ntiguous  coils  of  gut,  the  lumen  being  narrowed  possibly  in  mom 
than  one  i^lac^e. 

The  Special  Symptoms  of  Obatrnction  from  narrowing  of  the  Small 
Zntestine  are  Jjot  very  definite.  The  patient  has  usually  sutlered.  <>ftHn  fur 
years,  from  occasional  attacks  of  alxlominal  pain,  commonly  descrih^J  a.s  edic. 
These  most  frequently  occur  after  meals,  especially  if  some  indifrestihle  fo»d 
has  been  taken »  In  some  cases  attacks  of  vomiting  and  olistnietion  have 
occurred  and  jHiJrsed  off,  perhaps  eudinir  in  diarrhoea,  more  than  once  before 
the  final  obstruction.  The  final  attack  clusely  resembles  that  already  described 
as  occurring  in  impactiim  tif  a  forei<:u  Inady.  If  the  stricture  is  low  dowa»  the 
symptoms  dev«jl<>p  Ic^t.s  nipidly. 

Stricture  of  the  IIeo-C»c&l  Valve  is  a  rare  affection.  Treres  hi» 
tjollccted  ><  cn8e«,  3  of  which  were  simple  and  i'»  cancerous.  It  generally  gire« 
nse  to  the  usual  symptoms  of  stricture  of  the  lower  part  of  the  ileum,  but  in 
a  case  of  carcinoma  of  the  ileo-caacal  valve  recently  in  University  College 
Hospital,  there  was  ^Teat  distension  of  the  abdomen,  and  an  absentrr  of 
vomiting,  although  complete  obstruction  had  existed  for  two  wecka  b^^fore 
death.  In  these  resjiects  the  symptoms  suggested  stricture  of  the  large 
intestine  rather  than  of  the  small. 

lu  AciTK  IxTtssiscEPriox. — ^I'he  invagination  of  one  portion  of  mtefliiiie 
into  another  is  a  common  form  of  intestinal  obstruction,  especially  in  children. 
It  foiTn«s  about  :iu  pt-r  cent,  of  all  eases.  The  upjjer  portion  of  the  int<*«UDe  i« 
lavaginated  into  the  lower.  To  this  rule  a  very  few  exceptions  Imve  been 
i-ecorded.  According  ki  Leichtenstern,  44  per  c^nt.  of  all  cases  are  seated  at 
the  ileo-ca?eal  valve,  the  valve  itself  forming  the  apex  of  the  invagioation. 
The  next  most  frequent  seat  is  in  the  small  intestine,  especially  in  the  lowr 
jejunum,  M\  per  cent,  occurring  in  this  region.  Eighteen  per  cent,  art  mtt 
with  in  tht*  rectum,  and  in  8  per  cent,  the  in  vagina  tinn  has  occnm.Hl  in  th« 
lower  part  of  the  ileum,  the  invaginatcd  port i« in  passing  thmngh  the  tleo-c»ca| 
valve,  and  Wing  grasped  l>y  it. 

An  intussusception  is  composed  of  three  tubes  of  intestine,  one  within  the 
other  TIk^  innermost  tube  is  stx>ken  of  as  the  ente'ring  tube.  The  middle  of 
reflex;ted  rube  is  turned  inside  out,  so  tljat  it<  serous  ooat  is  in  contact  with 
that  of  the  entering  tube.  In  the  space  between  these  two  tubes  Ikii  die 
mesentery  Ijelonging  to  each,  and  the  venuiforni  appendix  in  those  cssei  in. 
which  the  ciccum  forms  the  reflected  tube.  The  \\UAk*  mass  thus  fortued  it 
termed  tlie  intussusueptum.  The  external  tube  is  t^irmed  the  ensheathbg  tnln* 
or  itrtussuscipienit.  It  is  moat  commonly  thrown  into  numerous  Md%  at  its 
upi^er  part,  which  can  be  stmightetied  out  by  slight  traction,  thus  giving  rit^  Ux 
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apparent  paniul  reduction  of  the  inTagination.  The  whole  muss  forms  n 
\  roanded  saustige-like  tumour.  On  making  an  incJBion  into  it  througjh  the 
«heath  the  mucoue  surface  of  the  reflected  tube  will  be  bn^mght  into  view  in 
contact  with  that  of  the  sheath.  On  further  cuttini;:  throu'^h  the  reflected  tube 
a  space  is  found  V^etwcen  tfie  gerous  coats  of  the  reflected  and  entering  tubes 
coDtainiujy^  the  mesentery  {)^i^*  m1«)  ).  In  very  rare  cases  double  Intussusceptions, 
composed  of  five  layers,  or  triple^  with  seven  layers,  have  been  observed. 
-Vn  intniwusception  increases  entirely  at  the  expense  of  the  sheath,  the  line  of 
reflection  tKitween  the  entertnj?  and  reflected  tubes  remaining  unchan^^ed.  The 
length  of  tlie  part  invaginat«d  varies  greatly.  When  liraitc-d  to  the  small  in- 
icBtine  it  is  usually  shorfc— not  mure  thiiri  fwo  or  three  inches  in  length  ;  in  the 
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ay  feet  may  be  involved*     The  intuji^i  1  is  more  or  teas 

^alated  at  the  point  of  the  reflection  i"  iie  reflected  tube 

and  the  Bbeath.   This  nsually  seems  in  part  Ui  be  caused  by  the  closely- packed 
foldn  of  the  sheath  at  the  neck  <»f  tlie  iutussusc^eption.     The  entering  and 
reflected  tubes  arc  tlierefon*  inten*iely  injected  with  bUMid,  and  swollen,  and 
itery  included  in  the  spact*  between  them  is  t  !f»n.   io 

eptiona)  cases  of  intussusception  of  the  colon  1 :  ?  ictioa  : 

110  little,  in  fact,  that  the  himen  of  the  ^ut  may  not  he  completely  occluded. 

There  is  reaaon  Ui  believe  that  in  very  slight  ciihcs  the  intussusception  may 
undergo  spontaneous  reduction.  In  other  casern,  wh**n  the  strunguhition  \%  not 
anff^cientlj  severe  to  cause  ^ngrene  of  the  intnssusceptam,  thouich  it  seriously 
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or  completely  obstnicts  the  passage  of  fajces,  death  ioevitabJy  refiulte  sootier  or| 
later.     If  the  strftngnlation  is  ti^^ht  eiioii«rh  tu  eaiiHe  puigrene,  iidhe^ioiifi  ma^ 
foiia  between  the  upper  part  of  tbe  eatering  tube  and  the  retiectioii  between 
the  sheath  and  the  reflected  tube,  the  gangrenoug  intussusc^ptiun  nmv  be  cauct  I 
off  into  the  bowel,  and  rocoverv  take  place,    rnfortunutely.  thepati<?nt  usmtllf 
peri6<he8  from  exhaustion  before  this  is  accomplished. 

The  Causes  of  iutut^siisception  have  giveu  rise  to  niuili  discussion,  bat  the 
most  reasonable  view  seems  U*  be  that  the  invaginatiou  eomineuct**  as  Uie 
ressult  of  irregular  peristaltic  action  of  the  intestine.   Nothnage)  ex|:»erimenuUT  | 
demonstrated  this  in  the  rabbit's  intestine.    He  showed  that  the  application  of  • 
powerful  electric  cuiTeut  U)  a  portion  of  the  gut  caused  a  contraction  extending" 
a  short  distuuee  below  tin-  pojjtt  stimulated,  and  a  considerable  distance  above*  i 
it.     At  the  Fame  time  the  unconLmctcd  bowel  below  rose  up  over  the  lower  eml  ' 
of  the  contracted  part,  thus;giving  rise  to  limited  intossnsceptioti.     He  iikik 
obtained  somewhat  similar  results   by  paralysing  a  portion  of  the  gut  by 
crashing,  but  it   is  improbable  that  anything  analogous  to  this  occurs  in  tlu* 
production  of  intussusception  in  the  humjin  subject.     When  the  invaginatiiin  | 
has  once  commeoced^  the  intussusceptuni  is  passed  mi  by  the  contraction  of 
the  bowel,  like  a  ma^s  of  fuecea  or  a  foreign  body.     That  irregular  iieristAkJc 
action  is  the  probable  cause  is  further  suppoited  by  the  fact  that  in  children 
it  is  sometimes  dne  to  the  irritation  of  worms  or  the  straininsr  accompanying 
dysenteric  diarrhoea.     The  intussusceptions  of  tlie  dying,  so  communly  foond 
in  post-mar U'ttt  exaniinatiojis,  are  also  profjably  tl)e  result  of  irregular  pensultic 
movements  immediately  preceding  death.    They  are  often  multiple,  ttud  occur 
with  etpial  frccjuency  in  the  npward  and  downward  direction.  i 

In  adults  the  invagination  occasionally  comrrienoes  at  the  se^t  of  a  tatuoor. 

Special  Sympteme  of  Acute  Intnssueception. — ^The  invasiuu  is  usueily 
sudden,  the  patient  feeting  that  ^ometiiing  lias  gone  wnmg  internally.  In  all 
infant  there  is  usually  screaming,  evidently  from  severe  pain.  The  sympCouia  of 
obstruction  then  develop.  Vomiting  soon  sets  in,  but  is  not  ver^*  severe,  and  ^ 
mrely  becomes  stereoraceous  till  a  late  period  unless  the  intussuseeption  t%  in 
the  jejunum.  The  pain  is  griping  in  character  and  intermittent.  In  jdmn^i 
all  cases  there  is  marked  tenesimia,  with  the  passage  of  blood  and  muct»  from 
the  bowel.  This  is  one  of  the  most  imjiortant  and  chfiracteristic  sympumw^ 
There  is  little  or  no  distension  of  the  aWomen,  and  the  coils  of  in^  '  ^i^ 
not  visible.     The  degree  of  collapse  varies.     In  extreme  cases  the  f^a^ 

been  known  to  die  in  less  than  -'4  hourw  from  shock.    More  con  m  fioc 

severe  except  in  very  young  infants.     In  subacute  cases  the  i  i j.n  ma? 

not  at  fii-st  be  complete  ;  in  fact,  there  may  even  be  somediarrhtt'a*  but  t\m  is 
rare.  On  examination  of  the  abdomen,  if  ncoeasary  with  tlie  help  of  an 
anaesthetic^  a  tumour  can  usually  he  felt  at  the  seat  of  disease.  U  U  mniiacr 
like  in  form,  ilougliy  to  the  feel,  and  bec^imes  tense  under  manipulation  froia 
the  peristaltic  contmction  of  the  gut  i^omposiug  it,  It  is  tender,  and  Ite 
hardening  during  manipulation  is  accompanied  by  some  griping  pain.  If  the 
case  he  watched  from  the  beginning,  tlje  tumour  will  be  fonntl  to  obange  its 
position  as  the  iiiva(;ination  progresses  :  thus,  when  beginning  at  the  thw-OHBl 
valve,  it  will  at  first  l»e  felt  in  the  right  iliar  fossa,  subsetjOently  ia  tht 
umbilicat  n*gion,  and  often  at  last  in  the  left  iliac  fossst.  If  the  inttiAtieceptiiio 
be  ileo-cf^calf  or  of  the  gi^at  tntcstinc,  it  ofu^n  desc^^nds  tow  enough  U>  be  fell 
by  paaaing  the  finger  into  the  rectum,  and  not  unfre«piently  it  protm<(ei  fc\>ca 
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the  anus,  and  may  thus  resemble  a  simple  prolapse  of  the  bowel.  Such  a  con- 
dition is  easily  recognised  by  passing  the  finger  beside  the  protruded  gut  into 
the  rectum,  which  it  is  of  course  impossible  to  do  in  a  case  of  prolapse.  The 
nature  of  the  tumour,  when  it  lies  in  the  rectum,  may  be  recognised  by  feeling 
the  opening  in  the  apex  of  the  intussusceptum,  which  has  been  compared  to 
the  OS  uteri. 

The  Prognosis  in  acute  or  subacute  intussusception  is  very  bad,  especially 
in  children  under  one  year  of  age,  of  whom  not  two  per  cent,  recover  if  the 
case  be  left  to  nature.  The  great  majority  die  before  the  seventh  day  from 
shock  and  exhaustion.  In  older  patients,  recovery  may  take  place  by 
gangrene  and  subsequent  elimination  of  the  invaginated  bowel.  This  is  said 
to  occur  in  about  40  per  cent,  of  all  cases.  The  chance  of  its  occurrence 
steadily  increases  with  the  age  of  the  patient.  When  it  is  about  to  happen, 
the  discharges  from  the  bowel  become  offensive,  and  finally  the  gangrenous 
gut  is  passed  and  followed  by  a  motion.  Separation  of  the  gangi'enous  gut  is, 
however,  by  no  means  always  followed  by  recovery.  According  to  Treves,  40 
per  cent,  die  from  failure  of  the  adhesions  to  prevent  extravasation  of  faeces, 
from  ulceration  and  perforation  of  the  gut,  from  haemorrhage  or  pyaemia.  If 
elimination  does  not  take  place  death  is  inevitable,  unless  it  can  be  prevented 
by  surgical  interference. 

Chronic  Intestinal  Obstruction. — A  typical  case  of  chronic  obstruction 
is  characterised  by  the  gradual  development  and  the  want  of  intensity  in  the 
symptoms.  The  cause  of  this  condition  is  seated  almost  invariably  in  the 
great  intestine.  In  a  few  exceptional  instances  stricture  of  the  small  intestine 
has  given  rise  to  chronic  obstruction,  but  in  most  of  the  recorded  cases,  as 
already  stated,  the  sudden  blocking  of  the  narrowed  lumen  causes  an  attack 
sufficiently  sudden  in  its  commencement  and  rapid  in  its  course  to  justify  its 
inclusion  amongst  acute  obstructions. 

Symptoms. — In  chronic  intestinal  obstruction  there  is  usually  a  history 
of  gradually  increasing  constipation,  often  alternating  with  diarrhcea.  The 
motions  often  become  gradually  smaller,  and  are  not  uncommonly  streaked 
with  blood  and  mucus,  and  passed  with  much  straining.  At  last  the  con- 
stipation culminates  in  complete  obstruction,  neither  faeces  nor  flatus  passing. 
It  may  not  be  for  some  days  that  the  patient  recognises  that  his  bowels  are 
obstructed,  and  he  frequently  first  becomes  aware  of  it  by  the  failure  of 
purgatives  to  produce  a  motion,  and  by  some  sickness  with  distension  of  the 
abdomen  following  their  use.  After  a  week  or  more,  eructations,  retchings, 
and  even  vomiting  may  set  in.  The  abdomen  gradually  becomes  distended, 
and  the  flatus  passing  from  one  part  to  another  gives  rise  to  loud  rumbling 
and  gui-f^ling  noises,  with  some  griping  pain.  The  belly  usually  assumes  a 
barrel  shape,  the  flanks  being  distended  and  tympanitic.  If  the  abdominal 
walls  1)6  thin,  the  distended  coils  maybe  felt  and  often  seen  through  them, and 
peristalsis  may  l)e  very  evident.  Not  uncommonly  the  patient  will  say  that 
he  feels  the  flatus  moving  towards  a  certain  point  where  it  is  obstructed  in  its 
passage,  and  then  rolls  back  with  a  loud  rumble.  As  the  case  progresses  the 
vomiting  increases  in  fre(|uency,  and  at  last,  usually  after  two  or  three  weeks, 
it  may  Ixjcome  faeculent.  It  is  never,  however,  so  abundant  as  in  acute  ob- 
struction. The  tongue  is  foul  from  the  first,  and  towards  the  end  becomes 
brown  and  dry.  Loss  of  flesh  is  very  evident  from  the  beginning,  and  before 
death  the  emaciation  mav  be  extreme.     If  unrelieved  bv  treatment  death  takes 
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place  at  periods  varying  from  two  weeks  to  two  mootlis,  most  commonly  from 
exhaustion,  but  uccttsiooiilly  from  pcrforution  of  the  bowel  and  peritonitia* 
The  y^xxl  may  ^vq  way  immediately  above  the  oa*hided  point,  but  more 
commonly  perforation  ooc.ars  in  the  caecum,  even  when  the  obstroction  ia«i 
Bom«*  distance  from  that  part. 

Causes  and  Varieties  of  Chronic  Obstruction*—  Stricture  of  tlie 
Large  Intestine  is  by  far  the  most  frequent  rause  of  chronic  obstruction. 
Ill  the  rectum,  simple,  syphilitic,  and  cancerous  strictures  are  common,  and  will 
be  described  in  tlie  chapter  on  Diseases  of  the  Rectnm,  In  44  atricturea  aeat€«) 
below  the  ileo-c^cal  valve  and  above  the  rectum,  Treves  found  that  i^S  were 
cancerous,  VA  simple,  and  3  of  doubtful  natm-e*  Cancer  uccurs  with  about 
eqnal  freqnency  in  males  and  females,  but  simple  Htnctnres  in  this  country  an- 
more  common  in  females.  In  W  ca^es  collected  by  Cuupland,  Morria,  Faj^gi^ 
and  Treves,  the  sitnation  of  the  stricture  \sm  aa  follows  :  sigmoid  flexure^  W%  ; 
descending  colon,  1 1  ;  splenic  flexure,  7  ;  transverse  colon,  7  ;  hepatic 
flexure,  I!  ;  ascending  colon,  2  ;  and  ca^cnm,  \,  The  simple  stricture  of  the 
great  intestine  is  the  result  of  the  healing  of  s^jine  non-malignant  uJcer,  most 
commonly  dysenteric,  less  frcfpieutly  syphihtic.  The  malignant  Htricture  i* 
almost  invariably  a  columnar  carcinoma.  Colloid  is  said  also  to  be  OiX^asionally 
met  with  as  a  result  of  degeneration  of  a  columnar  carcinoma,  Glandalar 
cancer  probably  never  occurs  primarily  in  the  great  intestine*  Cancerous 
tumours  in  the  intej^tine  are  often  of  very  slow  growth.  They  tend  to  extend 
circularly  rtuind  the  gut,  and  thus  to  narrow  its  Imnen.  Secondary  growtbn 
are  frequently  absent  throughont.  When  t!iey  occur  they  affect  the  lymphatic 
glands,  and  less  frequently  the  liven  As  the  growth  advances  it  invadeft 
neigh bou ring  parts,  and  at  the  same  time  degenerates  and  ulcerates  in  tu 
centre,  'I'hus,  in  some  eases  oorarannicatiouH  have  been  established  bt^tween 
the  bladder  and  the  gut,  or  between  the  great  and  small  intestine.  Perforation 
is  ver>'  mre*  as  adhej*ions  form  before  the  growth  penetrates  the  wall  of  the 
gut.  In  all  cases  of  stricture,  whether  simple  or  malignant,  the  gut  is  dilated 
above  the  naiTowed  part,  and  its  muscular  coat  hypertrophied,  a  cooditiofi 
which  can  frequently  be  recognized  by  examination  of  the  abdomen,  tTloem- 
tion  of  the  mucous  membrane  immediately  above  the  stricture  is  rare^  bol 
in  the  caecum  it  is  very  common,  even  when  the  obstruction  is  seated  ill 
the  lower  part  of  the  colon.  The  formation  of  these  *'  stc^rcoral  ulcere''  is 
they  are  called,  is  apparently  the  result  of  the  irritation  and  pressure  of  tfae 
ace  u  m  u  1  at  cd  fancies. 

Simple  Tumours  growing  within  tlie  Bowel  very  rarely  ciitiso  ohMUfii 
tion.  Tubular  adenomata  and  |mpillomatt)  are  the  most  common  .%im{iie 
tumours  of  the  intestine,  but  if  we  exclude  those  grtming  in  the  rectum,  tbcj 
ate  extremely  rare,  Fihruniata,  springing  from  the  submucous  tiwue,  fibro* 
myomata,  liponiata  and  angiomata  have  also  been  described,  but  thej  m« 
merely  pathological  curiosities, 

Karrowing  of  the  Qnt  by  preBsnre  &om  witliotit  is  a  moi'e  frequeol 
cause  of  obstruction  of  the  great  intestine.  Under  this  [reading  may  be  in* 
eluded  pressure  from  inflammatory  produces,  as  in  pelvic  a^.llu litis  or  in  peri* 
typhlitic  or  perinephritic  aU^cess,  and  invjwiou  or  conipivssion  of  the  irut  br 
malignant  jin'owths  in  neifihbouring  [uirts,  as  by  n  e«nccr  of  the  tail  of  the 
pancrciLs,  sarcomata  in  the  iliac  fosKa,  kv. 

The  Special  Symptoms  of  N&rrowing  of  the  Great  X]it#stine  arr  tin: 
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same,  whether  the  cause  lies  withoot  or  within  the  jrut.  They  consist  in  gradu- 
ally incrctising  difticuUy  in  obtAiniijg  relief  from  the  bowels.  At  first  this  m 
overcome  by  purgati\  es*  The  periods  of  constipation  are  frequently  followed  by 
diarrhoea.  This  alternation  of  constipation  and  diarrha?a  always  suggests  the 
existence  of  Home  narrowing  of  the  great  intestine-  In  some  cases  the  motions 
become  gradually  smaller,  but  this  occurB  only  when  the  stricture  is  low  down. 
In  other  cases  the  bowels  act  with  great  frequency,  the  motions  being  small  in 
quantity  and  frequently  loose.  The  passage  of  blood  and  mucus  is  an  im* 
portant  sign  of  malignant  ulceration.  The  patient  at  the  same  time  suflTers 
from  dyspeptic  symptoms,  eructations,  loss  of  appetite,  and  foul  tongue.  The 
<:omplexion  becomes  muddy  and  unhealthy,  and  there  is  usually  more  or  less 
Joss  of  flesh.  The  abdomen  becomes  full,  and  the  distended  great  intestine 
may  often  he  recognized  without  difficulty.  After  these  symptoms  have 
existed  for  a  longer  or  shorter  time  complete  obstruction  sets  in  with  the  signs 
alre^idy  dH?<rrilK*<l. 

Mechauiflm  of  Obstruction  of  a  narrowed  Large  Intestine. — The 
lirml  «»bstruction  of  the  narrowed  gut  usually  iM5t:urs  as  the  result  of  the  im- 
paction of  a  hardene<l  mass  of  faeoes,  or  some  indigestible  material  in  the 
stricture.  In  otljer  castas  it  apparently  arises  from  kinking^  l)ending,  or  twist* 
ingofthe  distended  bowel  al>ove  the  stricture,  for  it  is  very  common,  after 
colotomy  has  been  performed  to  relieve  prolonj^ed  complete  obstruction,  for 
the  fa'ces  to  pass  freely  again  for  some  time  by  tlie  natural  passage. 

Prognoeis. --Chronic  ubstruction,  if  unrelieved,  is,  of  couiBe,  ultimately 
fatnU  either  from  exhaustion  or  from  peribration  of  the  gut,  most  commonly  in 
the  caecum.  It  often  happens,  however,  that  the  tirst  attack  passes  off  aft^T  one 
or  two  weeks'  C4>mplet€  obsiruittiou.  This  stiems  to  arise  from  gradual  soften- 
ing of  a  t'iccul  muss  nnpiirtt'd  in  the  stricture  owing  to  an  abundant  exudation 
from  the  irritated  mucous  membrane  above  the  narrowed  point.  When  the 
obstruction  gives  way  it  is  usually  followed  by  copious  diarrheas*  If  no 
relief  is  obtained,  the  (Juration  of  the  case  may  vtiry  from  thr^e  weeks  to  two 
months*  Much  will  depend  upon  the  treatment.  If  the  patitmt  is  properly  fed, 
and  not  poisoned  by  powerful  purgatives^  life  will  usually  be  prolonged  to  six 
weeks  or  more  without  operative  interference;. 

F»cal  Acenmulation. — Obstrnction  from  accumulation  of  hardened  faeces 
cKicurs  with  infinitely  rare  exceptions  in  the  great  intestiue  imly.  It  is  most 
common  in  women,  e8i>e<!ially  in  those  liable  to  hysteria.  It  ie  merely  an 
exaggeration  of  habitual  oonstipatton*  The  gut,  from  being  constantly  dis- 
tended, becomes  partially  paralysed  and  uuHbie  to  expel  its  contents,  relief 
licing  obtained  only  by  the  use  of  enemata  aufl  purgatives,  A  large  fsecal  mass 
ntHMimulating  under  these  cnnditions  ticooBies  gmdiialty  hanh^ned  by  ahHr»rp- 
tioD  of  \i^  more  tluid  coustituents^  and  by  preeriog  on  and  di^ending  the 
gut  leads  to  m«ire  complete  paralysis  of  the  part  in  which  it  is  lodged.  These 
msjises  are  most  commonly  met  with  tilling  the  ivctnm  vinA  sigmoid  flexure, 
btit  Uicy  are  not  unc<tmraon  in  the  cfecum,  and  may  be  arretted  at  imf  i>art 
of  the  colon.  The  Symptoms  are  le<)s  ^vere  than  in  i>tbcr  form^  rif  ol>- 
Ktrnetion.  Vomiting  may  not  rume  on  till  a  very  lat^.-  fK^ritxl,  and  is  rarely 
stercoraiieou!*.  The  dig**stion  and  ap|)etit»;  beiunne  impain*<l,  the  c<>mplexion 
becomes  yellow  or  earthy,  there  arc  unpleasant  emctntions,  a  foul  tongue^  and 
offeosive  breath.  Thei-e  is  B4>me  loss  of  UesL  The  ab<lomcn  liccomes  more  or 
loss  disteoded,  and  roils  of  small  intej^tine  in  active  peristaltic  movement  ore 
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sometimes  visible.  Under  au  ansesthetic,  if  the  mass  is  ktdgefl  in  the  colou^ 
it  can  be  felt  as  a  firm  tumour,  which,  on  pressure,  ean  bo  indented  with  \X\*^ 
finger  like  a  mass  of  puttj.  If  this  sign  is  present,  it  is  diagnoetic  af  fiecal 
accumulation,  but  it  does  not  prove  that  there  is  no  stricture  below  iU  Vt\ 
the  accumuUition  fills  the  ret^tum,  it  is  recognized  bv  digital  exam i nation. 

Kesnlti* — FiccaJ  accumulation  is  very  rarely  fatal.  When  it  does  canse  death 
it  is  most  commonly  frum  ulccrati<*n  of  the  mucous  memhrane,  appancntU 
froui  the  pressure  and  iiTitation  of  the  faecal  mass,  followed  by  peribrution  and 
[ieritouitis.  The  duration  of  obstruction  from  fspcal  aGriunulatioa  is  often 
extraordinary,  authentic  t-a-ses  bein*(  recorded  in  which  patients  have  recovered 
after  having  passed  no  miction  for  more  than  three  mouths.  Knirndtthjt  hai^ 
in  very  rare  cases  been  known  to  cauec  obstruction  resembling:  that  by  twoA 
accumulations. 

Chronic  ImtassuBception. — About  \n  per  cent,  of  all  oisesof  intussuscep- 
tion run  a  chronic  course,  tine  to  the  slif^ht  degree  of  the  stran^^ulation,  and 
the  imperfect  €>cclusion  of  the  lumen  of  the  bowel.  ('hrt»uie  intussusice|>t»ou 
occurs  far  more  fVequentty  iu  adults  than  in  ehildi'ciL  In  W  per  t*ent,  the 
i n vat; i nation  occurs  at  the  ilco-ca^cal  valve*  In  *4ouu^  cases  it  is  associakd 
with  the  presence  of  a  tumour  of  the  boweh  The  Symphmn  of  chronic 
intugsusception  are  often  very  anonjalous.  The  invasion  is  not  nsually  very 
sudden,  and  as  the  lumen  of  the  bowel  is  not  amipletely  occluded,  nor  the 
6tr4ino;Qlation  sufficient  tt»  cause  gbock  or  gangreue  of  the  gut,  the  other  f»ijfnm 
of  iuiusHOsception  may  be  more  or  less  wanting.  The  constipation  is  not 
complete;  there  may  even  be  diarrhoea,  or  alternate  constipation  anddiarrfocBL 
Vomiting  is  slight  and  intermittent,  and  the  pain  paroxysmal  and  c3olickr. 
Tenesmus  is  absent  in  most  cases  ;  in  about  half  then?  is  no  bkMid  or  muciiA  | 
in  the  stools.  Theiv  is  usually  little  distension  of  the  abdomen  ;  l>nt  if  thi* 
case  last  long  enough  somu  hypertrophy  of  the  nniscular  ccat  of  the  bowel  j 
above  the  obstraction  may  take  place  and  tlie  coils  may  then  be  dittliietiy 
visible  through  the  thin  aiidominal  wall.  In  about  half  the  reconied  cai 
the  characteristic  tumour  has  been  recognized.  Tlie  general  health  mffns% 
considerably,  the  appetite  is  bad,  and  the  patient  gradually  \om»  flesh  and 
atrengtlh  The  duration  of  chronic  intussusception  it*  usually  at  least  two  or 
three  mouths,  and  Treves  mentions  one  oase  in  which  it  extended  to  ime  year* 
The  patient  may  die  merely  from  exhaustion,  or  complet4j  obstructton  may  aei 
iu  and  prove  fatal.  In  some  cases  perforation  of  the  gut  aliove  the  obstruciioii 
has  been  ihv  immediate  cause  of  deatlu  Recovery  by  Beparatioa  of  Ibe 
intus^usceptuni  is  infinitely  rare. 

Belative  Treqiiency  of  the  Varioua  FormB  of  Intestinal  Obstra^- 
tioa,-  linant  Iihh  published  the  following  statistics  imi  this  puinu  derived  fron 
the  records  of  Kny*^  Ibjspital,  and  collected  chieliy  by  the  lat^  Hilt^D  ^'fSS^ 
The  obstructions  cansc^l  by  iliseast*  of  the  i*ectum  and  by  chi-onic  periloiiiEia 
are  included.  The  total  number  u{  cases  was  \:*i.  nf  these  ,H:{  w»ii  ac«lle« 
7(i  chronic,  and  15  were  due  to  iutussnsception.  Of  the  .iii  acute  laam,  1  waa 
due  to  internal  hernia,  7  to  volvulus^  and  t:*  to  strangulation  by  tmticU.  Of 
the  ItU  bands,  14  were  old  adhesions,  6  were  connected  with  divert Icola  fmm 
tlie  ileum,  2  with  the  vermiforuj  appendix,  2  with  the  neck  of  a  hrmial  lac* 
and  I  with  the  |icdiclc  of  an  uvarian  tumour.  Of  tlie  7(»  cases  i»f  dirook^ 
obstruction,  ii  resulted  from  f«?cal  impaction,  3  fhun  presiiure  of  iuJU0Qn>  47| 
from  stricturt%  and  :;:**  from  matting  to^'Cthet  of  the  tnU*»tinal  ciiib  frotnl 
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chronic  peritonitis  or  cancer.  Of  the  47  strictures,  2  were  in  the  small  gut 
and  45  in  the  large.  To  these  45  may  be  added  51)  collected  by  Morris  and 
Conpland.  Of  these  104  strictures  of  the  great  intestine,  78  were  in  the 
rectum  and  sigmoid  flexure,  W)  in  the  transverse  colon,  and  7  in  the  caecum. 

Diagnosis. — The  diagnosis  of  the  cause  of  obstruction  is  of  the  greatest 
importance,  for  in  certain  forms  there  is  no  possibility  of  recovery  except  by 
surgical  interference,  and  this  must  be  adapted  to  the  nature  of  the  case. 

In  the  first  place,  it  is  necessary,  if  possible,  to  exclude  certain  conditions^ 
which,  though  not  generally  included  under  the  name  of  intestinal  obstruction^ 
give  rise  to  symptoms  of  a  similar  nature.  The  most  important  of  these  are 
simple  intestinal  colic,  typhlitis,  perforation  of  the  vermiform  appendix,  and 
acute  general  peritonitis,  which  simulate  acute  obstruction  ;  and  lead  colic,  and 
chronic  peritonitis  which  may  resemble  the  chronic  forms. 

In  simple  intestinal  colic  vomiting  is  not  a  prominent  symptom,  and  is  never 
stercoraceous.  Constipation  is  rarely  complete,  flatus,  if  not  faeces,  passings 
aud  there  is  no  collapse.  The  symptoms  of  perforation  of  the  venniform 
appendix  will  be  given  in  the  next  Chapter. 

Acuta  General  Feritonitiji  is  chamcterized  by  the  marked  tenderness  of 
the  abdomen,  with  rigidity  of  its  walls.  The  vomiting  is  not  so  profuse,  rarely 
stercoraceous,  and  occurs  without  straining  or  retching.  The  ejecta  are 
usually  dark-coloured.  The  constipation  in  peritonitis  is  very  frequently  in- 
complete, flatus,  if  not  faeces,  passing.  In  intestinal  obstruction  the  tempera- 
tare  is  usually  subnormal ;  in  peritonitis  it  is  commonly  elevated.  The  diagnosis 
is,  however,  confused  by  the  fact  that  general  peritonitis  may  occur  as  a 
complication  of  some  forms  of  acute  obstruction. 

Lead  Colic  in  usually  easily  recognized  by  the  history  of  the  case,  the 
retraction  of  the  belly,  the  absence  of  vomiting,  and  the  blue  line  on  the 
gums.  The  following  case  shows,  however,  that  the  symptoms  may  be  very 
misleading.  A  man,  aged  thirty-eight,  was  admitted  to  the  hospital  for 
supposed  intestinal  obstruction.  For  six  months  he  had  suffered  from  in- 
creasing constipation  and  straining  at  stool.  A  fortnight  before  admission  he 
first  experienced  sevei-e  pain  in  the  lower  part  of  the  abdomen,  extending  to 
the  right  testicle.  The  abdomen  was  uniformly  tender,  but  not  distended. 
There  was  frequent  bilious  vomiting.  The  tongue  was  moist ;  temperature 
lOO'iI^  :  urine  normal.  The  paroxysmal  and  colicky  character  of  the  pain  led 
to  an  examination  of  the  gums  and  the  detection  of  a  slight  blue  line.  The 
pain  subsided  entirely  after  a  hypodermic  injection  of  morphine,  and  the 
bowels  acted  spontaneously  on  the  third  day. 

Chronic  Feritonitiji  is  sometimes  included  as  one  of  the  causes  of  in- 
testinal obstruction,  and  it  no  doubt  does  occasionally  prove  fatal  in  this  way. 
When  this  happens  the  obstruction  is  due  to  matting  together  of  the  coils  of 
intestine,  or  possibly  to  the  formation  of  bands,  and  is  rather  an  accident  in 
the  disease  than  an  essential  part  of  it.  Chronic  peritonitis  is  most  commonly 
tul)erc'ulou8,  but  it  also  arises  in  connexion  with  malignant  growths,  and  some- 
times without  evident  cause.  In  the  tuberculous  form  there  may  be  ascites  ; 
more  commonly  there  is  some  fulness,  with  irregular  hardness,  or  a  doughy 
feel  in  the  abdomen.  There  is  slight  elevation  of  temperature  in  most  cases. 
Vomiting  is  often  altoj^'etlier  absent,  and  is  never  stercoraceous.  Diarrha*a  is 
more  common  than  obstruction,  but  cases  do  occur  in  which  constipation  is 
the  most  prominent  symptom.     I  saw  a  case  some  years  ago  which  terminated 
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fatally  after  more  thnn  six  weeks'  obstruction.  The  diao^nosis  is  made  by  the 
peculiar  feel  of  the  abdomei),  the  presence  of  a  Hmall  quantity  of  fluid,  the 
gradual  development  of  the  disease,  and  possibly  by  the  evidence  of  tubercle 
elsewhere.  In  simple  aud  mab|^nant  chronic  peritonitis,  ascitea  is  a  marked 
symptom,  and  the  comlifcion  is  hardly  likely  to  be  rontVmnded  with  intestinal 
obstruction,  I  have  known  of  a  case,  however,  in  which  obstructiun  was  caused 
by  a  band  formed  in  connexion  with  a  mali tenant  growth  in  the  peritoneum* 
The  abdomen  wtxs  opened  and  the  bowel  relieved  from  the  band,  a  large 
quantity  of  ascitic  fluid  being  let  out  at  the  same  time.  The  patient  survived 
about  six  weeks. 

Other  conditions  may  sometimes  he  mistaken  for  intestind  obstruction. 
Thus,  a  case  was  sent  into  Unii^ersity  College  Hospital  as  intestinal  obstruction 
which  turned  out  to  be  stricture  of  the  pylorus,  the  constipation  being  merely 
due  to  the  fact  that  no  food  was  passing  into  the  intestine.  In  another  case, 
ni-asmic  vomiting  was  attributed  to  the  effects  of  the  pressure  of  a  large  renal 
tumour  on  tlie  ascending  colon.  Such  cases  as  these  are  usually  easily  dijt* 
tinguished  by  careful  examination. 

In  any  case  of  supposed  intestinal  obstruction  occun-ing  in  a  female  the 
pelvic  organs  f^hould  l>e  carefully  examined,  for  there  are  various  conditions, 
such  as  twisting  uf  the  pedicle  of  an  ovarian  cyst  and  ruptured  pyosalpinx, 
which  may  cause  very  similar  symptoms. 

In  all  cases  of  acute  obstruction  all  the  apertures  at  which  a  hernia  could 
protrude  must  be  carefully  examined  as  the  first  and  most  essential  step  in  the 
diagnoeis. 

All  the  above  conditions  being  excluded,  and  the  cage  l>eing  recognised  us  , 
one  of  genuine  intestinal  obstruction,  the  next  question  is  to  deteinitne 
whether  it  is  to  be  classed  as  acute  or  chronic.  There  is  no  diflicnlty  in  r^cog- 
uizing  a  typical  case  of  cither  kind  by  attention  to  tlie  Bympti>ms  alrendy 
described  (p.  8'J4,  and  p.  iStl7).  Internal  strangulation  of  all  kinds,  voh'tilns, 
and  acute  intussusception  are  typic^tUy  acute  ;  stricture  of  the  great  tnteiitini% 
ftecal  accumulation,  and  chronic  intussusception  are  typically  chronic  :  ob- 
struction from  a  foreign  body  in  the  small  intestine,  stricture  of  the  small 
intestine,  and  some  cases  of  intussusception,  although  usually  presenting 
symptoms  which  would  bring  them  into  the  argute  class,  may  verge  upon  the 
chronic.     In  some  rtises  of  chronic  obstruction  of  the  gi'eatintc-  iiie 

sympt^ims  may  suddenly  develop  from  a  twist  of  the  gut  above  the  -  >»». 

The  differential  diagnosis  of  tht-  various  forms  of  internal  straugnlaiion  and 
twist  involving  the  small  intestine  is  practically  impossible,  and  these  mmj  be 
classed  together.  Impaction  of  foreign  bodies,  including  galUstoncA,  rolriiliis 
of  the  sigmoid  flexure,  sudden  ricclusion  of  a  stricture  of  the  small  intestluiv 
and  acute  intussusception  in  a  large  proportion  of  cases,  present  sufliHeotljr 
definite  symptoms  to  make  an  accurate  diagnosis  possible.  Among  the  chronic 
obstrutttions,  stricture,  faK^al  accumulations,  and  chronic  tntussuj^.eptioQ  may 
usually  be  distinguished  fiom  each  other,  but  it  is  often  impossible  to  delidr* 
mine  the  exa<^t  neat  of  tlie  obstruction  and  its  nature  in  cases  *  ^  irr. 

These  facts  l»eing  l)orne  in  mind,  it  is  best  to  WTite  <h>wn  on  a  sht  .|rr 

all  the  couditiuus  above  mentioned,  and  then  to  examine  the  pntient  mcthodt- 
cally  in  the  manner  about  to  )m  described,  noting  every  symptom  under  the 
disease  to  which  it  apparently  points.  In  this  way  a  diagnosis  will  prubalrfy 
l)Q  made,  if  it  be  poFsible, 
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The  points  which  will  engage  the  Surgeon's  attention  are  : — 1.  The  previous 
history.  2.  The  mode  of  invasion.  3.  The  general  condition.  4.  The 
character  of  the  pain.  5.  The  character  of  the  vomiting.  0.  The  duration 
and  degree  of  constipation.  7.  The  physical  examination  of  the  belly.  8. 
Examination  of  the  rectum.    9.  The  character  and  quantity  of  the  urine. 

1.  The  Previoiui  History  of  ten  throws  much  light  upon  the  nature  of  the 
disease.  In  cases  of  internal  strangulation^  and  in  ititussusception,  the  patient 
has  usually  enjoyed  good  health  up  to  the  time  of  the  obstruction,  although  in 
some  cases  there  is  a  history  of  a  previous  attack  of  the  same  kind.  If  the 
other  symptoms  seem  to  point  to  strangulation  by  a  band,  diseases  likely  to 
cause  local  adhesions  in  the  peritoneum,  such  as  typhoid  fever,  typhlitis,  or 
ovaritis  in  the  female,  may  be  inquired  for.  In  Volndus  of  the  Sigmoid 
Flexure  there  is  a  history  of  habitual  constipation.  In  cases  of  obstruction  of 
tJie  small  intestine  from  impacUon  of  a  gaU-sUmey  there  will  be  a  history  of  pro- 
longed pain  and  discomfort  in  the  region  of  the  gall-bladder  during  the  time 
that  the  stone  was  making  its  way  by  ulceration  into  the  intestine.  In 
stricture  of  the  small  intestine  suddenly  occluded  there  ]&  a  long  history  of 
digestive  troubles,  attacks  of  colic,  especially  after  food,  and  often  of  previous 
attacks  of  obstruction  which  have  passed  off.  In  chronic  obstruction  arising 
from  gradiuil  closure  of  a  stricture  there  is  a  history  of  gradually  increasing 
difficulty  in  obtaining  relief  from  the  bowels,  with  uneasiness  and  dyspepsia. 
Most  commonly  there  have  been  periods  of  prolonged  constipation  followed 
by  diarrhoea.  These  alternating  periods  of  constipation  and  diarrhoea  are  very 
characteristic,  and  should  always  raise  a  suspicion  of  stncture,  most  probably 
in  the  great  intestine.  In  Fcrcal  accumulation  there  has  been  chronic  consti- 
pation of  long  duration. 

2.  Mode  of  Invasion. — In  Internal  strangulation  the  attack  commences 
with  severe  pain,  coming  on  so  suddenly  that  the  patient  can  state  within  an 
hour  or  less  the  exact  time  at  which  it  seized  him.    In  Volrulus  of  the  sigmoid 

flexure  the  invasion  is  usually  sudden,  but  commonly  less  so  than  in  internal 
strangulation.  In  Impacted  gall-stone  the  attack  begins  with  uneasiness^ 
increasing  steadily  in  a  few  hours  to  actual  pain.  In  Obstruction  of  a  stricture 
of  the  small  intestine  the  invasion  is  much  like  that  of  impacted  gall-stone.  In 
Acute  intussusception  the  attack  is  usually  very  sudden.  In  all  the  Chronic 
obstnwfimis  except  intussusception  the  symptoms  develop  gradually. 

8.  The  General  Condition  of  the  Patient. — In  Internal  strangulation^ 
Volrulus,  and  Acute  intussusception,  there  is  usually  early  collapse,  with  a  small, 
quick  pulse,  and  a  subnormal  temperature.  Thirst  is  often  a  prominent 
symptom.  In  Impacted  gall-stone  and  Occluded  stricture  of  the  snuzll  gut^ 
collapse  is  not  marked.  \\\  the  Chronic  obstructions  there  is  no  shock  or 
collapse,  and  exhaustion  comes  on  gradually.  The  tongue  is  foul  in  all 
forms. 

4.  The  Character  of  the  Fain. — In  Internal  strangulation  it  is  most 
intense,  often  amounting  to  agony.  It  is  usually  referred  to  the  umbilical 
region.  In  Volvulus  of  the  sigmoid  flexure  it  is  less  intense  and  paroxysmal. 
Later  on  acute  tenderness  is  present  from  peritonitis.  In  Impacted  gall-stone 
the  pain  is  not  usually  severe,  sometimes  little  more  than  uneasiness.  In  Acute 
intussuscepiiou  the  pain  is  severe  and  paroxysmal,  often  causing  periodical 
screaming  in  children.  In  Chronic  obstruction  from  Stricture  of  the  great 
intestine  or  fcecal  accumulation  there  is  diffused  uneasiness,  and  after  a  time 
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paroxysms  of   p^riping    pain    occur      In    f'hrotiir    intifs^^nsrvpHnn   thon'   i* 
paroxysmal  jrripin*^  pnin, 

.*»*  Th«*  Cliaracter  of  tlie  Vomitiag,— ^lii  Inirnitu  ^iitnttfU!nif„fi  nv: 
vomitinir  sets  in  at  once,  is  very  frtMjiU'rU  and  profuse,  and  very  soon  becomes 
stercoraeeons.  In  Volvnhw  of  ihv  ifrtal  intt'ntinr  it  sets  in  later,  \^  sehlnm 
profuse,  Hni]  most  frequently  do^«  not  become  stercoraceons.  In  ImjiftfM 
tjaV-$Umr  and  Orchtdni  sfrirhtre^  it  appears  early  and  g:nidually  increases  in 
frequency,  but  may  not  become  stercoraceous  for  many  days.  In  Arutt* 
intuBftmcf'pHon  vomiting  i§  often  not  a  very  prominent  symptom,  and  do<»  not 
become  frecnlenL  for  some  days.  In  all  Chnvtir  obf^hi/rfions  vomitin*];^  is  Urns 
delayed,  modemte  in  amount,  and  does  not  liecome  faeculent  until  after  two  or 
three  weeks.  It  is  usually  kept  in  cheek  without  difficulty  by  proper  trent- 
ment  and  feeding. 

FiecnJent  vomiting,  though  one  of  th<.*  m<»9t  chanK^terif^ic  symptoms  of 
mechanical  obstruction  of  the  intestines,  is  t¥x*asion:illy  present  when 
apparently  no  such  condition  exists,  disappearing  after  a  time  under  the  in- 
fiiience  of  opium,  and,  as  above  stated,  in  some  varieties  of  actual  obstmctiow 
it  is  altoirether  \vantiTlL^ 

0.  The  Buration  and  Degree  of  Constipation,  — In  Inhrnal  ftrmuftdii- 
Hon  and  Imjmricd  finll-.^hiU'  the  constipation  is  com  pile te,  neither  fajces  nor 
flatus  passing::,  nor,  except  in  a  few  cases  of  volvula^,  is  there  any  sense  of  a 
desire  to  jro  to  stoo!.  In  Actih  intussmc/'ption  there  is  markeil  tenesnins,  tiid 
blood  and  mucus,  sometimes  mixed  with  some  f^iml  matter,  are  discharged. 
In  these  cases  the  constipatitm  is  sudden  in  persons  pn^vionsly  rejpilar  in  their 
bowels,  and  there  is  a  sense  of  its  dependence  on  a  fixed  cause*  In  lV>/ri//M 
0/  ihr  st]/mottl  fifxttt  fi,  the  complete  arrest  of  Hutus  and  ftet  eg  comes  on  suddenly. 
hut  there  has  been  a  previous  history  of  chronic  consti[»ation.  In  fVtrmtf 
obxtrifiiion  from  atnrfwe  the  t*onstipation  is  complete,  but  is  |>;rfidaAlly 
developed  as  an  aj^gravatfon  of  previous  p;irtia!  obstruction,  rnlcfls  the 
strictun*  be  in  the  rcctuui  there  is  rarely  any  tencHnms.  In  F<rml  wtpatihn 
the  constipation  is  not  always  cumplete,  flatus  occii^ionally  passint:.  There  is 
nsnally  a  sense  of  a  desire  to  defecrate.  In  Vhronk  mtusMtnr^ptmn  c^mstipHtioii 
is  the  exception  ;  there  may  be  tenesmus  with  tbo  jjasaage  of  blood  an*!  macas^ 
but  this  is  by  m*  means  constant,  as  in  the  acut-e  form. 

7,  The  Physical  Examination  of  the  Belly.— (a*)  Inspection.— The 
chief  jioints  to  be  observed  arc,  the  distension  <>r  the  abdomen,  the  form  it  hM 
assumed,  the  upp«?uranee  of  cuilti  (>f  distended  i^ut,  and  jKjristaltic  movetoenta. 

Distension  of  the  AMomen. — In  Internnt  ^tmnffulatmi  itnirclj  dePelo|)i 
befoi^e  the  third  or  fourth  day,  and  is  seldom  extreme,  In  VolrulUM  ef  tJ^ 
ijreai  mUf^tine  it  appears  from  the  coinmcnecment,  and  forms  one  of  lb«»  moit 
marked  features  of  the  case,  h  may  be  so  t^T^at  aa  to  interfere  with  rpsptrs* 
tion  and  in  this  way  canst*  death.  In  hnpavUil  f/4ill'ii(4>rti*  distension  is  aligfil 
or  wanting,  and  the  same  is  tlie  ciiee  in  Anite  intvxffUACi^pfion.  ^^ 

In  (Itt'otik  ohsfnif  turn  from  Mlriciurfi  it  gnidimlly  increases,  and  aflpr  <MI^^| 
two  weeks  may  K^come  exceMsive.  causint^  much  distress.  In  Chrtmir  S^ 
Imnmcption  it  is  ahfsent,  unless  the  obstruction  is  complete. 

Tlie  Form  of  the  Abdomen. — When  the  otistruction  is  in  the  «mall  ititei- 
tine  anil  acute,  the  distension  is  usually*  in  the  early  stages,  moet  malted  is 
the  epit^astrie,  umbilical,  and  hypogastric  regions,  the  flanks  being  le«  dli- 
tended.     In  obstructions  low  down  in  the  great  gat  the  distended  00km  on 
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each  side  tills  out  the  flanks,  giving  the  abdomen  a  barrel-shape.  In  some 
cases  of  strangulation  by  a  band  or  internal  hernia,  the  abdomen  may  be 
irregularly  distended,  one  side  or  region  being  more  prominent  than  the  rest 
Too  much  importance  must  not  be  attached,  however,  to  the  form  of  the 
abdomen,  as  it  is  often  djBceptive,  and  especially  when  the  distension  is  great. 
1  n  women  who  have  borne  children  there  is  always  great  prominence  in  the 
umbilical  and  hypogastric  regions,  whatever  the  cause  of  the  distension 
may  be. 

Coils  of  Intestine  visible  through  the  abdominal  walls  may  be 
observed,  when  the  patient  is  thin,  in  all  forms  of  obstruction  if  there  is  much 
distension.  In  Internal  ^strangulation  this  symptom  occurs  late  if  at  all.  In 
Vohuilus  of  the  sitjmM  flprure  the  enormous  size  of  the  distended  gut  does  not 
suggest  a  coil  of  intestine.  In  Impacted  gall-stone  and  Acute  intussusception, 
no  coils  are  visible  as  a  rule.  In  Stricture  of  the  small  intestine,  as  the  gut  is 
already  dilated  and  hypertrophied,  the  coils  i*eadily  become  visible  should 
obstruction  occur.  It  is  in  Chronic  obstruction  from  stricture  of  the  great 
intestine,  and  in  chronic  intussusception,  that  the  distended  coils  of  small 
intestine  are  usually  most  distinctly  visible. 

Peristalsis  of  visible  coils  is  most  marked  in  Chronic  obstructions  in  the 
great  intestine.  It  may  be  taken  as  evidence  that  the  gut  is  not  paralysed* by 
acute  peritonitis  ;  but  beyond  this  it  is  of  no  great  value. 

(b.)  Percussion. — By  percussion  we  try  to-  ascertain  the  condition  of  the 
colon.  In  the  normal  condition  the  different  notes  given  by  the  stomach, 
colon,  and  small  intestine,  usually  enable  us  to  determine  their  positions,  but  in 
the  distended  abdomen  the  evidence  thus  obtained  is  often  fallacious.  The 
stomach  is  always  concealed  by  the  distended  intestines.  If  the  small  intes- 
tines aie  much  distended  their  note  becomes  indistinguishable  from  that  of  the 
colon.  Extreme  superficial  tympanitic  resonance,  uniform  in  note  and  con- 
cealing the  liver  dulness,  with  a  very  pointed  abdomen,  indicates  free  gas  in 
the  perit<meal  cavity  either  from  actual  or  impending  perforation.  Hyper- 
resonance  in  each  flank  is  usually  a  sign  of  a  distended  colon.  Dulness  in  the 
flanks,  disappearing  on  turning  the  patient  on  one  side,  is  usually  evidence  of 
fluid,  and  may  indicate  that  peritonitis  is  commencing.  In  a  case  in  University 
College  Hospital  a  few  years  ago,  this  sign  was,  however,  found  to  be  dependent 
<m  a  loaded  colon  with  a  long  meso-colon,  which  moved  out  of  the  flank  when 
the  patient  was  turned  to  the  opposite  side. 

(c.)  Kanipnlation.— By  manipulation  we  estimate  the  degree  of  tension 
and  the  presence  or  absence  of  tenderness  or  tumour.  In  Internal  strangu- 
latum  it  is  very  rarely  that  localized  swelling  or  tenderness  can  be  recognised. 
In  Volvulus  of  I  he  si^jmoid  flexure  tenderness  from  peritonitis  is  an  early 
symptom.  In  finpacted  (lall-stone  an  ill-defined  hardness  may  occasionally 
be  recoj^nised,  probably  below  and  to  the  right  of  the  umbilicus.  In 
Intussmnption^  whether  acute  or  chronic,  the  characteristic  sausage-like 
tumour  is  usually  to  be  found.  In  Chronic  obstruction  from  stricture  of  iJis 
fjreal  inhsiine  a  tumour  may  be  felt  in  exceptional  cases,  but  much  more 
commonly  the  results  of  manipulation  are  purely  negative.  In  Focal 
Accumulation  the  mass  can  be  felt  and  its  putty-like  consistence  recognised. 
In  all  cases  iis  soon  as  the  distension  becomes  excessive,  manipulation  is 
useless.  It  may  in  the  earlier  stages  be  much  facilitated  by  relaxing  the 
abdominal  walls  by  means  of  an  ansetthetic. 
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8.  Examination  of  tlie  Bectum  should  never  be  omitted  ;  bj  it  we 
tain  the  presenoe  of  strictures  within  reach  of  the  fin^^r,  or  tumours  pressing 
mv  the  rectum,  and  of  faecal  accumukttong.  In  iutussuftception,  we  m»v  feel 
the  end  of  the  inva^iiated  intestine.  Those  whose  hands  ure  snmll  enough  to 
pass  into  the  rectum— an  uncommon  condition  in  men^might  possibly  defect 
H  malitrtuiut  stricture  in  the  si^^moid  flexure. 

If  the  stricture  be  seated  at  the  upper  part  of  the  re<-tnm.  It  mar  tM> 
recognised  in  some  cases  by  a  careful  examination  of  the  bowel  with  bougicfl^ 
but  this  mode  of  examination  is  rai^elj  of  any  value. 

Another  uK^thod  of  exaniinatkm  often  employed  is  the  administration  of  the 
largest  jKJssible  enrma,  with  the  view  of  ascertaining  whether  the  o^jstructioa 
is  low  down  in  the  great  <]fut.  This  i%  very  fallacious,  as  the  abdominal  di^ 
t^Qsion  is  often  so  great  that  even  when  the  whole  colon  is  free,  the  patient 
cannot  l)ear  the  injection  of  more  than  a  few  ounces  of  fluid, 

Treves  states  that  by  careful  auscultation  of  the  alxlomen  during  the  ad* 
ministration  of  ar»  enema  it  is  sometimes  possible  to  find  the  piiiut  of 
obstruction.  If  the  colon  is  free,  the  fluid  may  be  heanl  most  clciirly  as  it 
enters  the  ca?cimh 

*^.  The  Qnantitj  of  Urine. — It  is  fre<|uently  stafci^  that  in  obstruction  high 
up  the  f|uautity  of  urine  secreted  is  dimiuished,  owing  to  the  lee^-  nt 

of  intestinal  surface  capable  of  alwjrbing  liquids.     That  scanty  nr  ru- 

monly  met  with  in  these  cases  is  undoubted,  but  this  is  probably  due  to  the  fhot 
that  the  patient  vomits  all  the  liquid  he  takes. 

By  attention  to  the  foregoing  points,  there  may  be  no  great  difficulty  in 
I  coming  to  a  correct  opinion  as  to  whether  the  obstruction  is  in  the  lanre  or 
small  intestine.  It  may  also  be  borne  in  mind  that  with  the  exception  of 
twists  of  the  colon  and  acute  intuasnsoeption,  all  acute  obstructions  are  sealed 
in  the  small  intestine,  while  the  great  majority  of  chronic  an>  in  the  lar^^t. 
Yet  cases  do  occur  in  which,  though  the  oljetruction  be  seated  in  the  lar|^ 
intestine,  and  due  to  chronic  stricture,  the  symptoms  are  at^ute  probahly 
from  twist  or  kinking  above  the  narrowed  jiart,  and  thus  errors  of 
diagnosis  will  occur  in  spite  of  every  precaution  the  Surgeon  may  take  to 
avoid  them. 

Treatment  or  Af  i  te  Obhtruction.— -Although  it  is  a  comparatirdy  easy 
mutter  to  indicate  the  treatment  which  should  be  adopted  for  tht*  relief  nf  the 
difTerent  varieties  t»f  acute  intestinal  obstruction  describwl  above*  it  i* 
pmetically  impossible  to  lay  down  any  very  deliuite  rules  for  tfie  treatment  of 
a  case  in  which  the  sudden  onset  of  abdominal  symptoms  is  soggiastiv^  of 
mechanical  obstruction,  but  in  which  the  character  of  the  symptoma  doa  not 
allow  of  a  certain  diagnosis.  There  can  be  no  doubt  that  in  many  in^taiKsei^  if 
the  exact  condition  could  be  accurately  determined,  the  right  treatment  woiiM 
[  eonsist  in  resorting  at  once  to  abdominal  section  and  relieving  the  obfttrtiettoii, 
and  that  medical  treatment  would  be  of  a^  little  use  as  in  the  treatment  of  an 
ordinary  case  of  strangulated  hernia.  The  differential  dia^nofiis  of  tlir 
various  forms  of  intestinal  obstruction  is  attende<l  with  u\  ^      -    *  -  ,  , j 

thesimilarity  of  the  symptoms  caused  by  other  conditions  I ^  jL 

the  greatest  care  is  necessary  in  d'X^idiug  between  tf^tmcnt  by  medical  mtana 
and  treatment  by  operation. 

If  a  case  has  been  seen  immediately  after  the  onset  of  the  qnn(itoms,  and  if 
on  examination  no  cause  of  intestinal  obstmctiou  can  he  detected,  tbi«  pitieiil 
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must  be  closely  watched  and  the  effects  of  simple  medical  treatment  noted. 
He  should  at  once  be  confined  to  the  recumbent  position  and  the  administration 
of  food  by  the  mouth  stopped.  Under  no  circumstances  should  purgatives  of 
any  kind  be  given,  for  if  any  cause  of  mechanical  obstniction  exists  they  can 
have  no  influence  over  it,  and  their  only  effect  will  be  to  increase  the  pain  and 
vomiting  and  exhaust  the  patient.  The  only  drug  which  is  likely  to  be  of 
any  service  is  opium.  This  should  be  given  in  such  quantity  as  to  relieve  the 
pain.  If  there  is  no  vomiting  a  grain  of  solid  opium  may  be  administered 
by  the  mouth,  but  if,  as  so  often  happens,  the  patient  has  vomited  almost 
immediately  after  the  onset  of  the  pain,  morphia  should  be  given  hypodermi- 
cally.  Thirst  may  be  relieved  by  sucking  ice  in  very  small  quantity,  or  by 
sips  of  hot  water. 

Upon  the  course  of  the  symptoms  during  the  few  hours  after  this  treatment 
has  been  adopted  the  Surgeon  will  decide  whether  or  not  he  has  to  deal  with  a 
case  of  true  intestinal  obstruction.  He  must  avoid  the  serious  mistake  of 
regarding  the  case  favourably  because  the  urgent  symptoms  are  relieved  by 
absolute  rest,  the  avoidance  of  food,  and  the  administration  of  opium.  In 
too  many  cases  operative  interference  has  been  postponed  until  it  has  been 
undertaken  as  a  last  resource,  and  many  valuable  days  have  been  allowed  to 
slip  away  whilst  the  serious  nature  of  the  case  has  been  masked  by  repeated 
doses  of  opium. 

It  is  undoubtedly  true  that  apparently  desperate  cases  occasionally  recover 
ander  the  treatment  by  opium,  but  this  should  not  induce  the  Surgeon  to  delay 
operation  if  the  symptoms  are  such  as  to  justify  the  diagnosis  of  internal 
strangulation  or  some  other  form  of  mechanical  obstruction.  The  chances  of 
success  are  as  much  influenced  by  delay  in  such  cases  as  if  the  strangulation 
existed  in  an  external  hernia  (p.  840),  and,  indeed,  more  so,  for  in  all  cases 
a  varying  degree  of  peritonitis  sooner  or  later  occurs,  whilst  the  increasing 
distension  of  the  intestines  adds  to  the  difficulty  and  therefore  to  the  danger 
of-  the  operation. 

It  remains  to  be  considered  whether  any  methods  of  treatment,  other  than 
operation,  hold  out  sufficient  hope  of  affording  relief  in  acute  intestinal 
obstruction  to  justify  the  Surgeon  in  delaying  operation  in  order  that  he 
may  employ  them.  With  regard  to  enemata  it  may  be  stated  that  in  all 
acute  obstructions,  except  intussusception,  they  appear  to  be  perfectly  useless 
and  to  aggravate  the  patient*s  sufferings.  In  the  same  way  the  application  of 
ice  to  the  abdomen  and  the  employment  of  eletiriciiy  can  hardly  be  productive 
of  anything  but  harm.  It  seems  scarcely  reasonable  to  endeavour  to  relieve  the 
obstniction  at  one  time  by  aiTesting  the  peristaltic  movements  with  morphia, 
and  at  another  by  stimulating  them  with  electricity,  and  it  may  fairly  be 
assumed  that  cases  of  supposed  obstruction,  which  have  been  relieved  by 
electricity,  were  due  to  faecal  accumulation  from  paralysis  of  the  muscular 
coat.  The  administration  of  metallic  mercury  in  large  quantities,  with  the 
view  of  overcoming  the  obstruction  by  its  weight,  is  an  ancient  and  barbarous 
treatment  which  cannot  be  of  any  use  in  genuine  obstruction. 

Inrersion  of  the  jKiiientj  with  maasage  of  the  abdomen,  is  an  ancient  mode  of 
treatment  which  has  been  employed  with  some  success,  and  has  recently  been 
strongly  supported  by  Hutchinson,  who  recommends  that  *'  abdominal  taxis  *' 
be  carried  out  as  follows  : — The  bladder  and  rectum  having  been  emptied, 
and  the  patient  brought  fully  under  the  influence  of   an  anaesthetic,  the 
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Surgeon  forcibly  and  i^pcatedly  kneaids  the  Htujon^en,  preseing  iU 
vipjorudsly  upwards,  downwards,  and  from  eide  iu  side.  The  patie 
held  up  in  the  prone  position  by  four  men,  nud  s^lmken  ba<.*kward8  and  forwardt. 
He  18  next  held  fe€t  npperraoBt,  and  shaken  upwards  and  Hownwardii,  and 
ix>pious  enerarttn  are  given  in  the  inverted  position.  Hutchinson  reconuoiauki 
that  the  whole  proceed inp^  be  carried  out  in  an  energetic  manner  for  not  hm 
than  half  or  three-quarters  of  an  honr.  In  a  cose  at  UniverBity  College  Hfi§* 
pital,  of  extremely  acute  otistniction  with  violent  stercoraeeous  voinitin;:, 
treatment  of  this  kind  was  immediately  gucccssfnl  ;  as  the  patient  was  invert<*d 
there  was  a  loud  gnrgle,  and  a  feehnjr  like  the  reduction  of  a  large  hernia  wm 
perceived  by  the  band  on  the  abdomen.  I  ha^e  also  seen  a  case  of  obturator 
hernia — onrecognised  during  life — in  which  at  the  pDai-moriem  examioation  it 
seemed  probable  that  invei*sion  and  shaking  wouhl  have  effected  i^tietton  and 
80  saved  the  patient*  Hutchinson  states  that  during  twenty  years*  experieoce 
at  the  London  Hospital  he  only  opened  the  abdomen  ono<?  for  intcatinal 
obBtruction,  and  that  for  intussusception,  and  he  could  not  remember  a  case 
in  which  the  post-mortBm  made  him  regret  not  having  operated*  In  the  light 
of  such  facts  the  advisability  of  adopting  this  treatment  in  suitable  oases^  vt£,t 
in  which  the  symptoms  point  strongly  to  strangnlation  by  a  baud  or  intoTUftl 
hernia,  and  when  there  ifl  no  abdmninal  distension  and  no  signs  of  peritoniiii, 
mast  be  considcR'd.  Seeing,  however,  h«»w  misleading  the  symptoms  often 
are  in  these  difficult  cases,  the  majority  of  8nrgeon8  will  not  regard  luvension 
and  abdominal  taxis  with  sufficient  favour  to  feel  justilicd  in  delaying  operatiofi 
in  order  that  they  may  adopt  them* 

Pundure  of  the  MesHmM  with  a  trochar  or  the  aspirator  has  been  adopied 
in  cases  of  great  distension.  This  treatment  is  not  free  from  risk,  and  has  ici 
rarely  given  more  than  temporary  relief  that  it  should  not  be  adopt4*d. 

To  sum  np,  therefore  :  As  soon  as  the  Surgeon  has  made  up  bis  mind  ihsl 
the  case  before  him  is  one  of  acute  intestinal  obstruction  due  to  some  mochani* 
cal  cause,  the  sooner  he  performs  laparotomy  the  greater  may  be  bit  hof/t 
of  saving  the  patient. 

It  will  t»c  CTmvenieut  in  the  first  place  to  describe  the  operation  as  it  a 
performed  as  an  exploratory  measure  in  a  doubtful  case,  and  snbset|ucntly  %» 
consider  the  apprr^priate  treatment  for  the  diilerent  conditions  which  maf  ht 
met  with, 

OrKRATiONs  Fou  IxTKSTiNAJ*  0wsT»ucT[o.x.^Unlea8  the  patient's  coodi- 
ticin  is  so  grave  as  to  forbid  a  necessarily  severe  operation,  laparotoaiyslioaU 
l)e  performed.  All  the  rules  already  laid  do\i*n  for  abdommal  operadontni 
general  must  be  attended  to  (p.  810).  After  the  anossthetic  has  been  ad* 
ministered,  the  bladder  should  be  emptied,  and  if  there  has  been  stercoraceooi 
vomiting,  it  may  be  advisable  to  imss  a  tube  into  the  stomachy  and  wvih  il 
out  with  fiot  water.  The  incision  should  be  made  in  the  middle  line  beiov 
the  umbilicus,  and  slioutd  be  long  enongh  readily  to  admit  thnse  fingen, 
When  the  peritoneum  is  niched,  all  bleeding  most  be  carefnlly  arrested,  end 
the  peritoneum  divided  in  the  whole  length  of  the  incision.  In  apeoiii)t  ti>« 
peritoneum,  it  is  very  easy  U*  wound  the  distended  intestine  beneath  ;  tbi«  k 
best  avoided  by  Tait's  suggestion  of  holding  fonvai^  the  membrane  witli  iwo 
pairs  of  forceps  and  dividing  the  fold  U^tween  them.  The  Burgvoo  nott 
proceeds  to  search  for  the  cause  of  the  obstmction. 

This  musti  if  possible,  be  done  without  allowing  a  free  protntaioii  of  tbe 
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intestines  from  the  abdominal  cavity.  Three  fingere  of  the  right  hand  should 
be  introduced,  and  the  inner  aspect  of  the  umbilical,  inguinal,  femoral  and 
obturator  rings  explored,  and  thus  a  small  hernia,  if  present  at  either  of  these 
positions,  detected.  If  nothing  is  found  in  this  way,  the  plan  which  is  usually 
adopted  is  as  follows  :  The  fingers  are  passed  to  the  region  of  the  caecum 
and  its  condition  determined.  If  it  be  distended,  it  proves  that  the  ob- 
struction is  in  the  large  intestine,  and  the  fingers  should  explore  the  sigmoid 
flexure,  where  possibly  the  cause  of  obstruction  may  be  found,  or  if  the  gut 
is  empty  it  must  be  traced  upwards.  If  the  cjecum  be  collapsed,  it  proves 
that  the  obstruction  is  in  the  small  intestine,  and  at  the  same  time  a  tumour 
or  intussusception  might  be  felt  at  the  ileo-csecal  valve,  a  gall-stone  in  the 
lower  part  of  the  ileum,  or  a  constricting  band  at  the  brim  of  the  pelvis. 
If,  however,  no  such  cause  be  found,  the  Surgeon  should  try  to  find  the 
collapsed  coils  of  gut  below  the  obstruction,  which,  as  Hulke  showed,  often 
lie  in  the  pelvis,  and  he  should  follow  them  up  until  the  obstruction  is 
reached. 

Greig  Smith  recommends  a  procedure  somewhat  diflferent  from  that  above 
described.  Before  introducing  the  hand,  he  advises  that  the  coils  of  intestine 
which  present  at  the  wound  should  be  carefully  inspected  by  gently  turning 
them  first  in  one  direction  and  then  in  another.  Choosing  the  most  dilated 
coil,  this  is  ''  followed  in  the  direction  of  increasing  distension  and  congestion,"' 
which,  according  to  Oreig  Smith,  will  certainly  lead  to  the  obstruction.  Only 
two  fingers  need  be  used  for  this  manipulation. 

If  by  these  various  means  the  cause  of  the  obstruction  is  still  undiscovered, 
some  of  the  distended  coils  of  intestine  must  be  allowed  to  escape  and  carefully 
protected  with  soft  towels  wrung  out  in  warm  carbolic  lotion  (1  in  40).  The 
hand  is  then  introduced  for  further  examination,  as  only  in  this  way,  as  Treves 
has  shown,  may  some  forms  of  internal  hernia,  such  as  that  into  the  foramen 
of  Winslow,  be  detected.  The  special  treatment  of  the  diflerent  varieties  of 
obstruction  will  be  considered  separately. 

After  the  obstruction,  whatever  maybe  its  nature,  is  removed,  the  intestines, 
if  not  much  distended,  must  be  returned,  and  the  wound  closed  and  dressed  as 
described  at  p.  820. 

It  has  been  very  rightly  urged  that  abdominal  distension  is  in  itself  a 
serious  symptom  ;  it  is  a  powerful  cause  of  shock,  and  by  inducing  paralysis 
of  the  bowel,  it  is  often  not  relieved  although  the  mechanical  obstruction  ham 
been  overcome.  Most  Surgeons  will  therefore  agree  with  Greig  Smith  "that 
no  operation  for  intestinal  obstruction  is  properly  completed  if  the  patient 
leaves  the  o|)erating  table  with  a  greatly  distended  abdomen." 

He  recommends  the  following  treatment  in  cases  of  marked  distension : 
The  operation  is  completed  as  far  as  the  introduction  of  the  stitches  whilst 
the  patient  is  under  the  influence  of  the  anaesthetic  ;  the  patient  is  then 
allowed  to  recover  consciousness.  A  loop  of  distended  bowel  is  drawn  out  of 
the  wound,  and  an  incision  made  into  it  transversely  to  its  long  axis  at  a 
point  most  distant  from  the  mesentery.  The  bowel  is  protected  with  warm 
flat  sponges,  and  the  contents  allowed  to  escape  into  a  suitable  vessel  through 
an  india-rubber  tube  passed  into  the  opening.  The  sides  of  the  abdomen  are 
gently  kneaded  by  an  assistant  to  favour  the  escape  of  the  intestinal  contents. 
At  least  half  an  hour  will  be  occupied  in  this  procedure  ;  and  then,  when  the 
distension  is  thoroughly  relieved,  the  incision  in  the  bowel  is  sutured,  and  the 
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latter,  after  l>ein*r  cleaned,  is  returned.  Fiiiftlly,  the  sutures  in  the  abduminat 
wall,  which  are  already  hi  situ,  are  tied. 

After  the  operatioij,  the  abdomen  must  be  well  supported  by  a  bandjigf,  umi 
the  knees  must  be  bt^nt  over  a  pillow.  Opium  must  be  continuously  adminis- 
tered»  and  nothiuj^  but  ice  and  Imrley-water  allowed  for  twenty-four  to  forty- 
eight  hours.  Rwta!  feedinj^  is  &ometimea  necessary,  and  if  tljere  h  rnnoh 
collapse,  rectal  injections  of  hot  water  have  been  found  useful. 

It  sometimes  happens  that  the  patient's  condition  is  so  criticml  tiuu  ni«" 
operation  of  laparottuiiy  as  alM>ve  described  m  contra- in<licated.  li  nder  these 
circumstances,  euterotomy  should  be  ptTfornied.  This  consists  essentially  in 
openinfT  the  first  luop  of  distended  bowel  which  presents  itself  on  making  a 
small  opening  into  the  abdomen.  The  iociaion  may  be  made,  as  orijnoftUy 
recommended  by  Nclaton,  in  the  nfi:ht  iliac  rei^on,  hut  more  often  a  abort 
incision  is  made  in  the  middle  line  below  the  umbilicus*  The  first  piece  of 
distended  prut  that  appears  is  attached  to  the  edpes  of  the  wound  with 
and  opened  by  a  small  incision.  Althon^h  this  treatment  can  only  be  n 
as  intended  to  relieve  urgent  symptoms,  it  has  in  8f*me  instances  bei^n  followed 
by  permanent  relief.  In  the  very  urgent  cases  in  which  enterotomy  is  indi- 
cat,ed,  no  ^oeral  ansestbetic  should  he  used,  but,  if  uecessary,  cocaine  may  be 
injected  at  the  seat  of  the  incision  as  ml\  ised  by  Orei<?  Smith. 

Special  Treatment  of  the  different  irarieties  of  Acute  Intestmal 
ObBtntction. — In  cases  of  inknml  simngulaiwn^  the  constricting  band 
should^  if  possible,  be  freely  removed  between  two  ligatures;  if  the  canstrictioo 
is  produced  by  a  patten t  Meckel's  diverticulum,  or  the  vermiform  appt*ndix« 
the  gut  may  be  simply  released,  ami  if  the  constricting  tulie  Ik'  ^,  rti 

end  must  be  closed  with    Lenitrt?rt''s  sutures,  or  by  a  single  lig.i  jt  ii 

small.  When  the  gut  is  strangulated  through  an  aperture,  this  may  need  to 
be  enlarged  before  redurt ion  is  possible,  and  it  should  then,  if  circtimataiMSt 
fKMinit,  be  closed  by  one  or  more  sutures. 

If  rotvidui  of  fht  mijmoid Jiei^Hre  can  l>e  definitely  diagnosed,  it  is  f  ' 
that  the  Ijest  treatment  consists  in  performing  left  lumbar  colotomy,  ; 
is  not  much  hope  of  reducing  the  volvulus  by  abdominal  secticm.  If,  how- 
ever, the  nature  of  the  case  has  only  been  discovered  by  means  of  an  exfitoni* 
tory  laparotomy,  reduction  should  be  attempted,  and  lias  in  rare  instance!*  ^leen 
encoessfully  accomplished  in  volvulus  of  the  sigmoid  fiexure,  ca?cum,  and 
small  intestine.  If  necessary,  the  distended  coil  of  intestine  may  h^  emptiwl 
by  an  incision,  and  further  attempt*  made  to  undo  the  twist.  If  thi»  l»c  found 
impofifiible,  a  loop  of  distended  intestine  above  the  obstrnction  should  \m 
drawn  into  the  wound,  and  ent-erotomy  performed. 

If  a  gaH'Slone  be  found,  an  attempt  may  be  made  it)  push  it  on  into  ilio 
large  intestine,  aa  has  bt^eu  succeasfully  done  by  Clutton.  Failing  thif,  i\w 
stone  should  be  cut  out  by  a  longitudinal  incision  in  the  gut ;  if  itte  lalier 
appear  healthy  the  incision  may  be  ma<3e  directly  <»ver  the  istone,  bot  if  Ida 
^t  be  damaged  the  incision  abould  be  made  in  the  dilated  |Nirt  above.  The 
incision  in  the  gut  is  closed  with  sutures  in  the  ordinarv'  way.  Remoiral  of 
the  stone  by  an  incision  is  probably  safer  than  attempting  to  break  it  op  W 
puncture  with  a  fine  needle  as  has  been  suggested. 

If  the  aise  lie  one  uf  ntntiur^  of  the  mnult  inie»tim,  which  has  suddenly 
become  blof^ked,  an  artificial  anus  should  Ijo  made  above  the  obstruct iim,  or 
intestinal  anastomosis  performed  (p.  i)24).    Thr  conditions  are  umially  l*» 
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unfavourable  to  allow  immediate  reaction  of  the  strictured  portion,  but  this 
may  be  attempted  as  a  secondary  operation. 

Treatment  of  Intussiuiception. — There  can  be  little  doubt  that  spon- 
taneous reduction  occurs  in  many  of  the  slighter  cases  of  intussusception,  but 
when  the  disease  is  fully  developed  the  only  possible  mode  of  natural  cure  is 
by  gangrene  of  the  intussusception  and  its  subsequent  separation  and  ex- 
pulsion. This  mode  of  cure  does  not  occur  in  more  than  a  quarter  of  all 
cases.  In  children  under  10  years  of  age,  in  whom  50  per  cent,  of  all  cases 
occur,  recovery  by  separation  of  the  intussusception  is  very  rare,  certainly  not 
happening  once  in  twenty  cases.  Under  two  years  of  age  it  occurs  in  less 
than  2  per  cent.  In  these  cases,  therefore,  unless  the  invagination  be  reduced 
by  mechanical  means,  death  is  almost  inevitable. 

In  all  cases,  as  soon  as  the  diagnosis  is  made,  small  doses  of  opium  should 
be  given  to  arrest  peristaltic  movement  and  thus  to  prevent  the  increase  of 
the  invagination.  Injection  should  then  be  tried  without  delay.  In  order 
to  do  this  the  patient  must  be  put  fully  under  the  influence  of  chloroform  to 
prevent  straining  and  to  relax  spasm  in  the  bowel.  Air  or  water  may  be 
injected  by  means  of  a  common  Higginson's  syringe,  the  anus  being  caulked 
around  the  tube  with  wet  wool ;  or  when  fluid  injections  are  used  they  may 
be  allowed  to  flow  in  through  a  tube  attached  to  a  vessel  which  is  raised  about 
three  feet  above  the  level  of  the  patient's  body. 

Care  must  be  taken  not  to  use  too  much  force  or  to  carry  the  distension  too 
far,  as  serious  injury  to  the  intestine  has  been  known  to  result.  At  the  same 
time  the  tumour  should  be  grasped  if  possible  through  the  relaxed  abdominal 
walls  and  gently  manipulated,  as  this  seems  in  some  cases  to  aid  in  reduction. 
In  a  case  recently  in  University  College  Hospital,  reduction  was  in  fact 
effected  by  manipulation  alone  through  the  thin  abdominal  walls  of  a  youog 
child.  As  the  inflation  proceeds  the  tumour  will  be  felt  gradually  to  move 
in  the  direction  of  the  cascum,  and  at  last  to  disappear,  leaving  perhaps  a 
sense  of  fulness  behind  it  due  to  the  swollen  state  of  the  gut.  Injection  has 
been  successful  in  a  large  number  of  recorded  cases,  especially  in  infants.  It 
can  evidently  be  of  use  only  in  the  ileo-caecal  and  colic  varieties.  In  a  case 
under  my  care  in  a  child  aged  ten  years,  the  patient  not  being  anaesthetized 
felt  '^as  if  a  bone  broke''  in  the  abdomen  as  the  reduction  took  place.  If 
injection  fails  after  a  proper  trial,  little  will  be  gained  by  repeating  it. 

The  changes  of  spontaneous  cure  are  so  small  that,  if  injection  has  failed, 
laparotomy  should  be  performed  and  an  attempt  made  to  reduce  the  invagina- 
tion. This  operation  was  first  suggested  by  Nuck,  and  has  been  successfully 
performed  in  a  considerable  number  of  cases.  The  usual  median  incision 
should  be  made  und  the  intussusception  drawn  well  up  into  view,  so  that  its 
condition  may  be  seen. 

Reduction  must  be  attempted  by  a  process  of  kneading  and  drawing  down 
the  sheath,  rather  than  by  forcibly  attempting  to  drag  out  the  entering  tube. 
If  reduction  is  impossible,  the  Surgeon  has  three  courses  open  to  him  :  1.  To 
open  the  bowel  above  the  intussusception  and  leave  the  latter  untouched  ; 
2.  To  excise  the  intussusception  and  stitch  the  ends  of  the  bowel  into  the 
wound,  thus  making  an  artificial  anus  to  be  subsequently  dealt  with  if 
recovery  follow  ;  :5.  To  excise  the  intussusception  and  suture  together  the 
ends  of  the  bowel.  The  first  method  is,  as  a  rule,  the  only  one  available,  on 
account  of  the  patient's  condition  and  the  extent  of  the  invagination.    The 
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seooDd  course  is  the  best  to  pursue  if  the  patient's  condition  is  favoiiTiibie  : 
the  intussusception  smalj.  The  last  method  involves  too  lon^^  au  oi^enitiott  to 
render  its  employment  often  practicable  in  the  acute  forma  of  intussu^ception- 
Senn's  method  of  iutestinal  anastomosis  (p.  924)  has,  however,  been  sttcoess^ 
fully  adopted,  and  Barker  has  sngp^ested  that  in  suitable  cases  it  might  be 
possible  to  excise  the  iiitussuHeeptum  through  an  incii^ion  in  the  sheath  after 
placing  a  rovr  offiutures  round  the  neck  of  the  invagiuation. 

Besnlts  of  Operation  for  Acute  XnteBtiiial  Obstmctioii^^Karquhir 
Ourtis  has  collected  ii28  eases  of  laparotomy  for  acute  inteatinaJ  obstroctioo 
performed  between  ISTi'J  and  IH88,  Of  these  102  recovered  and  22»;  died, 
giving  a  tutul  mortality  of  »>K'l»  per  cent.  It  is  very  important  to  noU*  that 
of  the  fatal  cases  101  weii?  in  a  desfjemte  conditic»n  before  the  o|ieration,  ami 
in  41  peritonitis  or  ^au^^rene  of  the  bowel  existed.  These  iigurea  nbow  clearljr 
the  large  share  which  delay  takes  in  causing  the  high  mortality.  That  th« 
death  rate  is  also  largely  inHuenced  by  the  length  of  the  operation  is  alio 
shown  by  the  same  statisticH.  Accurdiutj  aw  simple  relief  of  the  oljstmetion, 
the  formation  of  an  artiticial  anus,  or  resection  of  intestine  and  sntnro  wa* 
practised,  the  mortality  was  oil '4,  <>i>,  and  8«)  per  cent,  respectively.  l*hf 
mortality  is  also  considerably  influenced  by  the  nature  of  the  obstnictiofi : 
thus  in  fitrangalatiou  by  bauds  ur  apertures  it  appears  to  be  about  tU>  p<»r  cent, 
in  acute  intussusception  Tti  per  cent.,  and  in  volvulus  H2  per  cent, 

TuEATMKKT   OK   ('hronic   Lvtkstjxal   OHSTur»Tiox. — As  before  stst€d. 
this  most  commcmly  arises  from  fsecal  impaction,  the  compression  of  the  krje 
intestine  by  a  tumour,  or  its  narrowing  by  a  strietiire  ;  much  more  mrely  it  j 
tfwults  from  chronic  intussusception. 
Wf  Ftrraf  im/Hiriwn  is  most  eommou  in  elderly  women.     When  it  is  gUBpected.] 
the  rectum  should  be  explored,  and   if  it  be  found  to  be  blocked  op  by  a 
rounded  mass  of  indurated  and  impacted  feeces,  the  Hurgeon  must  tHjitdesccini  > 
to  undertake  the  duties  of  the  nightman,  and  empty  the  human  c1ofic*4i  of  tt«j 
fetid  accumulations.     This  is  best  done  by  amesthetizing  the  patient,  thtni 
dilating  the  spbineter  ani  with  the  fingers,  breaking  down  the  indumted  ma 
with  a  spoon  or  lithotomy  scoop*  and  waabing  it  awav  by  cofiiou^  enemma. 

In  chmnic  intunHmcepimi  injection  is  seldom  of  much  use,  and  kfiarototny 
pvca  the  best  cbanoe  of  life.  The  operation  has  been  successfully  perfonnid 
by  HowHe  and  others. 

If  the  ribstrurtiou  arise  from  the  gradual  compression  of  the  recttun  by  in 
intrajHftrk  tumour^  or  from  maliijfymt  or  mmph  shichtre  of  the  great  inlo^Bet 
purgatives  will  be  worse  than   useless  :  they  will  irritate,  will  *»ftrn  indim 
vomiting,  and  will  always  considerably  increase  the  patient *s  distreM^  wbA 
should  not  be  i^|ieat(*d.     The  i*atient  should  lie  kept  quiet  in  lied*     His  diet 
must  lie  limited  to  the  smallest  amount,  and  must  be  exclusively  liquid. 
Arrowroet  or  grouud-rice  cookeil  with  water,  witlj  the  addition  of  tt  ItUle 
brandy  or  wine,  may  be  given  ;  mutton  or  ehieken  broth  bein^  ixxsMionftlly 
allowed  as  a  change.     Milk  is  usually  found  tti  aggravate  the  symptoms,  batj 
sometimes  is  taken  easily,  in  small  quautitit>a,  with  soda-water.     EnemHal 
may  lie  fairly  tned,  bot  if  they  do  not  muw  overcome  the  obstruction  notbiogJ 
is  gained  by  persistently  annoying  tho  patient  with  them.     In  some 
introduction  of  a  long  rectal  tul^e,  and  the  administration  of  an  injcdk 
this  way  may  bring  about  relief.     If  the  stricture  is  within  reiob*  a  i 
wgax  sometimes  be  introduced  through  it«  by  means  of  which  a  targ«  ollve<oJI 
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enema  may  be  administered,  and  in  this  way  the  obstruction  maybe  overcome. 
If  these  means  do  not  succeed,  opium  may  be  administered,  and  sometimes 
after  some  weeks,  the  obstruction  may  give  way.  H.  0.  Thomas,  who  paid 
considerable  attention  to  this  subject,  states  that  this  frequently  occurred  in 
his  practice,  and  that  he  was  able  to  prevent  the  early  return  of  the  obstruc- 
tion by  keeping  the  patient  on  the  restricted  diet  already  mentioned. 

Although  this  simple  treatment  is  often  successful  and  affords  at  least  tem- 
porary relief,  operative  interference  is  required  in  many  cases  of  chronic  intes- 
tinal obstruction.  Leaving  out  of  consideration  the  comparatively  rare  cases 
of  chronic  intussusception,  the  probabilities  are  that  the  obstruction  is  due  to 
a  stricture  of  the  large  intestine.  Theoretically  the  ideal  treatment  of  such  a 
case  would  be  to  perform  laparotomy  and,  if  a  stricture  of  the  large  intestine 
be  found,  to  excise  the  diseased  portion  of  the  bowel  and  suture  together  the 
upper  and  lower  ends.  Such  an  operation  hardly  comes  within  the  bounds  of 
practicability  when  actual  obstruction  is  present,  although  it  may,  in  suitable 
cases,  be  undertaken  subsequently,  after  the  obstruction  has  been  relieved  by 
simpler  means  (see  Chapter  LIIL).  Practically  the  treatment  usually  adopted 
consists  in  opening  the  large  intestine  above  the  obstruction  {cohtomy)^  but  an 
alternative  method  in  some  cases  consists  in  establishing  a  communication 
between  some  part  of  the  bowel  above  the  obstruction  and  that  below,  as 
suggested  by  Senu  {intestinal  anastomosis). 

Colotomy. — The  operation  required  to  give  exit  to  the  intestinal  contents 
is  of  two  kinds.  In  one  the  intestine  is  opened  by  an  incision  opening  the 
I)eritoneum  through  the  abdominal  wall,  usually  in  the  left  iliac  fossa.  In  the 
other  it  is  opened  in  the  loin  by  cutting  between  the  layers  of  the  meso-colon, 
being  thus  exposed  where  it  is  uncovered  by  peritoneum. 

Colotomy  may  be  required  for  the  following  conditions  : — 

1.  Intestinal  obstruction  below  the  descending  colon. 

2.  Volvulus  of  the  sigmoid  flexure. 

3.  Intense  pain  in  defaecation,  in  ulcerated  cancer  of  the  large  intestine 
or  rectum. 

4.  Cancerous  fistula  between  the  rectum  and  bladder. 
U.  Congenital  absence  of  the  rectum. 

It  will  be  convenient  to  describe  the  two  methods  usually  adopted  and  then 
to  consider  their  relative  advantages. 

Zngninal  Colotomy. — This  operation,  which  is  often  known  as  ''  Littre's 
Operation,''  after  the  Surgeon  who  proposed  in  1710  that  in  these  cases  the 
sigmoid  flexure  of  the  colon  should  be?  opened  in  the  left  iliac  region.  It  was 
not,  however,  until  177<!  that  any  operation  of  the  kind  was  performed,  when 
Pillore  of  Rouen  was  the  first  to  make  an  artificial  anus  in  the  adult,  for  relief 
of  retention  of  faeces  ;  this  he  did,  not  according  to  Littre's  method,  but  by 
opening  the  ca?cum  in  the  right  iliac  region.  Fine,  of  Geneva,  in  1797,  opened 
the  transverse  colon  in  the  umbilical  region,  in  a  case  of  retention  of  fseces 
produced  by  a  *'  scirrhus  "  of  the  upper  part  of  the  rectum.  Of  late  years  the 
operation  has  been  extensively  practised,  and  various  improvements  suggested 
by  Harrison  Cripps,  H.  \V.  AUingham,  Maydl  and  others. 

Inguinal  colotomy  may  conveniently  be  perfonned  by  the  following  method, 
which  in  most  respects  is  identical  with  that  recommended  by  Cripps.  An 
imaginary  line  is  drawn  from  the  umbilicus  to  the  anterior  superior  spine  of 
the  left  ilnim,  and  an  incision  two  and  a  half  inches  long  is  made,  crossing 
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this  line  at  right  ant^Hes  au  inrb  and  a  half  from  thu  spinous  process  and 
half  above  tlie  h'ne  and  half  bek)W  it.  The  layers  of  the  abdouiina)  wai 
including  the  peritoneum,  are  divided  in  the  usual  way*  If  the  dtstendtid 
sigmoid  flexure  doe8  not  at  once  present  in  the  wound,  the  small  iDtestine  or 
oraentum  mu8t  be  pushed  aside  and  the  colon — i-eco^rniaed  by  its  longitudinal 
must'uJar  bands  and  appendices  epiiiloicii^ — sou«;ht  for.  When  found,  the 
gut  is  drawn  gently  downwards  so  that  the  opi'ning  may  be  made  as  high  *» 
passible  with  the  object  of  preventing  Hubse<juent  jiroIapKe.  'I'wo  supporting 
Butureg  of  silk  are  next  passed  thi-ough  the  longitudinal  muscular  band 
oppoeite  the  mesentery  at  a  distance  of  two  inches  from  each  other.  Tbeae 
are  left  long,  and  serve  to  steady  the  bowel  whilst  it  is  being  attache<l  to  tlie 
skin.  This  is  done  by  means  of  fine  silk  sutures,  which  include  the  edge  of 
the  skin  and  the  serous  and  muscuiar  coats  of  the  bowel,  Alx)ut  six  of  these 
will  be  required  on  each  side  ;  they  should  all  be  inserted  before  any  are  tied, 
and  the  part  of  the  bowel  which  is  left  exposed  should  include  alnjut  two* 
thirds  of  its  circumference.  Plrially,  one  or  mon»  sutures  may  be  re<|nired 
in  order  to  bring  together  the  angles  of  the  skin  incision.  If  the  cose  is  not 
urgent  an  antiseptic  dressing  is  apjilied^  a  piece  of  protective  being  placed 
over  the  exposed  bowel,  and  on  the  fifth  or  sixth  day  the  latter  is  opened  by 
cutting  out  a  small  elliptical  piece  of  its  wall 

In  an  urgent  case,  when  the  bowel  needs  to  be  opened  at  once,  ospectal  cait 
must  be  taken  in  the  procem  of  suturing. 

It  is  very  importtxnt  that,  after  the  bowel  is  opened,  a  prominent  spur 
(p.  858 )  should  separate  the  upper  and  lower  openings  :  this  serves  to  direct 
the  contents  out  through  the  artificial  amis,  and  prevents  tliein  fiasBing 
onwards  into  the  k>wel  between  the  opening  and  the  obstruction*  To  Insure 
the  formation  of  such  a  spur,  several  device*  have  been  suggested.  The  inost 
simple  consists  in  drawing  out  the  lx»wel  until  its  mesentery  is  eipottid,  tad 
transfixing  the  latter  with  a  piece  of  glass  rod»  which  is  left  re^^trng  on  fhii 
abdominal  wall.  Instead  of  the  rod,  u  suture  may  be  i)afised  through  the 
niefientery  and  the  skin  on  cither  side  of  the  incision, 

The  suggestion  to  divide  the  bowel  completely,  close  the  lower  enti,  and 
sutme  the  upper  into  the  opening  in  the  parietes,  cannot  be  recommended. 
It  greatly  increases  the  severity  of  the  operation,  and  is  likely  to  be  followed 
by  trouble  from  accumulation  of  discharges  above  the  stricture. 

Lumbar  Colotomy* — In  order  to  avoid  wounding  the  peritoneum,  Calliteo, 
of  Copenliageu,  in  17 DC,  proposed  opening  the  colon  from  behind,  in  the  kft 
luml>ar  region,  where  it  is  not  covered  by  i^eritoneum.  He  imce  att4?mptod 
this  o[>eration  on  the  dead  body  of  a  cliild  ;  but,  failing  to  reach  the  intefltiQe 
without  w<mnding  the  serous  membi-ane,  he  seems  to  have  abandoned  all 
further  idea  of  it.  The  operation  was,  however,  sulisequcntly  practised  and 
perfected  by  Amussat,  and  is  frecjuently  known  as  *^  AmmmCi*  -  O 

It  wffbrds  an  admirable  ilhistration  of  the  important  practiciil  apj  ol 

an  apparently  trivial  anatomical  fact,  vis5„  the  relation  (jf  the  layers  of  the 
meso-colon  to  the  descending  colon, 

AmuBsat,  when  he  was  attending  the  celebrated  Broussaia  for  csiuicer  of  the 
rectum,  of  which  he  ultimately  died,  was  led  to  reflect  on  i\\*  (^tji  thai 

Surgery  otfers  in  similar  cases  ;  and  after  making  8<jme  i^x^  ^  an  th* 

dead  body,  he  l»ecame  convinced  that  the  o|>enition  propose<i  by  UaUiaeo,  if 
somewhat  moditied,  was  not  only  practicable,  but  safe.     Us  soon  bad  an  op- 
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portunity  of  putting  this  opinion  to  the  test  of  actual  practice  in  1889,  in  a 
private  case,  at  which  he  kindly  invited  me,  then  a  student  in  Paris,  to  be 
present.    The  operation  was  perfectly  successful. 

Lumbar  Colotomy  may  be  performed  as  follows  :  If  the  operation  is  to  be 
performed  in  the  ordinary  situation  on  the  left  side,  the  patient  must  be  placed 
on  his  right  side,  with  a  firm  folded  pillow  beneath  the  flank,  so  that  the  body 
may  be  slightly  curved  to  the  right,  and  the  space  between  the  last  rib  and 
the  crest  of  the  ilium  on  the  left  side  made  as  wide  as  possible.  The  Surgeon 
then  measures  from  the  anterior  superior  to  the  posterior  superior  spine  of 
the  ilium,  carrying  the  tape  straight  from  one  to  the  other,  and  not  along  the 
crest  of  the  ilium.  From  the  mid-point  between  the  two  spines  (Heath),  or 
half  an  inch  behind  it  (Allingham),  a  vertical  line  is  drawn  upwards,  as  in 
Fig.  817.  This  indicates  the  line  of  the  colon.  In  this  line  a  point  is  taken 
exactly  mid-way  between  the  last  rib  and  the  crest  of  the  ilium.  An  incision, 
either  transverse  or  inclined  slightly  downwards  and  forwards  (Fig.  817),  is 
then  made,  passing  through  this  point.  It  must  be  from  three  to  four  inches 
in  length,  half  on  each  side  of  the  vertical  line.     If  the  measurements  have  been 


FiK.  HIT.— Line  of  Incision  for  Lumbar  Colototnj.    Dotted  line  indicates  sitoation  of  Descending  Colon 


coiTectly  taken,  the  posterior  extremity  of  the  incision  will  be  at  the  edge  of 
erector  spin®.  In  fact  the  edge  of  this  muscle  is  practically  a  better  guide 
than  the  vertical  line  just  mentioned.  The  incision  is  steadily  deepened 
through  the  skin  and  superficial  fascia  by  light  strokes  of  the  knife.  After 
these  are  divided,  the  external  oblique  comes  into  view  in  the  anterior  two- 
thirds  of  the  wound,  and  the  latissimus  dorsi  in  the  posterior  third  ;  these  are 
divided  by  drawinj^  the  knife  lightly  along  the  wound,  and  the  internal 
oblique  is  then  exposed  and  cut  through  in  the  same  way.  The  fascia  lum- 
borum  now  comes  into  view.  This  is  the  first  important  rallying  point.  It 
must  be  picked  up  carefully  with  the  dissecting  forceps,  and  opened  with  the 
knife  held  horizontally  ;  the  finger,  guiding  a  probe-pointed  bistoury,  may 
then  be  introduced  through  the  opening,  and  the  fascia  lumborum  divided 
freely  in  the  whole  lenjrth  of  the  wound.  At  this  stage  the  last  dorsal  nerve 
and  the  artery  acc(>in[)anying  it  are  usually  divided,  and  the  vessel  must  be 
twisted  or  tied  Tlie  incision  through  the  fascia  lumborum  always  opens  the 
sheath  of  the  ([uadratus  lumborum,  the  external  border  of  which  must  be 
freely  notched  if  it  obstruct  the  wound.  In  dividing  the  muscles,  two  points 
must  be  attended  to  :  first,  that  these  structures  are  cut  through  to  the  same 
extent  as  the  skin,  otherwise  the  Surgeon  will  continue  to  dig  in  a  deep  and 
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conical  pit,  and  will  fail  to  recognize  the  ^at  at  the  bottom  of  it ;  and  eeoondljT, 
to  avoid  drifting:  downwards  towjirds  the  creat  of  the  ilium,  as  the  incision  tft 
deepened,  from  druwin*jj  the  wound  to  one  side  with  the  left  hand. 

At  this  stage  of  the  operation  two  copper  spatnlae  must  Im  put  into  fcht 
wound,  by  which  it  is  drawn  widely  open,  Bomc  loose  fat  then  comes  inta 
view,  which  must  be  careful ly  torn  through  with  the  fingers,  no  foreep«  or 
othtT  instrument  buin^  used,  In  thin  patients  tliis  fat  is  wsntinsr.  The 
fascia  transvei-suHs  next  appears,  '^rhis  is  a  very  variable  structure ;  in  fut 
female»  it  is  scarcely  recognizable,  while  in  a  thin  male  it  is  often  m  strong  » 
to  be  mistaken  for  the  perituneutn  or  the  jyjut.  It  must  be  carefully  torn 
through  at  the  posterior  part  of  the  wound.  The  subperitoneal  fat,  varyinsr 
in  amount  with  the  fatness  of  the  patient,  is  then  exposed,  and  must  l»e  U^ro, 
throu|rh  carefully  with  the  fingers.  The  gut  is  now  j-eaehed  If  the  operation 
18  being  performed  for  obstruction,  the  colon  is  tensely  distended,  of  a  greenitb 
cjolour,  and  usually  ristfs  up  into  the  wound.  In  cases  in  which  this  oiieration 
is  being  undertaken  for  relief  of  pain  in  cancer  of  the  rectum,  the  gnt  may  lie 
collapsed.  In  this  state,  not  only  is  it  veiT  troublesome  to  find,  but  the  part 
uncovered  by  peritoneum  is  so  small  that  it  ts  difficult  to  make  an  ojjeninj,' 
without  wounding  that  membi-ane.  All  these  difficulties  are  at  once  overcome 
by  distending  the  gnt  with  air.  Lund  has  invented  an  ingenious  apparatiw 
for  this  purpose,  but  the  gut  can  easily  be  distended  by  means  of  an  ordinary 
enema  syringe,  the  anus  being  closed  around  the  tube  by  a  mags  of  wet  or  oiW 
wool  pressed  against  it  by  the  hand  of  an  assistant.  As  the  air  enters  the  gut 
will  be  seen  and  felt  rising  up  in  the  wound  ;  and  in  most  cases,  if  the  irani^ 
versalis  fascia  have  been  sufficiently  torn  through,  it  will  rise  up  to  the  level 
of  the  skin.  If  frf^m  any  reason  this  fails,  the  gut  may  be  found  by  pusliing 
the  forefinger  iuti)  the  wound  till  the  lower  end  of  the  kidney  is  felt,  ixsanft' 
diately  in  front  <>f  whii-h  the  colon  lies.  Pressure  on  the  abdomen  will  aomr- 
times  make  it  appear.  In  other  cases  it  may  be  found  by  turning  the  patient 
on  his  back,  pasiiing  the  forefinger  into  the  posterior  part  of  the  wound,  and 
then  seizing  between  it  and  the  thumb  the  parts  in  contact  with  it.  Th© 
patient  ia  then  rolled  again  on  to  his  side  and  the  gut  drawn  up  into  CIm 
wound.  In  whatever  way  the  gut  is  seized,  it  must  be  drawn  well  up  to  the 
level  of  the  skin.  The  subsequent  steps  of  the  operation  will  differ  aeoordiJif 
as  it  is  necessary  (»r  not  to  open  the  bowel  at  once. 

If  the  opening  of  the  gut  can  be  delayed,  the  anterior  and  posterior  paft«  t»l 
the  wound  should  U^  rinsed  with  sutures  including  the  muaclea  as  well  as  the 
skin.  The  gut  is  then  fixed  U>  the  edges  of  the  latter  with  a  wmm  •>!  ftli# 
silk  sutures  passing  only  through  the  muscular  coat.  8ome  Burgeons  diBpeiiii 
with  stitches  altogetfver ;  and  a  convenient  method  suggested  by  Daviee-OotlcT 
consists  in  transfixing  the  gut  with  two  fine  pins  which  rest  on  the  akin.  In 
any  na«e  the  wound  should  be  dreased  antiseptically.  and  the  bowel  ofiened  on 
the  fourth  or  fifth  day. 

If  it  be  necessary  to  open  tlie  bowel  at  onee,  the  following  metbcKl  shonld  bt 
adfjpted  :  Two  silk  threads,  each  about  two  feet  loug»  are  passed  through  tlM^j 
gut  and  the  skin  and  fat  on  each  side  of  the  wound  in  the  following  way*    hi 
curved  needle  is  threaded  on  the  suture;  it  is  fiiiit  pji-     *  rlieiktlJ 

aud  fat  on  one  side  of  the  wntiud,  then  longitudiuallv  antciJoej 

piirt  of  the  gut  expostH^l,  including  about  r^ne  inch  of  it  ;  tinaily  the  needle  \m 
passed  from  the  woutid  through  the  skin  and  fat  opposite  to  ihe  pomt  all 
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which  it  enters  on  the  other  side.  A  similar  thread  is  then  passed  in  the 
same  way,  including  the  posterior  part  of  the  gut  exposed.  Care  must  be 
taken  not  to  puncture  the  peritoneum  with  the  anterior  thread.  An  incision 
is  then  made  into  the  gut  between  the  two  sutures,  the  finger  introduced,  the 
loops  pulled  out  and  divided  and  tied.  Thus  the  gut  is  rapidly  secured  by 
four  sutures  immediately  after  being  opened,  and  the  faecal  matter  is  prevented 
from  running  into  the  wound.  More  sutures  may  be  put  in  afterwards,  if 
necessary.  Before  the  bowel  is  opened,  the  wound  should  be  thoroughly 
sponged  with  chloride  of  zinc  (gr.  40  to  Jj)  and  well  dusted  with  iodoform, 
and  the  posterior  part  over  which  the  faecal  matter  will  flow  may  be  smeared 
with  iodo-vaseline  ointment  or  carbolic  oil.  The  gut  should  be  brought  as  far 
back  in  the  wound  as  can  conveniently  be  done.  After  the  operation  the 
anterior  part  of  the  wound  may  be  closed  with  sutures,  but  the  posterior 
shonld  be  left  partly  open,  and,  if  necessary,  a  drainage-tube  introduced  to 
prevent  any  burrowing  of  pus  in  the  loose  subperitoneal  areolar  tissue.  A 
pad  of  carded  oakum,  or  some  other  absorbent  material,  is  then  applied  and 
changed  frequently.  A  piece  of  lint  soaked  in  carbolic  oil  (1  in  10)  may  be 
applied  next  the  skin,  a  hole  being  cut  through  it  opposite  the  gut. 

Wound  of  the  Pentoneum  is  the  most  serious  accident  during  the  operation, 
08  it  may  be  followed  by  peritonitis,  but  it  is  by  no  means  necessarily  so.  It 
may  occur  in  three  stages  of  the  operation  :— 1,  while  dividing  the  fascia 
Inmborum,  from  too  free  use  of  the  knife*;  2,  the  posterior  reflection  may  be 
torn  with  the  finger  by  using  it  as  a  hook  to  drag  the  gut  up  into  the  wound  ; 
8,  it  may  be  punctured  by  the  needles,  or  wounded  by  the  knife  in  opening 
the  gut.  In  rare  cases  free  gas  is  met  with  in  the  peritoneal  cavity,  and  this 
may  lead  to  the  peritoneum  being  mistaken  for  the  gut.  In  some  cases 
a  complete  meso-colon  is  met  with,  so  that  it  is  impossible  to  open  the  gut 
without  wounding  the  serous  membrane.  In  fat  subjects  the  depth  of  the 
wound  increases  the  difficulty  of  the  operation,  in  some  cases  necessitating  a 
crucial  incision  to  give  more  space.  Different  Surgeons  have  variously 
modified  the  operation  by  making  the  incision  vertical  or  semilunar  instead  of 
transverse,  but  the  method  above  described  is  that  usually  preferred. 

The  patient  will  derive  much  comfort  after  the  operation  from  taking 
powdered  charcoal.  It  not  only  deodorizes,  but  also  tends  to  harden,  the 
faeces.  When  recovery  has  taken  place,  the  aperture  in  the  lumbar  region  may 
be  kept  supported  and  closed  by  means  of  a  truss  with  a  large  pad. 

After  recovery  two  complications  are  not  uncommonly  met  with — contraction 
of  the  artificial  anus  and  prolapse  of  the  gut.  The  first  is  best  prevented  by 
drawing  the  gut  well  up  in  the  wound  at  the  time  of  the  operation.  If  there 
is  a  tendency  to  contraction  it  may  be  prevented  by  introducing  a  conical 
volcanite  plug,  whicli  must  be  constantly  worn.  Prolapsus  is  best  prevented 
by  a  properly  constructed  pad,  secured  by  an  elastic  belt. 

The  causes  of  death  after  colotomy  are  usually  exhaustion,  septicaemia,  peri- 
tonitis from  wound  of  the  membrane,  and  occasionally  secondary  peritonitis 
from  burrowing  of  pus  in  the  subperitoneal  fat  towards  the  iliac  fossa. 

Colotomff  oil  the  rujht  suie  is  done  in  the  same  way  as  on  the  left  and 
presents  no  difFercnce  requiring  notice. 

CompariBon  of  the  Inguinal  and  ]«nnibar  Operations. — Although  thera 
has  been  a  strong  wave  of  opinion  in  favour  of  inguinal  colotomy  during  recent 
years,  the  relative  advantages  of  the  two  methods  are  pretty  evenly  balanced. 
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The  inguinal  opt'ration  is  easier  to  perform  than  the  lumbar,  especially  when 
the  patient  is  fat  and  the  colon  empty.  The  fact  of  the  peritoneum  being 
opened  in  inguinal  eolotomy  doe.n  not  seem  a  practical  drawback,  esjiecially  u 
when  possible  the  o])eration  is  performed  in  two  stAfj;eg,  and  it  is  said  that  the 
risk  of  peritonitis  ia  lesg  than  when  the  fjerit^meum  is  accidentally  wounded  in 
the  lumbar  operation,  as  the  uniform  pressure  of  the  anterior  abdominal  wmll 
tends  to  prevent  the  entrance  of  ffeail  matter  into  the  cavity.  The  fact  that 
the  eigmoid  flexure  is  so  often  the  seat  of  disease  in  malignant  stricture  ifi  a 
very  strong  argument  in  favour  of  Aranssat's  operation  in  such  cases.  The 
argument  that  the  iliac  incisioTi  allows  exploration  in  doubtful  c-ase«  is  nut  u 
strong  one,  for  under  these  circumstances,  a  median  laparotomy  will  msoallj 
be  performed,  and  tfie  Stirgoon  will  choose  between  making  an  artificial  flDlu 
at  the  median  incision,  or  closing  this  and  opening  the  colon  in  the  loiD.  Ai 
far  as  the  future  comfort  of  the  patient  is  concerned  it  may  be  pointed  out 
that  prolapse  is  more  common  after  the  anterior  operation,  and  it  is  very 
donbtful  whether  an  artificial  anus  at  the  groin  is  a«  conveniently  placed  as 
one  in  the  loin.  When  c<»k>t<imy  is  performed  for  congenital  absence  of  the 
rectum,  Littre*8  operation  is  preferable,  as  being  much  leasi  difficult  and  more 
certain  to  reach  the  gut,  which  is  often,  in  infants,  attached  by  a  long  meso^ 
colon  in  the  loin. 
The  mortality  due  to  the  operation  itself  is  certainly  small,  and,  esjiecially 

in  the  caijie  «if  the  lumbar  o|>eralioo, 
death  is  far  more  often  the  result  of  tlif 
unfavourable  condition  of  the  patteni 
at  the  time  when  it  is  performed. 

Intestinal  AnastomoBis*  —  Thif 
operation,  as  already  stttte<l,  consists  in 
making  a  permanent  communication 
between  the  intestine  above  and  that 
below  an  obstruction,  and  is  available 
as  a  substitute  for  the  form]Uii>n  of  an 
artificial  anus  in  certain  cases  tn  which 
for  some  reason  ^the  cause  of  the  oh- 
struction  cannot  be  removed.  For  m* 
stance,  in  the  treatment  of  maligmuii 
disease  of  the  cajcum  causing  obstmo^ 
tion^  but  tm»  extensive  for  removil« iSii^- 
rohsfomff  has  been  performed  and  a 
communication  established  between  Ibe 
ileum  and  the  ascending  colon. 

The  difficulties  of  the  opeivtioo 
were  so  grvut  that  it  had  rarelj  Imb 
attempted  nntil  Senn,  of  Chicago,  simpli^ed  the  method  by  the  uae  cf  deeal* 
cified  bone  plates,  by  which  complicated  suturing  is  rendered  onneoawy 
and  the  operation  proportionately  shortened.  The  plates  are  oval  in  shape 
and  measure  iih  to  :j  inches  in  length,  1  inch  in  width,  and  |  inch  in  thidi* 
ness.  They  are  perforated  with  an  oval  opening  around  which  are  f our  dril 
holes  in  which  silk  threads  are  attached.  The  two  pieces  of  bawd  lo  be 
united  are  drawn  through  a  suitable  incision  in  I  he  abdominal  wall,  and  a 
segment  of  each  is  emptied  of  its  contents  and  clamped  by  the  lin^teiB  of  an 
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assistant.  A  longitadinal  incision  about  an  inch  and  a  half  in  length  is  now 
made  into  each  piece  of  bowel  opposite  the  attached  border.  A  plate  is  slipped 
into  each  and  is  turned  so  that  its  longer  axis  corresponds  with  that  of  the 
bowel.  The  end  sutures  attached  to  each  plate  pass  out  through  the  ends  of 
the  incisions  in  the  bowel ;  the  lateral  ones,  threaded  on  needles,  are  passed 
through  the  wall  of  the  bowel  opposite  the  middle  of  the  incision  (Fig.  818). 
When  the  corresponding  sutures  are  firmly  tied  the  plates  are  drawn  together, 
and  bring  two  large  peritoneal  surfaces  into  contact  with  a  free  opening  in  the 
centre  of  each  between  the  two  segments  of  bowel.  Before  tying  the  silk 
threads  a  few  fine  sutures  are  inserted  in  the  peritoneum  along  the  posterior 
borders  of  the  plates  (Fig.  818),  and  after  the  approximation  is  complete 
a  continuous  stitch  may  be  placed  in  a  corresponding  position  in  front.  Union 
rapidly  occurs  between  the  peritoneal  surfaces  and  the  bone  plates  are  absorbed. 
A  considerable  number  of  successful  operations  have  been  performed  by 
Senn's  method  and  the  various  modifications  of  it  which  have  been  introduced, 
and  intestinal  anastomosis  must  be  regarded  as  a  definitely  established  line  of 
treatment  in  suitable  cases. 
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CJPKRATTONS    ON    THE    PERITONKUM    AND    ABDOMIKAL 
VlSrERA.^TUMOrRS  OF  THE  UROIN. 

TAPPINa    THB    ABDOMSN.     PAKAOSNTSSIB    ABB0MIHI8. 

Thk  aMomen  often  requires  Tapping,  either  for  general  or  encysted  asdtdi. 
This  operation,  wbich  is  one  of  the  simplest  in  surgery,  mtiy  be  performed 
as  follows :  The  bladder  haviug  been  emptied,  the  patient  ia  seated  on  tiw 
edge  of  the  bed  or  of  a  large  chair,  or  if  very  weak  lies  on  the  side,  iimI 
has  a  broad  flannel  roller,  split  at  each  end  tf>  within  six  inche«  of  the  middle, 
passed  round  the  body  in  such  a  way  that  the  iintorn  jmrt  covers  the  front  of 
the  abdomen,  whilst  the  ends,  which  are  crossed  behind,  are  given  to  an 
jifisistant  on  each  side,  who  must  draw  tightly  upon  them  as  the  water  flows. 
The  Surgeon  then,  seating  himself  before  the  patient^  and  having  ascertftinod 
that  there  is  absolute  dnlnesH  at  the  point  at  which  he  mtends  to  operate, 
thmstg  the  trocbur  through  the  abdominal  wall  abont  two  inches  below  the 
umbilicus.  It  was  formerly  customary  to  make  a  superficial  incision  with  » 
scaljiel  through  the  skin  and  fat  before  inserting  the  trocbar,  but  thtii  is  a 
tieedle*«s  complication.  As  the  fluid  esca|.>es,  the  patient  often  becomi^  faint ; 
but  this  may  commonly  be  guarded  against  by  continuing  to  draw  upon  lb 
bandage  so  as  to  keep  up  good  pressure  on  the  abdomen.  After  all  the  fiaid 
has  escaped,  the  aperture  must  be  dosed  with  a  strip  or  two  of  plaster 
snpporied  by  a  pad  and  bandage,  or  a  pad  of  iodoform  or  salicylic  wool  covi 
with  collodion. 

The  siphon-trochar,  Fig,  777,  |),  7iiH,  will  be  fomid  the  mg«t  conveni 
fnfltniment.     It  should  not  be  too  large  lest  the  opening  should  leak  after 
operation.     Should  the  situation   of  the  accumulation  of  fluid  in  encysted 
myites  not  allow  its  withdrawal  by  an  aperture   below  the  umbilicua,  tht 
abdomen  may  be  tapped  in  any  other  convenient  situation,  exoept  in  \im 
course  of  the  epigastric  vessels. 

iVscitic  fluid  may  also  be  removed  by  the  aspirator,  but  in  the  abdomen  (hit 
instrument  presents  no  advantages  over  the  ordinary  siphon-trochar. 

fiouthey,  believing  that  a  gradual  withdrawal  of  the  fluid  is  moat  ad  ran. 
tageous,  avoiding  the  risk  of  syncope  and  the  neoessity  of  bandaging  tbe 
patient*  has  devised  a  small  '*  drain  age- trochar,''  which  can  Ik.»  left  in  nnlO 
the  distension  is  relieved.  T\w  fluid  flows  steadily  from  it  at  the  lutc  of  ftxm 
ten  to  twenty  ounc(?8  per  hour,  tlirough  a  fine  india-rubber  tube.  Thia  mtibod 
of  reb'eving  ascites  has  been  found  very  efiicacious.  It  has  no  tendciii 
up  jieritonitis,  and  is  almost  painlens. 
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Acute  Peritonitis,— Laparotomy  for  acute  peritonitis  may  bci  undertaken 
with  the  object  of  removing  such  inflammatory  products  u«  arealreadjr ; 
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in  the  peritoneal  cavity,  providing  a  free  escape  for  any  which  may 
Bubseqnently  form,  and  in  some  instances  remedying  the  canse  of  the 
inflammation,  as  by  the  closure  of  a  perforation  in  the  bowel.  On  account  of  the 
many  varieties  of  acute  peritonitis  which  are  met  with,  and  the  diversity  of  its 
causes,  it  is  impossible  to  speak  of  the  results  in  general  terms.  Thus,  whereas 
the  treatment  of  a  perfectly  localized  purulent  peritonitis  by  drainage  is  often 
eminently  satisfactory,  the  number  of  cases  in  which  the  diffuse  septic  form 
has  been  successfully  dealt  with  is  very  small.  Treves,  who  has  recently 
brought  the  subject  prominently  before  the  profession,  has  pointed  out  the 
fallacy  of  general  statistics  in  which  cases  of  all  varieties  are  grouped  together. 
Thus  of  119  cases  of  generalized  purulent  peritonitis  recorded  by  Krecke  only 
68  died  ;  the  greater  number  of  the  recoveries,  however,  occurred  among  the 
cases  in  which  the  cause  of  the  peritonitis  was  unknown,  or  in  which  it  started 
in  the  vermiform  appendix  ;  all  the  cases  associated  with  hernia  or  with  per- 
foration of  the  stomach  died. 

It  has  already  been  stated  in  Vol.  I.  p.  870,  that  as  a  general  rule  operation 
should  at  once  be  undertaken  in  cases  of  peritonitis  following  injuries,  and 
usually  due  to  severe  damage  of  one  of  the  viscera.  The  same  may  be  said  of 
that  form  which  occasionally"  results  from  operations  on  the  abdomen,  includ- 
ing those  for  hernia,  although  the  hope  of  cure  is  very  small.  The  results  of 
operation  for  diffuse  peritonitis  following  perforation  of  the  stomach  and 
intestines  has  been  most  unsatisfactory,  but  it  gives  the  patient  the  only  chance 
of  life,  and  is  therefore  justifiable  unless  absolutely  forbidden  by  the  patient's 
condition.  Those  rare  cases  in  which  diffuse  purulent  peritonitis  arises 
without  any  obvious  cause,  sometimes  during  the  course  of  an  acute  specific 
disease,  may  be  similarly  treated. 

Laparotomy  for  yerforaiive  peritonitis  in  typhoid  fever  has  been  attended 
with  almost  uniformly  fatal  results.  Louis,  in  1890,  was  able  to  collect  11 
cases,  but  in  some  of  these  the  evidence  upon  which  the  diagnosis  was  made  is 
by  no  means  satisfactory.  Two  cases  recovered  :  one  in  which  Mikulicz 
closed  a  perforation  of  the  ileum  with  sutures,  and  another  treated  by  Escher, 
in  which  the  disease  was  thought  to  be  typhoid,  and  in  which  perforation  of 
the  appendix  with  general  peritonitis  was  present.  It  cannot  reasonably  be 
hoped  that  this  treatment  will  ever  be  attended  with  much  success,  and  the 
only  hopeful  aises  are  those  in  which  an  unhealed  ulcer  perforates  during 
convalescence. 

In  dealing  with  a  case  of  circumscribed  purulent  peritonitis  free  drainage 
must  be  established  through  a  suitably  placed  incision,  care  being  taken  not 
to  break  down  the  adhesions  by  which  the  collection  is  shut  off  from  the 
general  cavity  of  the  peritoneum.  In  cases  of  diffuse  purulent  peritonitis 
irrigation,  as  described  at  page  819,  should  be  carried  out,  and  then  the  cavity 
having  been  dried  with  sponges,  a  drainage  tube  is  inserted.  In  cases  where 
adhesions  have  already  formed  shutting  off  various  collections  of  pus  or  turbid 
serous  fluid,  these  must  be  gently  separated  to  allow  the  fluid  to  escape.  In 
no  case  should  carbolic  acid  or  perchloride  of  mercury  lotions  be  introduced 
into  the  peritoneum,  as  they  are  dangerous  if  used  in  an  eflicient  antiseptic 
strength.  In  some  eases  iodoform  has  been  used  with  advantage,  either 
applied  in  the  form  of  powder  or  as  an  emulsion  (Vol.  I.  p.  264). 

Tuberonloiui  Feritonitifl. — The  first  instances  in  which  this  disease  was 
flaccessfully  treated  by  laparotomy  were  cases  in  which  the  abdomen  was  opened 
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onder  a  mistaken  diajirnosis.  Thus  in  18t>iS  Spencer  Wells  opemted  OUT 
young  woman  who  was  supposed  to  be  suffering  from  an  ovarian  tunioar  ;  the 
abdomen  was  closed  and  the  patient  was  alive  and  well  twent}**iwo  jrew^ 
aft'Crwards.  It  was  not,  however,  until  1884  tliat  Ktinicr  lirst  recorded  some 
cases  of  tiibcrculoos  peritonitis  In  which  laparotomy  was  performed  as  a  definite 
mode  of  treatment.  Since  that  time  a  large  number  of  cases  have  been  recorded 
in  this  country  and  abroad,  and  the  results  have  been  highly  satisfactory.  Of 
181  cases  collected  by  K'mitr  io  1H*.)0, 1U7  recovered  from  the  operation,  and  of 
these  iJO  were  known  to  have  remained  well  after  varying  periods  of  more  than 
two  years.  By  far  the  moat  sucoessful  results  have  been  obtained  in  that 
form  of  tuberculous  peritonitis  which  is  attended  with  marked  asi'ites,  and  the 
simple  methtjd  adopted  has  consisted  in  opening  the  ahdonien  in  order  to  allow 
the  Euid  to  escape  and  then  completely  closing  the  incision  without  drainage. 
No  eatisfactfjry  explanation  has  been  suggested  of  the  permanent  cure  which 
has  followed  this  treatment.  It  must,  however,  be  remembered  that  cases  of 
tuberculous  peritonitis  not  uncommonly  recover  under  simple  medical  tre«.t- 
meiit,  and  that  of  all  forms,  the  ascitic  is  the  most  favourable*  Thefle  ftoto 
must  be  carefully  borne  in  mind  in  endeavouring  to  estimate  the  real  adviiJitag« 
of  operative  interference.  In  the  purulent  variety  irrigation  and  drainage 
should  be  adopted,  and  ioctilized  abscegses  may  be  similarly  treated.  The 
results  which  have  betii  obtained  in  the  dry  forms  of  the  disease*  asflociated 
with  extensive  matting  together  of  the  intestines,  have  not  been  nearly  so  | 
satisfactory.  No  operation  should  be  imdertaken  if  there  is  evidence  of  active  | 
tuberculous  disease  in  other  parts  of  the  body, 

III  some  instances  the  syuiptoms  of  tuberculous  peritonitis  have  developed 
s(»  acutely  that  the  abdomen  has  been  opened  in  the  belii'f  that  intestin*! 
obstruction  existed.  On  the  otlier  hand  actual  obstruction  may  b?  caused  by  , 
the  kinking  of  adherent  intestine.  In  a  case  of  this  kind  under  the  cai«  <»f 
Barker,  the  oljstruction  was  caused  by  a  loop  of  small  intestine  being  finnJy 
held  down  to  the  brim  of  the  pelvis  by  a  tough  mass  of  lymph.  The  peri* 
toncum  was  thickly  studded  >vith  caseous  tubercles,  and  the  cavity  contained 
a  large  cjuantity  of  clear  fluid.  The  obstruction  was  reheved,  iodoform 
emulsion  freely  used,  and  the  abdomen  closed.  Six  months  later  the  |iatient 
appeared  to  be  jierfectly  well,  and  there  were  no  abdominal  symptoms, 

IKFXi^MMATtON  ABOUT  THX  CJSOUM. 

Localised  peritonitis  in  the  region  of  the  caecum  is  of  eummon  occumtuce* 
and,  on  account  of  the  fre<juency  with  which  it  goes  on  U:*  suppunitiom  sui^pcil 
interference  is  not  uncommonly  recjnired.  No  subject  in  abdonnniil  iiirf^m 
has  received  more  attention  than  this  during  recent  yeare*  and  among  them  to 
whom  we  are  largely  indebted  for  our  increased  knowledge  coQcmitiig  th^ 
inflammatory  affections  of  the  ciecum  and  its  appendix  may  he  infaitioiiiid 
Treves,  Fitz,  Bull  of  New  York,  and  Fowler  of  Brooklyn. 

The  term  '*  Typhlitia  "  is  now  employed  in  a  general  seni^t*  to  include  aU 
varieties  of  infianuuiitiun  localised  to  the  ctecum  or  its  appendix  and  tiir 
peritoneum  which  covers  them.  In  a  more  restricted  sense  the  name  hit 
been  applied  to  intiammation  of  the  oeeum,  thosi*  cases  in  which  the  Tiecml* 
form  appendix  is  alone  Hfrecte4  being  distinguished  ^  **  appmidkiiiK*^  Thu 
division  is  of  little  practical  value,  for  in  many  cases  it  is  impoaBible  ftui  tin 
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olinical  featai-es  to  determioe  the  exact  6e»t  of  the  laflammaHon,  If  suppura- 
tion occur  around  the  caecum  or  it«  appendix,  a  ''  per  1  ft/phi  it  ic  ahc^s''  results, 
which  is  it!  all  caseg  primarily  intrafieritoneal ;  for,  as  Treves  has  shown,  both 
the  cajcum  and  the  appendix  are  completely  covered  by  peritoneum. 

Pathithfjf/. — In  the  milder  forms  of  typhlitis,  which  almost  invariably  recover 
under  simple  medical  treatment,  the  condition  which  is  tliou^ht  to  exist  moat 
commonly  is  an  ulceration  of  ibe  mucous  membrane  of  the  ca3cnm  with 
secondary  inflammation  of  the  peritoneum  covering  it.  The  ulceration  is 
prolmbly  induced  by  the  irritation  of  hard  fjijcal  matter,  which  is  especially 
liable  to  accumulate  in  this  part  of  the  intestine.  Treves  ha«,  however,  shown 
that  efjually  mild  attacks  of  typhlitis  may  he  due  to  mischief  in  the  apjiendix, 

id  there  m,  in  the  opinion  of  some  Surtjeoiis,  reasfm  for  thinking  that  in  all 
the  appendix  is  at  fault.  The  pathological  grounds  for  the  belief  that 
many  of  the  milder  cases  of  typliiitis  occur  independently  of  mischief  in  the 
apf>endix  are  necessiarily  scanty,  for  the  disease  almost  always  ends  in  recovery. 

In  the  more  severe  forms^  however,  which  frequently  result  in  abscess,  there 
is  no  doubt  that  the  start! ug-j:>oint  is  almoHt  invariably  the  appendix,  and  thus 
ti  is  that  in  cases  which  end  fatally  the  same  fact  is  almost  constantly  observed, 
mong  the  pathological  conditions  to  which  the  vermiform  appendix  is  liable, 
most  important  are  catarrhal  inflammation,  aleerution,  and  gangrene* 
Catarrhal  inflammation  of  its  mucous  membrane  is  the  most  simple  inflamma* 
toiy  atrection  to  which  the  appendix  is  liable,  and  is  proltably  predisposed  to 
by  the  abundant  lymphoid  tissue  which  Bland  Sutton  has  shown  to  exist  in 
the  mucous  membrane.  It  may  be  productive  of  serious  symptoms  if  the 
efM'ape  of  the  mncus  into  the  ceeeum  is  prevented  by  I  docking  of  the  base 
of  the  appendix,  as  by  kinking,  or  by  the  scarring  following  ulceration. 
This  results  in  localized  peritonitis,  and  the  condition  in  question  has  been 
shewn  l»y  Treves  to  be  at  least  one  cause  of  **  relapsing  typhlitis  **  (see 
p.  9it2).  Uiceralion  of  the  appendix,  ending  not  uncommonly  in  perforation, 
iieeins  to  be  usually  the  result  of  the  irritation  of  hard  faical  concretions,  and 
much  less  fretfjueotly  of  the  presence  of  a  foreign  body,  snob  as  an  orange-pip 
or  a  chcrrj^-stone.  Often  a  small  hard  k>dy,  looking  at  first  sight  like  a  Jroit 
stone,  proves  to  be  nothing  more  than  a  laminated  mass  of  fjecal  matter*  The 
ptTf oration  which  follows  may  occur  acutely  before  peritoneal  adhesions  have 
formed  aronnd,  in  which  case  general  peritonitis  probably  results.  Often, 
however,  the  process  is  more  gr&flual,  and  a  localized  intraperitoneal  absoefls  is 
the  result.  Tuberculous  ulceration  and  typhoid  ulceration  are  rare  caoses  of 
perforation  of  tlie  uf)}>endix  ;  and  a  case  due  to  acttnomyc4n«is  has  already  been 
mentioned]  in  Vol,  L,  p.  1  loiJ.  Gangrene  of  the  appimdix  is  believed  to  occur 
in  some  instances  from  strangulation  due  to  twistji« 

Observations  show  that  the  pus  obtained  from  cases  of  localised  or  difftaae 
I»eritonilis  -  v  u»  perfomtion  of  the  vermiform  appendix  is  rich  to  the 

J*tocteriuru  c^  mnt  (p.  H17), 

P«rit3rphlitio  Absceaa  lieing  almcwt  invariably  sccondan^to  disi^ase  of  the 
udix,  itH  position  varies  with  that  *A  the  process  itself*  Tre%'ca  finds  that 
in  the  adult  the  apj^endix  usually  lies  behind  the  end  of  the  ileum  and  its 
meaenteiT,  and  jujinti*  in  the  direction  of  the  spleen  ;  not  unfr©r|uently  it  lies 
vertically  U'hind  the  caecum,  whilst  it  may  hang  down  iuto  the  [lelvis,  and 
may  be  found  tn  contact  with  the  sigmoid  flexure,  rectum,  uteriH,  or  bladder. 
Usually  the  al)Sccs9<K*cu pies  the  peritoneal  cavity  in  the  right  iliac  region  abov^ 
rou  11,  80 
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the  brim  of  the  p6tvig»  and  is  Ijoundcd  by  adhesions  iiiiitiog  together  the 
caecum  and  small  intestine.  H  allowed  to  extend  it  may  burst  intci  the  genenJ 
peritoneum,  or  may  point  in  the  anterior  ab<iomiiial  wall,  or  extend  on  to  the 
thigh*  in  exceptional  cases  the  pus  may  burst  into  the  caecum,  or,  entering  tire 
pelvis,  has  been  kuo\^^  to  dischar^^e  itself  into  the  vagina,  i-ectnm,  or  bijidder. 
In  still  more  exceptional  cases  the  abscess  has  crossed  the  middle  line  to  the 
left  iliac  region,  or  has  extended  upwards  behind  the  ascending  colon,  forming 
a  large  collection  in  rlie  loin,  which  has  K^:*n  known  to  reach  the  diaph^^^O], 
and  even  to  perforate  it. 

Of  the  complications  of  fieritypfilitic  abscess  tlie  most  important  is  diiftise 
I>eritonitis.  This  usually  assumes  a  plastic  form,  the  coils  of  intestine  through- 
out the  abdomen  beio^  glued  together  with  tirro  yellowish  lymph*  There  is, 
as  a  rule,  bat  little  fluid  in  the  cavity,  usually  only  a  few  ounces  in  the 
pelvis.  In  rare  instances  pyaemia  has  resulted  from  septic  phlebitis  and 
thrombmis  of  the  iliac  veins  or  their  tributaries  ;  and  from  infection  of  mvm 
of  the  mesenteric  veins  pylephlebitis  with  suppuration  in  the  liver  has  been 
known  to  occur, 

StjmptmnH. — On  acxionnt  of  the  varied  natnre  of  the  inflammatory  affections 
in  the  region  of  the  caecom  the  symptoms  of  typhlitis  diflfer  considerably. 

Simple  Tsrpklitls  unattended  with  suppuration  is  by  far  the  mo«t  common 
form,  and  as  a  rule  recovery  takes  place  under  simple  medical  treatment.  Its 
probable  pathology  has  already  been  considered,  and  the  symptoms  munt  1^ 
shortly  mentioned  here,  in  order  that  they  may  be  compared  with  those  of  Uic 
severe  forms  which  re^juire  surgical  treatment,  and  because  in  some  oues  aa 
apparently  mild  case  may  end  in  suppuration*  The  attack  begins  more  or  l«i 
acutely,  with  pain  and  tenderness  in  the  i^egion  of  the  cfecnm.  The  bowdi 
are  constipated,  and  there  is  often  some  vomiting,  but  this  is  not  aanaUy  a 
marked  symptom,  Tliere  is  commonly  some  elevation  of  iemi)eratnt«  about 
the  third  or  fourth  d»y,  A  well  marked  swelling  is  felt  in  the  region  of  tlio 
oecum,  the  doughy  character  of  which  indicates  that  it  is  the  ret^oltof  fiBdl 
acGUmnlation.  Treves  has  pointed  out  that  '*  a  carefnl  digital  examtiiaftioii 
pm-  rectum,  and  careful  palpation  of  the  iliac  fussa,  do  not  reveal  :i  ling 

that  resembles  a  swollen  appendix."    After  an  attack  4»f  this  kind  i  ^ad 

tenderness  and  febrile  distnrlmnce  subside  in  about  a  week,  ami  the  swdl- 
ing  rapidly  and  completely  disappears.  In  comfmratively  rare  inatuiotR 
the  symptonis  do  not  clear  up  in  this  satisfactory  manner^  but  suppux^tioQ 
slowly  occurs,  the  first  evidence  of  this  being  the  detection  of  a  fixed  indufiied 
swelling  above  the  outer  pai't  of  Poupart's  ligament. 

Ferforatlom  of  tke  Vermiform  Appendix. — The  more  sevt*re  faroM  ol 
typhlitis,  which  are  in  almost  all  iuHianccs  dependent  upon  perforation  of  Uit 
vermiform  appendix,  differ  much  in  their  intensity.  In  rare  instances  the 
symptoms  closely  resemble  those  resulting  from  pejrforatioa  of  the  BtmoeiQll  ir 
int^tiiie,  although  perliaps  less  rapidly  develope<i  and  attended  with  les 
collapse,  and  death  rapidly  follows  from  diffuse  septic  peritonitis.  Mote 
commonly  the  symptoms  are  as  follows :  The  patient,  usually  a  male  ondir 
twenty  yeeiB  of  age,  has  as  a  rule  l)een  in  good  health  up  to  the  momenl  of 
perforation,  although  occasionally  there  is  a  liistory  of  previous  attidai  loiUer 
in  character.  The  first  symptom  is  sudden  \mu,  which  may  bo  refitifed  In 
any  part  of  the  abdomen,  but  is  usually  felt  chiefly  in  the  mnbilical  re^l^tm, 
perhaps  shifting  later  to  the  position  of  the  caBcnm.     C>f ten  the  pain  ooQ^y 
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without  evident  cause,  but  it  has  been  known  to  follow  a  violent  effort  or  a 
blow  on  the  abdomen.  The  pain  is  soon  followed  by  nausea  and  vomiting, 
which  is  frequently  repeated.  There  is  constipation  from  the  first,  although 
it  often  happens  that  the  patient  has  given  himself  a  purgative  after  the 
invasion,  and  the  bowels  have  responded  to  it.  There  is  a  very  variable 
elevation  of  temperature,  and  sometimes  an  actual  rigor  at  the  onset 
Irritability  of  the  bladder  or  painful  micturition  has  frequently  been  observed. 
The  tongue  rapidly  becomes  coated,  and  the  patient's  face  assumes  the 
characteristic  "  abdominal  expression." 

On  examination  it  will  usually  be  found  that  there  is  slight  general  fulness 
of  the  abdomen,  and  partial  or  complete  absence  of  abdominal  respiratory 
movements.  Even  at  an  early  stage  there  may  sometimes  be  noticed  some 
increased  fulness  above  Poupart's  ligament  on  the  right  side,  and  here  also  the 
absence  of  respiratory  movements  may  be  most  marked.  Tenderness  may  be 
present  only  in  the  right  iliac  region,  or  if  general,  it  is  most  marked  there, 
and  is  accompanied  by  muscular  rigidity  which  prevents  deep  palpation. 
McBuiney  states  that  the  maximum  tenderness  is  usually  at  a  point  midway 
between  the  umbilicus  and  the  anterior  superior  iliac  spine.  Even  when  the  abdo- 
minal wall  has  been  completely  relaxed  by  the  administration  of  an  ansesthetic 
no  swelling  can  at  first  be  felt,  and  when  it  develops  it  is  fixed,  and^  as  Treves 
has  pointed  out,  forms  an  elongated  hard  mass  ''  about  the  size  of  an  adult 
thumb,"  and  can  often  be  detected  ji^^r  rectum. 

The  course  of  the  symptoms  after  the  first  twenty-four  hours  differs 
according  to  circumstances.  Sometimes  the  abdominal  distension  steadily 
increases  without  any  increase  in  the  symptoms  referred  to  the  cecum ;  the 
vomiting  persists,  and  the  patient  dies  within  a  week  of  diffuse  peritonitiB. 
In  other  cases  the  swelling  in  the  csecal  region  increases,  and  assumes  the 
definite  features  of  an  abscess,  with  localized  and  radiating  pain,  flexion  of  the 
right  hip,  and  later,  cedema  of  the  abdominal  wall.  The  chief  varieties  of  the 
perityphlitic  abscess  have  already  been  mentioned.  In  rare  instances  unmis- 
takable symptoms  of  suppuration  subside  spontaneously,  probably  by  the 
abscess  discharging  itself  into  the  cascum  or  some  other  viscus.  In  a  case 
lately  in  University  College  Hospital  the  patient  rapidly  recovered  after  a  free 
escape  of  pus  from  the  vagina.  In  still  another  set  of  cases  the  acute 
symptoms  subside,  and  an  abscess  slowly  forms  in  the  region  of  the  csocum, 
with  very  little  pain  or  constitutional  disturbance. 

The  Diagnosis  of  rupture  of  the  vermiform  appendix  is  in  some  cases 
easily  made,  the  sudden  invasion,  the  seat  of  the  pain  and  tenderness,  the 
vomiting,  and  the  age  of  the  patient  pointing  clearly  to  the  nature  of  the  case. 
On  the  other  hand,  great  difiiculty  may  be  met  with  in  some  instances,  and 
often  the  cause  of  the  patient's  symptoms  has  remained  unrecognized  until  an 
exploratory  abdominal  section  has  been  made.  The  most  severe  cases  may 
simulate  other  forms  of  perforation,  as  of  a  gastric  or  duodenal  ulcer,  but  as  a 
rule  the  symptoms  arc  less  intense,  and  there  is  no  history  of  preexisting 
evidences  of  such  affections.  In  cases  of  ordinary  severity  there  is  often  a 
close  resemblance  of  the  early  symptoms  to  those  of  mechanical  obstruction  of 
the  small  intestine,  especially  internal  strangulation.  The  course  of  the 
symptoms  will  usually  serve  to  distinguish  the  two  conditions  :  in  rupture  of 
the  appendix  the  signs  of  peritonitis  occur  early  and  precede  those  of  obstruc- 
tion, whereas  the  reverse  is  the  case  in  mechanical  obstructions.    It  is  obvious, 
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however,  that  if  the  doubt  is  great,  the  sooner  an  exploratory*  laparotomy 
performed  the  better.     The  careful  examination  of  the  jielvic  organsi  fa  th€ 
female  is  of  tlie  ^eatest  importance,  and  the  close  resemblance  of  the  symptomB 
and  physical  signs  of  a  rnptnred  pyosjilpinx  must  l:)e  borne  in  mind. 

If  the  case  be  first  seen  after  the  development  of  a  ]»erityphlitie  abscega 
the  history  will  usually  serve  to  diatingnish  it  from  other  forms  of  snppan- 
tion.  such  as  that  due  to  bone  disease.  The  chief  difficulty  is  lilcely  to 
ariee^hen  the  abscess  takes  an  unusual  course,  passing  upwards  into  the  loio 
or  across  to  the  left  iliac  region.  A  peri  nephritic  abscess  scansely  ever  ocetm 
\nthout  pus  in  the  urine.  In  chromic  cases  the  dense  inflammatory  swelling 
may  be  indistinguishable  in  the  female  from  that  due  to  pelvic  peritonitia, 
and  has  also  been  confounded  with  a  loc<ilized  tuberculous  peritonitia,  mid  i 
solid  tumour^  such  as  a  sarcoma  in  the  iliac  fassa* 

Trminmit^ — In  the  mild  forms  of  typhlitis  the  treatment  \%  purely  medical, 
and  consists  essentially  in  the  admioistmtion  of  opium,  a  restricted  fluid  diet, 
the  use  of  enemata,  and  the  local  application  of  hot  fomentations,  Surgical 
treatment  in  these  cases  is  altogether  uncalled  for,  except  in  the  exceptional 
iDfitanees  when  comparatively  mild  symptoms  are  followed  by  suppuration. 

In  the  more  severe  cases  in  which  perforation  of  the  appendix  ia  ftuapected 
the  early  treatment  will  depend  upon  the  intensity  of  the  symptoms.  If  i\xfm 
be  very  severe,  and  the  diagnosis  from  some  other  form  of  txTfonition  or  from 
intestinal  obstruction  be  obscure,  immediate  operation  is  indicated.  If  the 
appendix  be  found  perforated  it  should  be  removed,  and  the  peritoneum 
thoroughly  cleansed.  Far  more  often,  however,  there  are  no  definite  indica- 
tions for  immediate  operation,  and  this  is  deferred  until  called  for  on  account 
of  the  presence  of  pus.  The  tiir'atuient  from  the  first  will  be  carried  out  oo 
the  lines  above  indicated  for  simple  typhlitis*,  and  operation  will  be  required 
if  the  increase  of  the  local  symptoms  indicates  the  occurrence  of  snppurlitioD. 
An  incision  should  then  l)e  made,  and  every  care  taken  to  reach  the  abeceia- 
cavity  without  disturbing  the  adhesions  by  which  it  is  localized.  For  thii 
rea8*m  an  incision  in  the  middle  line  should  be  avoided*  as  in  this  way  the 
aliscess  will  lj>e  readied  from  the  peritoneal  cavity,  and  difl^use  peritonittsu  trnrl 
likely  set  up.  Of  the  other  two  available  incisions — a  vertical  one  in  the  \m 
Bemilunaris,  and  an  oblique  one  above  the  outer  part  of  Poupart's  ligament* 
for  ligature  of  the  external  iliac  artery— the  latter  is  the  better,  as  \i  leads  down 
to  the  abscess  in  a  jxjsition  farthest  removed  from  the  general  [itTitoniiil 
ca\*ity.  When  the  pus,  which  is  ofVen  very  fetid »  i?  reached,  a  KuitabU 
drainage  tube  should  be  insert-ed,  and  all  fUrther  disturhance  of  the  pwt 
avoided.  No  8i>eoial  steps  should  be  taken  to  see  the  appendix,  tnd  only  if  fli 
at  once  presents  and  is  non-adherent  should  it  be  ligatured  and  excised. 

If  it  >)e  found  nefe8?«ary  to  open  the  abscess  through  non*adberent  peritonfsimt 
strips  of  gauze  should  be  carefully  introilueed  around  it  before  the  pus  tti 
evacuated,  and  a  drainage  tube  inserted.  The  favourable  cases  aiv  undoubtedlfj 
those  IT!  which  a  localized  ahecess  exists,  and  Is  not  conipHcBtcd  with] 
geneml  T>pritonitis.  If  diffuse  peritonitis  is  also  present  the  chances  of  i] 
favourable  result  are  small.  The  only  hope  for  the  patient  erj^Atstji  iiij 
providing  free  drainasr^*  for  the  localized  collectiou  of  pus,  and  then  irri^t-j 
insr  and  drsinin^  the  ffoneral  peritoneum  throuj^h  a  ine<iian  incision.  J 

Belapemg  TyphiitiB.— Tn  lH>t7  Treves  first  sufrgested  the  ifialraeiil  o( 
certain  cases  of  relupsin^  typhlitis  by  excision  of  the  appendix,  and  Ike  (iipe»« 
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tion  has  been  performed  by  himself  and  others  with  great  success.  The 
operation  is  justifiable  only  in  those  cases  in  which  there  is  good  reason  for 
believing  the  appendix  to  be  at  fault.  This  is  best  proved  by  the  detection  of 
the  enlarged  appendix  during  or  between  the  attacks  ;  the  latter  are  severe, 
often  frequently  repeated,  and  occur  independently  of  constipation  or  other 
conditions  which  favour  the  recurrence  of  attacks  of  simple  typhlitis.  The 
pathological  condition  which  has  been  met  with  in  those  cases  has  been 
described  at  page  929.  The  operation  for  removal  of  the  appendix  should 
be  undertaken  only  after  all  the  symptoms  of  an  attack  have  passed  away. 
The  procedure  is  often  very  difficult  on  account  of  the  existence  of  firm 
adhesions.  Treves  recommends  that  the  appendix  be  removed  about  half  an 
inch  from  the  csBcum,  and  that  the  mucous  membrane  be  united  by  many  fine 
sutures  or  a  continuous  one,  and  the  outer  walls  by  a  second  row. 


RSMOVAIi    OF    PORTIONS    OF    THX    XNTASTINB. 

Enterectomy,  or  the  excision  of  a  portion  of  the  small  intestine  for 
disease,  is  said  to  have  first  been  performed  by  Ramdohr  in  1727.  Coleotomj, 
or  removal  of  a  portion  of  the  large  intestine,  was  first  practised  by  Reybard 
in  1838  ;  three  inches  of  the  colon  were  excised,  the  divided  ends  united  by 
suture,  and  the  patient  recovered.  In  1836  Dieffenbach  removed  a  gan- 
grenous portion  of  the  intestine,  and  sutured  the  ends  of  the  gut  successfully 
in  a  case  of  strangulated  hernia.  Kxcision  of  a  portion  of  the  intestine 
remained  one  of  the  curiosities  of  surgery  till  within  recent  years,  during 
which  it  has  frequently  been  performed  in  this  country  and  abroad. 

Among  the  most  important  conditions  for  which  resection  of  a  portion  of 
intestine  may  be  required  are  :  1.  For  gangrene  or  ulceration,  especially  when 
resulting  from  strangulated  hernia ;  2.  For  ruptures  or  ^unds  of  the 
intestine  which  are  too  extensive  or  in  other  ways  unfavourable  for  a  simple 
snture  ;  3.  For  the  cure  of  artificial  anus ;  4.  For  irreducible  intussusception ; 
5.  For  stricture  of  the  intestine  resulting  from  previous  ulceration  or  the 
presence  of  a  malignant  growth.  The  question  of  the  advisability  of  perform- 
ing resection  in  the  first  four  of  the  above  conditions  has  already  been 
discussed,  but  it  is  necessary  here  to  consider  the  chief  points  concerning 
resection  for  stricture,  especially  of  a  malignant  character.  As  malignant 
stricture  almost  invariably  affects  the  large  intestine,  colectomy  is  the  opera- 
tion required,  and  has  to  be  considered  in  relation  with  the  alternative 
measures  of  colotomy  and  intestinal  anastomosis  (p.  919).  If  symptoms  of 
intestinal  obstruction  are  already  present,  the  time  is  very  unfavourable  for 
resection,  and  colotomy  should  be  practised.  If,  however,  the  condition  of  the 
patient  will  allow,  the  extent  of  the  disease  should  be  ascertained  by  an 
exploratory  laparotomy.  Should  it  be  found  of  limited  extent,  and  apparently 
uncomplicaUid  by  glandular  enlargement,  resection  may  be  performed  ;  but  if 
the  extent  of  the  disease  renders  this  impossible,  intestinal  anastomosis  (p.  924) 
is  an  available  method  of  treatment.  Stricture  of  the  small  intestine,  simple 
or  malignant,  is  rare,  but  should  such  a  case  be  met  with  uncomplicated  by 
actual  obstruction,  resection  should  be  practised.  It  thus  appears  that  com- 
paratively few  cases  occur  in  which  excision  of  a  strictured  portion  of  the  bowel 
is  practicable,  and  when  the  disease  is  carcinomatous  the  chances  of  cure  are 
small     In  1889  Kendal  Franks  collected  51  cases,  including  two  of  his  own, 
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in  wliieh  colei'tomy  had  been  f>erformed  for  malijirnant  disease.    Of  thefte  2?o  i 
as  ft  result  of  the  operation,  2l>  re*.*over€d,  and  in  2  the  result  wag  not  known. 

Of  the  211  cases  which  recovered  the  result  was  traced  for  a  rariable  time  in 
20.  Id  h\  death  or  recurrence  of  the  disease  was  repoited  after  ]>eriods  vary- 
ing from  one  to  twenty- two  months  ;  in  1*  no  recnrrence  was  observed  after 
periods  varying  from  two  to  ten  months.  Only  one  case  was  **  cured/*  the 
patient  bein^  free  from  recurrenee  four  yeai*^  after  0 ngsenliauer  had  removfid 
four  inches  of  the  sitrmoid  flexure  for  carcinoma. 

Operation. — The  general  directions  for  tlie  pertbrmance  of  aMominal  section 
g-iven  at  p.  819  must  l>e  care  folly  attended  to.  The  patient  must  be  thoroughly 
under  the  infliience  of  the  anaesthetic  ;  com]>lete  relaxation  of  the  alxiomijial 
walls  being  m  irreat  assistance.*  to  the  Surgeon.  The  incision  must  be  xnmk 
according  to  circumstances,  the  moist  convenient  position  beincr»  as  a  rule,  ov«r 
the  disease.  The  early  stages  of  the  operation  are  exactly  the  same  as  wbea  it 
h  undertaken  for  wounded  intestine  (VoL  L,  p.  885  ei  seq.).  The  divisioa  of 
the  intestine  must  be  made  well  l>eyoiRl  the  limits  of  the  disease.  After  tlie 
resection  has  been  perfonned  the  8ubsei|uent  steps  of  the  operation  will  depend 
npon  circamstances.  If  the  conditions  are  alt  favourable  the  ends  of  di\4dcd 
intestine  may  at  once  be  united,  and  the  continuity  of  the  bowel  Te-established. 
This  may  be  done  by  one  or  other  nf  x\\{-  method><  of  suture  des?crilied  in 
VoL  L,  p.  WU  pf  Hcq,^  and  fur  the  same  purpose  the  '*  Murphy  Vujtt^ju  "  has 
recently  been  employed  with  success  (p.  *^\^),  U  the  ends  of  the  divided 
bowel  are  of  very  unefjual  size,  as  in  uniting  the  ileum  and  ascending  colon 
aller  excision  of  the  csecum,  the  best  method  appears  to  be  t^  cloee  the  eiida 
completely  witli  Lemberfs  sutures,  and  then  perfonn  latei-al  anastomosis  it 
described  at  p.  y24. 

In  many  instances,  however,  it  will  tie  wiser  to  suture  the  two  ends  of  tht 
bowel  into  the  abdominal  wound,  thus  making  an  artificial  anas,  which  m^ 
be  treated  by  a  subsequent  operation  (p,  8r»9),  Thr»  plan  of  treatment  is 
open  to  less  objection  in  the  case  nf  the  large  intestine  than  the  small,  and  tJi 
some  cases  of  colectomy  a  permanent  artificial  anus  has  been  made  by  oooi* 
pletely  closing  the  lower  opening  and  etituring  the  edges  of  the  upper  one  into 
the  wound, 

OPERATIONS  ON  THK   STOMACH, 

Perforation  of  CJa»tric  TTlcer.^ — When  an  ulcer,  situated  in  a  pmt  of ' 
the  stomach  which  is  not  surrounded  hj  adhesions,  perforates,  the  patient  » 
seized  with  urgent  symptoms,  and  usually  dies  within  twenty-four  houre.  The 
diagnf^is  is  as  a  rule  easy,  and  may  Ite  made  almost  with  c«Ttainty  wiMia 
sudden  severe  abdominal  pain,  followed  mpidly  by  collapse  an*!  vomitiof, 
supervene  upon  symptoms  poggestive  of  ulceration  of  the  6toma<!h.  Cinder 
these  circumstunces  the  only  chance  of  life  is  afforded  by  operative  interfereaoe* 
which  should  be  undertaken  with  the  least  possible  delay.  An  inciaioo  shfUild 
be  made  in  the  middle  line  between  the  ensiform  cartilur*  ^  ^  c  onibllicai^ 
and  this  may  be  sujiplemented  if  neces-sary  by  another  ph^  waiA  bolov 

the  left  C€»stal  margin.  The  perforation,  which  is  neuaily  situated  in  tk 
anterior  wall  of  the  stomach,  must  then  if  poggibfe  be  closed  by  8ev«*ra)  rawi  of 
Lemhert'^  sutures,  so  that  a  consideniblejientoneal  surface  aronnd  tW  perfcmaan 
may  be  brought  tcigether.    The  closure  may  l^e  tested  bj  injectiug  wate-r  iMo 
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the  stomach  thn>agfh  a  tube.  If  this  treatment  be  impossibte,  as  iu  a  caae  of 
Warrington  Haward's,  on  account  of  tlie  thickeniiijir  around  the  perforation, 
the  Btomach  should  be  drawn  up  to  the  wound  and  fixed  there,  as  in  the 
operation  of  gastrostomy.  Finally,  no  pains  must  be  spared  to  cleanse  the 
|jeritoneum  thoroughly  by  irrigation  and  sponging  before  closing  the  abdo- 
minal incision-  After  the  operation  rectal  feeding  shouJd  be  adopted  for 
about  a  week  if  possible,  thirst,  being  best  relieved  by  ver)"  small  quantities  of 
hot  water  given  by  the  month.  Of  i'7  cases  cr»llected  by  Gilford  of  Reading 
in  which  laparotomy  was  performed  for  perforated  gastric  ulcer  W  recovered, 
the  successful  c-iises  ha\ing  been  treated  by  J.  W.  Tuylor,  Barling,  Kriege, 
Aforse,  Maclaren  and  Oiiford»  To  these  must  be  added  cnses  operated  upon 
successfully  by  Bennett,  Morris,  Nicholson,  .lowers,  Walters,  and  Pollard,  The 
on t look  must  be  regarded  as  pnicticaOy  hopeless  if  the  operation  is  delayed 
until  acute  peritonitis  is  actually  established. 

In  other  caj^e-H,  adhesions  having  foniied  before  i^erfomtion  o<*eurs,  a  l«x"tdized 
]>eritonitis  results,  with  the  formation  of  a  snbduiphtaifmahr  almfMS^  which 
derives  mnch  of  itsimi^Kirtance  from  its  close  resemblance  to  various  conditiona 
within  the  chest.  Penrose  and  [*ee  Dickinson  have  recently  recorded  10 
casea  of  abscess  beneath  the  diaphragm  in  connexion  with  perforating  gastric 
ult»er.  They  find  that  the  usual  boundai'ies  of  the  abscess  are  as  follows  : 
above,  theareh  of  the  diaphrugin  ;  on  the  right,  the  falciform  ligjiment;  below, 
the  left  lobe  of  the  liver  and  \M^n  of  the  anterior  surface  of  the  stomach  j  in 
IVont,  the  abdominal  wall  with  the  stomach  adhei'ent  to  it  ;  on  the  left,  the 
cardiac  end  of  the  i^tomach,  the  spleen,  and  the  diaphragm.  Godlee  has 
pointed  out  thai  siieh  an  abscewj,  if  it  coutaiu  gan,  may  readily  l)e  mistaken 
for  u  pyopneuTiuithorux.  It  may  he  co:n plicated  by  simple  elVusion  into  the 
left  pleura,  and  without  actually  perfomtiug  the  diaphragm  may  give  rise  to 
an  empyema.  Ttie  history  of  ptt^existing  alKlominal  symptoms  will  serve  as 
an  imjKjrtant  aid  to  a  correct  diagnosis.  If  the  fact  that  the  absoefia  is  below, 
VktktX  not  above  the  diaphragm,  be  overlortked,  the  Surgeon  may  make  the 
terious  mistake  of  opening  the  healthy  pleura  by  a  poaterior  incision^ 
Godlee  recommends  timt  the  aliscess  l>e  o|jen«Hl  bv  mi  abdominal  incision 
parallel  with  and  jnst  b'low  the  left  costal  margin. 

Operation  has  steveral  times  l>een  undertaken  for  general  peritonitis  result* 
ing  from  the  rupture  of  an  ulcer  of  the  duodenum,  but  uith  fatal  results. 
Dean  has,  htjwever,  suci'easfully  treated  a  ca^^e  of  this  nature  at  the  London 
Hospital.  The  ulcer  wiis  v\ims\  with  suturojt,  and  the  patient  recovered,  but 
unfortunately  death  occurred  two  mrmths  later  from  acute  strangulation  due  to 
adhetiiiti  between  the  omentum  and  the  wound  in  the  parietes, 

TjAeroctomy. — The  jjotfiibdity  of  removing  the  pylorus  for  cancer  was  first 
m^geBted  l)y  liillmth  in  1H77.  (iussenhauer  and  von  Winiwarter  sulisc- 
quently  experimentally  denioiistmled  the  jiosiiibilitv  of  rentoving  portions  of 
the  stomach  from  animals.  The  first  ui*eration  on  the  human  subjwt  waa 
ptrformed  by  Pean  in  1871* ;  the  patient  however  survived  only  five  days. 
In  1880,  Hvdyci'r  npeated  the  o|wration,  but  the  patient  died  in  a  few  hours. 
In  1H81,  Hillr«»th  inrforuied  the  first  successful  opemtiou.  The  [mtient  was  a 
woouin  aged  4^1  ;  she  matle  an  uninterrupted  recovery,  and  ate  a  mutton 
cutlet  with  the  best  appetite  on  the  twentitah  day  atlrr  the  operation.  She 
died  four  months  afu*r  the  operation  from  cancer  of  the  peritoneum  and 
retroperitoneal  lymphatic  glandn. 
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The  o|)eration  is  practicable  only  in  cases  in  which  the  pylorus  has 
foniiecl  Huch  adhesions  to  tfie  sun-nmniiD^  part^t  m  to  prevent  its  being  dravn 
completely  from  the  wound*  Before  the  operation  the  piitient  must  be  con- 
fined to  liquid  food  for  some  days.  Immediately  before  commencing  the 
stomach  must  be  tlioroui^bly  cleaned  with  tepid  water  by  means  of  tbt? 
8tomach-pu!np.  The  incision  through  the  abdominal  wall  must  l)e  transmetse^  (a 
nearly  so,  in  direction,  placed  over  the  tamom%  and  tree  enough  to  exposa 
the  parts  thoroughly.  In  Billroth's  cases  the  external  wound  wa»  four  to  fi?« 
inches  in  length,  croesing  the  middle  line  above  the  unjbilicus.  Tlie 
great  and  t^mall  omentum  must  be  carefnUy  sepamtcd  from  the  fiart^  to  be 
removed,  all  bleeding  vessels  being  ded  a^  divided.  The  pyloric  part  i>f  the 
8tomiu*h  is  then  drawn  from  the  wound  and  laid  on  a  earbolize*!  cloth  or  jt  flut 
sponge^  the  subaequent  eteps  of  the  operation  being  condnetcd  outside  tlie 
abdouieiK  The  stomach  and  duodenum  are  then  cut  through  with  acisaoni 
After  eiix;h  stroke  of  the  scisBors,  any  bleeding  point  i*  ^ecui^d.  Before 
dividing  the  duodenum,  a  few  threads  must  be  juussed  through  its  serons  and 
muscular  coats,  lest  it  slip  baek  into  the  cavity  of  the  alidomen.  The  stomach 
is  then  titted  to  tbe  duodenum,  by  the  i^emoval  of  a  V'^^^^^P^  piece  of  its 
wails«  eitlier  in  the  greater  and  leaser  curvature,  or  at  one  side  only.  Fioatlj, 
tbe  duodenum  and  the  stomach  art-  united  by  gutui-es  inserUid  afi  already 
describe*!,  the  stomach  returned  Uy  the  abdomen,  and  tlie  wound  ejoesed.  The 
operation  takes  from  one  to  two  hours,  and  fifty  to  sixty  sutun^s  may  be 
required.  Success  depends  upon  attention  to  antiseptic  details,  and  prevention 
of  the  escape  of  any  of  the  intestinal  contents  into  the  abdomen.  In  aoine 
cases  the  divide<l  stomach  and  duodenum  have  l>een  closed  f*t{>arately  with 
ftutures  and  gastro-enterostomy  performed  in  the  maimer  described  lielow.  In 
the  after- treatment  no  fcxMl  is  allowed  by  the  moutli  for  two  i*r  tliree  da^s,  tht 
patient  heiug  supported  by  nutritive  enemata,  Billroth  allowed  bin  ^Hti 
sour  milk  on  tlie  third  day. 

rp  to  188<;  Billroth  and  his  assistants,  Wulfler  and  von  Winiwjirter* 
excised  tbe  pylorus  for  cancer  in  14  cases,  with  8  deaths  and  U  TtGO 
Of  the  six  who  recovered,  one  was  alive  four  years  aft*^,  but  in  a  dyio^ctato 
from  cancer  of  the  glands  of  the  groin  ;  a  recurrent  growth  was  cut  out  of  the 
icar  in  the  abdominal  wall  two  years  after  the  operation.  Another  palieot 
remained  well  after  two  years.  The  i*est  died  of  recurrence  under  oiM  year. 
Of  three  jmtients  operated  on  for  simple  stricture,  two  died.  Theaa  rwidta 
are,  however,  quite  exceptional.  Kramer  has  collected  the  results  of  73  caMi 
operated  on  f^ir  cancer  ;  of  these  a**  died  directly  from  the  operation*  CH 
10  cases  operated  on  for  cicatricial  stricture,  1  recoveiiKl  and  i\  died,  Tbets 
results  are  not  encouraging,  and  probably  do  not  represent  the  real  nioitaU^, 
The  chance  of  recovery  from  the  operation  is  small,  and  nx^urrcnoe  ie  ttbnoii 
certaiu  if  tlie  patient  survives*  It  is  doubtful,  therefore,  whether  pyloreolttaij 
will  retain  a  place  anioug&tt  legitimate  surgical  operations. 

Gajrtro-Enteroatomy. — This  operation  was  tirst  }>erformed  b^  Wulfler  is 
1881,  in  a  case  in  wlijcli  pylorectomy  was  impossible  on  actuiunc  t^f  implioi^ 
tion  of  neighbouring  parts  by  tiie  aincer.  He  lli«-refore  drew  up  »  portion  rf 
the  upper  jiart  of  the  small  intestine,  andap  to  the  great  cuiratuiv  of 

the  i>»toinacb,  established  a  hstulous  cummn  \\  between  ihem.     In  tliia 

comitry  the  operation  has  been  succaisfully  (lerformed  by  A.   E.  Bari(«r» 
U.  Page^  JeBsett,  Mayo  Hobson  and  utbei^^.    Of  Kfi  cttiei)  collected  bj  Mtuphjr 
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of  Chicago  53  recovered.  The  earlier  steps  of  the  operation  are  the  same  as  in 
pjlorectomy.  The  stomach  being  exposed,  a  loop  of  small  intestine  is  drawn 
up  from  below  its  cardiac  end. 

Various  methods  have  been  employed  for  attaching  the  jejunum  to  the 
stomach.  Senn's  bone  plates  have  been  successfully  employed  in  a  considerable 
number  of  cases.  The  plates  are  used  in  the  manner  already  described  and 
figured  at  page  924.  Murphy's  **  button,"  which  is  available  for  all  varieties  of 
intestinal  anastomosis,  has  also  been  employed  in  this  operation  ;  the  method 
of  using  it  will  be  described  in  the  operation  of  cholecystenterostomy  at  page 
043.  Murphy  has  recorded  seven  cases  in  which  this  method  has  been 
employed  by  himself  and  others  with  only  one  death. 

If  gastro-enterostomy  is  performed  with  simple  sutures,  the  best  method  is 
Barker's  modification  of  Wolfler's  operation.  The  omentum  having  been 
pushed  over  to  the  left,  the  first  part  of  the  jejunum  and  the  middle  of  the 
anterior  surface  of  the  stomach  are  drawn  out  of  the  incision.  The  intestine 
should  be  emptied  of  its  contents  and  occluded  at  two  points  in  the  way  already 
described  by  means  of  two  india-rubber  tubes.  A  fold  of  the  stomach  is  then 
pinched  up  and  the  empty  gut  applied  to  it,  the  two  being  held  firmly  together 
between  the  finger  and  thumb  of  the  left  hand.  A  longitudinal  incision  about 
one  inch  in  length  is  then  made  in  each,  dividing  the  serous  and  muscular 
coats  only.  A  Une  of  interrupted  sutures  is  then  inserted  uniting  the  posterior 
edges  of  the  divided  muscular  and  serous  coats  of  the  small  intestine  and 
stomach.  The  stitches  must  be  continued  at  each  end  for  about  one  inch 
beyond  the  incisions,  passing  through  the  muscular  and  serous  coats,  so  as  to 
fix  the  intestine  firmly  to  the  stomach.  The  mucous  membrane  may  now  be 
divided,  and  the  rest  of  the  operation  finished  in  the  usual  way,  a  second  row 
of  sutures  being  afterwards  inserted  on  both  ^sides  to  give  greater  security, 
0 astro-en terostomy  has  given  much  relief  in  several  cases,  but  it  should  not  be 
undertaken  if  the  patient  can  be  kept  in  tolerable  comfort  by  daily  washing  out 
the  stomach. 

Although  it  is  only  a  palliative  measure  it  is  doubtful  whether  pylorectomy 
should  ever  be  adopted  in  preference  to  it  in  the  treatment  of  malignant 
stricture  of  the  pylorus. 

Jcjnnostomy,  or  the  formation  of  a  fistulous  opening  in  the  upper  part  of 
the  jejunum  after  attaching  it  to  the  abdominal  wall,  has  been  perforpied 
amongst  others  by  Golding-Bird,  Pearoe  Gould,  Ogston,  and  Mayo  Bobson. 
It  seems  in  every  way  inferior  to  gastro-enoerostomy,  except  that,  as  it  can  be 
very  quickly  perfonned,  it  may  sometimes  be  available  when  gastro-enterostomy 
lA  not. 

Digital  dilatation  of  the  Fyloms  for  Simple  Stricture,  or  Xioreta's 
Operation. — This  operation  was  first  performed  by  Loreta,  of  Bologna,  in 
1882.  He  exposed  the  stomach  as  if  for  pylorectomy,  and  opened  it  by  a 
transverse  incision  between  5  and  6  cm.  long  near  the  pyloric  end.  He  then 
inserted  first  the  forefinger  of  the  right  hand,  and,  by  a  drilling  movement 
passed  it  through  the  narrowed  pyloric  orifice.  He  then  inserted  the  left  fore- 
finger also,  and  stretched  with  some  degree  of  force.  The  opening  in  the 
stomach  was  immediately  closed  by  Czerny's  suture,  the  abdominal  wound 
brought  together,  and  an  antiseptic  dressing  applied.  The  operation  lasted 
considerably  under  an  hour.  The  patient  was  fed  by  enemata  till  the  fourth 
day,  when  a  little  food  was  given  by  the  mouth.    Loreta  is  said  to  have  per- 
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formed  this  operation  in  more  than  30  cases,  lb  has  been  performed  twice  In 
New  York,  with  a  fatal  result.  Two  succesKfiil  cases  have  been  performed  in 
this  conntry,  one  by  Halyard  of  Hull  and  one  by  F.  Treves.  In  all  tlw? 
Buccessful  cases  the  patient  has  experienced  great  relief,  and  it  ia  reported  thut 
there  has  been  no  e^se  of  recurrence  of  the  stricture. 


OPBRA.TIONB  ON   TBCB    I^XVIIR. 

Surgical  procedures  on  the  liver  are  required  fur  the  relief  of  aliscesses,  for 
the  cure  of  hydatid  cysts,  and  for  some  affections  of  the  gii  II -bladder. 

Abscess  of  the  Liver. — Al}8cesse.s  of  the  liver  may  be  rriuliiple  or  single. 
Multiple  abseesses  are  usually  the  result  of  pyaemia,  and  admit  of  no  iiurgical 
treatment.  The  single  abscess  generally  occurs  in  patients  wh**  have  liv^sd  in 
tropical  retrions,  and  is  consequently  often  termed  the**  tropical  abscess/*  The 
diagnosis  of  the  disease  lielongs  rather  to  the  Physician  than  to  the  Surgpon. 

It  will  be  sufficient  to  mention  hei\;  that  the  chief  symptoms  are  fever,  rigors, 
loss  of  appetite  and  health,  occasmnal  jaundice,  with  pain  in  the  regiou  of 
the  liver,  and  sometimes  in  the  right  shoulder  The  condition  of  the  peiienl 
when  he  is  Been  in  this  country  has  been  fully  depicted  by  Godlee.  He  tt 
sallow,  partly  fiY)m  combined  anaemia  and  mild  icterus,  and  partly  from  tli« 
bronzing  whirh  is  ciuised  by  the  buraing  tropical  sunt* ;  yellow  junudioe  b 
mre.  He  is  thin,  anxious-looking,  and  wasted  ;  the  abdomen  is  fall  and  mor^ 
or  less  motionless.  The  tongue  is  pale  and  furred,  and  the  extremities  tend  to 
be  cold  and  clammy.  The  liver  is  usually  enlarged,  eometimes  considerably* 
and  there  is  often  a  prominence  at  the  epigastrium  or  a  little  to  the  nght,  or 
else  in  the  lower  part  of  the  right  axilla.  If  the  latter,  the  liver  duhie**  ii 
raised,  and  the  inteix^ostal  spaces  slightly  bulged,  both  these  signs  disappttfmilg 
or  becoming  less  marked  when  the  patient  turns  on  to  the  left  aide,  unlotf 
the  abscess  is  actually  pointing.  The  amount  of  tenderness  over  the  livifr 
varies  witli  the  depth  at  which  the  abscess  is  situated.  The  elevstioQ  of 
temperature  is  usually  slight.  The  bowels  are  as  a  rule  constipated  ;  Ui9 
urine  sc^anty  and  high-coloured. 

The  abscess,  if  unrelieved,  most  commonly  comes  to  the  surface,  cith^fr  hi 
the  epigastric  region  or  through  one  of  the  lower  intercostal  spsccs,  Uiitallf 
in  the  axilla.  It  may.  however,  extend  through  the  diaphragm  and  com* 
municat*?  with  the  lung;  an  at^cident  which  is  often  accompanied  by  hemo- 
ptysis, and  is  followed  by  ex|>ectoration  of  blood-stained  or  chocolate-oolouitd 
pi»s  ;  or  it  may  burst  into  the  pleura.  More  rarely  rupture  hii&  talcea  plaoi> 
into  the  stomach  or  intestine,  or  into  the  peritoneum,  with  the  prodnctton  of 
geneml  p^_*ritonitis,  or  more  often  of  a  localized  subdiaphragmatic  abscaeoi. 

Treatmmt.—l^  tlie  L-xistenre  of  an  abscess  of  the  liver  is  siispecled,  llie 
presence  of  pus  should  be  iisctTtuined  by  the  use  of  the  aspirator.  Thin  "pt^ 
cedure  is  not  altogether  free  from  risk,  and  Oodlee  has  recorded  a  most  iostrDc* 
tive  case  in  which  fatal  haemorrhage  followed  eiploratton  of  an  enlafi^^  liTer 
with  an  aspirator  needle,  the  enlargement  being  due  to  leaoocjrthaemia*  and  not 
to  abs(*esB  as  was  su&ixx^ted. 

When  the  prc^^ence  of  pus  has  been  proved,  the  sooner  the  absotai  is  0|i€iied 
and  drained  the  better  ;  when  possible,  Fayrer  nn.Mimmcnda  that  ttiia  be  dome 
in  front  rather  than  bi4iind.  When  the  operation  is  perJbrmed  in  tttmu 
ndhesions  will  usually  tie  found  l)etween  the  liver  and  the  abdominal  wall^  bnt 
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Godlee  has  pointed  out  that  this  cannot  be  foretold  with  certainty  even  when 
a  prominent  swelling  exists.  If  after  dividing  the  parietes  the  hver  be  found 
adherent,  the  Surgeon  may  at  once  proceed  to  open  the  abscess  by  passing  a 
bistoury  or  dressing  forceps  along  the  aspirator  needle  with  which  the  abscess 
has  been  found.  The  opening  should  be  large  enough  to  admit  a  drainage- 
tube  the  size  of  the  finger.  The  free  haemorrhage  usually  stops  quickly  if  the 
finger  is  passed  into  the  track.  If  no  adhesions  exist  between  the  liver  and 
the  abdominal  wall,  a  ring  of  sutures  must  be  introduced  so  as  to  fix  the  liver 
to  the  parietal  peritoneum.  Godlee  recommends  that  fully  curved  Hagedom'a 
needles  be  used  and  the  sutures  passed  deeply  into  the  liver  substance,  in  a 
double  row  and  overlapping  each  other. 

If  necessary,  the  abscess  may  at  once  be  opened  in  the  centre  of  the  circle 
surrounded  by  the  sutures,  but,  if  possible,  this  should  be  delayed  for  two  or 
three  days,  when  firm  adhesions  will  have  formed. 

If  the  abscess  be  pointing  at  the  side,  the  incision  should,  if  possible,  be  made 
below  the  normal  line  of  the  pleura,  according  to  Godlee,  "  roughly  not  more 
than  two  inches  above  the  margin  of  the  ribs  in  the  mid-axillary  line."  When 
the  opening  is  made  above  this  line,  no  trouble  will  occur  if,  as  usually  happens, 
pleural  adhesions  have  already  formed.  If,  however,  the  pleural  cavity  be  opened, 
the  diaphragm  should  be  carefully  attached  to  the  costal  pleura  by  a  circle  of 
stitches  before  the  abscess  is  opened  through  it.  When  the  operation  is  per- 
formed through  the  chest  wall  a  piece  of  rib  should  be  removed,  as  in  the 
treatment  of  an  empyema  (p.  759). 

Patrick  Manson,  who  has  had  a  large  experience  in  the  treatment  of  tropical 
abscess  of  the  liver,  has  devised  a  special  form  of  trochar  cannula  which  is 
pushed  boldly  into  the  abscess  through  a  small  incision  in  the  skin  after  the  posi- 
tion of  the  pus  has  been  determined  with  the  aspirator.  A  large  drainage-tube, 
tightly  stretched  on  a  steel  stilette,  is  then  passed  through  the  cannula  ;  the 
latter  is  removed,  and  when  the  stilette  is  withdrawn,  the  tube  by  its  expansion 
prevents  any  escape  of  pus  except  through  its  lumen. 

Hydatids  of  the  Liver. — A  hydatid  cyst  is  characterised  by  a  gradual 
progressive  enlargement  of  the  liver,  regular  or  lobulated  in  form,  smooth  on 
the  surface  and  rounded  at  the  edge.  The  general  health  suffers  but  little, 
there  is  no  fever  and  no  pain  until  the  tumour  reaches  a  considerable  size,  and 
causes  lo<!al  peritonitJR  with  the  formation  of  adhesions.  When  the  tumour  is 
very  large,  suppuration  may  take  place.  For  a  more  detailed  description  of 
this  disease  I  must  refer  the  reader  to  works  on  medicine. 

Surgical  interference  should  never  be  undertaken  until  the  tumour  reaches 
such  a  size  as  to  become  a  source  of  inconvenience  to  the  patient.  If  any 
doubt  exists  as  to  its  nature  this  may  be  cleared  up  by  the  use  of  the  aspirator, 
the  fluid  of  a  hydatid  cyst  resembling  nothing  in  the  body  except  cerebro- 
spinal fluid  (Vol.  I.,  p.  loo).  The  exploration  of  a  doubtful  abdominal  tumour 
with  the  aspirator  is  by  no  means  free  from  danger,  and  as  a  general  rule  a 
small  exploratory  incision  is  much  to  be  preferred.  The  following  are  the 
chief  modes  of  treatment  which  have  been  adopted  in  this  disease : — 

Acujmnrfnrp. — Many  cysts  have  been  cured  after  simple  puncture  by  means 
of  acupuncture  needles  repeated  at  short  intervals.  It  appears  that  the 
fluid  escapes  through  the  punctures  and  is  absorbed.  This  simple  treatment 
has  however,  very  freijuently  been  followed  by  suppuration,  necessitating  a  free 
opening  of  the  cyst  to  save  the  patient.     It  is  said  also  that  it  may  lead  to 
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the  dilTufiioa  of  the  parasites  thruugh  the  peritoneal  cavity  with  the  formauoQ 
of  new  cysts.     For  these  reaaons  acupiuicture  Bhould  not  be  practised, 

EkciraU/sia  has  been  tried  in  several  cases,  but  presents  no  advantages  over 
simple  puiiftnre. 

Tappimf  hn&  bi:ea  very  largely  employed,  chiefly  no  doubt  on  acoonnt  ui  iw* 
simpiieity,  and  has  bet^n  attended  with  a  moderate  degree  orsuocees.  It  bus 
been  performed  with  a  simple  tnx'har  or  with  aa  aspiratort  and  otlen  tJt« 
operation  has  been  several  times  repeated.  Of  411  cafles  collected  by  Thomas 
of  Adelaide*  78  or  17*7  per  cent  died,  and  in  97  others  the  treatment  failed. 
The  chief  causes  of  death  w^ei'e  exhaustion,  peritonitis,  and  septic  pciisonmg. 
The  chance  oi  succei^s  seems  tcj  be  i,^reater  alter  aspiration  than  utter  smiple 
puncture. 

Injection  with  iodine,  carbolic  acid,  and  other  substances  has  been  employed, 
but  does  not  seem  to  offer  any  advantages  over  simple  aspiration.  Of  18  caaes 
collected  by  Thojnas,  5  died. 

Dmhmyt'  of  the  njnt  by  means  of  a  cannula  inserted  on  a  trochar  and  tied  in 
has  been  Nuecesslul  in  some  cases,  it  is  always  followed  by  suppuration,  and 
is  attended  with  considerable  risk  of  peritonitis. 

Openifig  Urn  cyst  by  camHcs  as  i-ecommended  by  Etuiamier  was  formerly 
fre<;iuently  adopted,  the  object  being  to  form  adliusions  between  the  op{)u«ed 
surfaces  of  llie  peritoneum  befort^  the  cavity  was  reached.  It  is  tedious  and 
painful,  find  is  now  seldom  adopted*  Of  M  cases  »:ul[ected  by  Thomas  ^fi*  died, 
*ib  wtn;  cured  ;  in  the  others  the  result  was  unsatisfact^^ry  or  not  known. 

immun  and  drahutge  wdh  removal  of  the  purmitk  cyst  is  the  methtwi  ol 
treatment  which  has  given  the  most  satisfactory  results,  and  is  mml  often 
adopted  at  the  present  day.  Tliis  opcratioii  was  tii-st  performed  by  Lindemann 
of  Hanover.  He  divided  the  abdominal  wall  by  a  vertical  incision  under 
antiseptic  precautions,  and  exposed  the  suriace  of  the  liver.  The  wound  was 
then  held  open  and  a  number  of  fine  sutures  passed  attaching  the  peritouoQffl 
to  the  skin.  Two  strong  threads  were  then  passed  tlirough  the  cyst-wall 
parallel  to  the  edge  of  the  wound,  by  means  of  which  it  wafi  drawn  well  oni  af 
the  abdomen.  It  was  then  opened  freely  between  the  threads  and  the  piiru«iuc 
cyst  cleaned  out  aa  far  as  possible  Finally  the  cyst-wall  was  closely  aewn  to 
the  skin,  a  large  drainage  tube  inserted  and  an  antiseptic  dressing  applied* 
This  operation  may  conveniently  be  modified  as  follows  :  After  ex[x*9iug  the 
cyst  the  peritunemn  is  plugged  around  with  sponges,  and  the  cyst  {mrtuilly 
emptied  with  an  iispirator  needle.  It  is  then  drawn  well  up  into  Uie  woaml 
and  incised,  the  edges  of  the  opening  l>eing  held  in  several  pairs  of  foiri- 
pressure  forceps.  The  eyst-wall  and  its  contents  are  next  remold  aa 
thoroughly  as  possible  with  the  finger  or  forceps,  and  finally  the  edgtaa  of  Iha 
incision  in  the  liver  are  carefully  sutured  to  those  of  the  skin  tncisioii,  and 
a  large  drainage  tube  is  inserted.  <.>vvmg  to  the  abundance  of  the  diachiifCt 
and  Its  highly  putrcscible  chai*acter,  the  utmost  aux'  must  be  taken  irttii  tlM 
antiseptic  dressing.  Thomas  in  18h9  was  able  to  collect  GH  cases  of  hydatid  H 
of  the  liver  in  which  this  treatment  had  been  adopted*  Of  these  7,  or  lo*:ft>  ^ 
per  cent,,  died,  and  the  remainder,  nearly  'Jo  per  cent.,  were'  cured ;  9epcio 
complieationsi  were  the  most  common  cause  of  death. 

Vt)lkmatui  advised  that  if  there  are  no  adhesions  the  operation  ahoald  ba 
performed  in  two  stages,  the  surface  of  the  liver  being  Urat  ei[Hj««04l,  and  H 
MJh**  wound  plugged  with  carbolic  gauze  for  live  or  six  day^  till  tirzu  adhcaioai  H 
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have  formed  between  the  liver  and  the  parietal  peritoneum,  when  the  cyst  ia 
opened  and  treated  as  above  described.  Other  Surgeons  have  sutured  the 
surface  of  the  liver  to  the  parietal  peritoneum  in  order  to  ensure  the  forma- 
tion of  adhesions.  The  stitches  may  be  inserted  in  the  manner  described  at 
pa^e  989. 

The  experience  of  those  Surgeons  who  have  extensively  employed  Linde- 
mann's  operation  suggests  that  the  performance  of  the  operation  in  two  stages 
is  as  a  rule  unnecessary.  In  some  instances,  hydatid  cysts  of  the  upper 
convex  surface  of  the  liver  have  been  treated  through  a  thoracic  incision  after 
removal  of  portions  of  one  or  more  ribs.  The  same  precautions  against  infec- 
tion of  the  pleura  should  be  adopted  as  in  the  treatment  of  an  abscess  (p.  938). 

A  suppurating  hydatid  cyst  must  be  treated  in  the  same  way  as  a  liver 
abscess. 

Sesection  of  the  Liver.— The  removal  of  a  diseased  portion  of  the  liver 
has  been  practised  in  very  rare  instances.  Tansini  of  Modena  successfully 
excised  part  of  the  left  lobe  together  with  a  hydatid  cyst  which  was  buried  in 
its  substance.  The  profuse  haemorrhage  was  arrested  by  ligatures  and  temporary 
plugging,  and  the  wound  was  closed  with  catgut  sutures.  Terrillon  successfuUy 
removed  part  of  the  right  lobe,  which  contained  several  small  hydatid  cyste^ 
by  surrounding  its  base  with  an  elastic  ligature  and  leaving  it  to  slough  out- 
side the  abdominal  wound.  Liicke  adopted  similar  treatment  in  a  case  of 
carcinoma  of  the  left  lobe  of  the  liver,  the  removal  of  the  lobe  being  completed 
with  the  cautery.  The  patient  recovered,  and  the  wound  was  healed  in  four 
weeks.  Keen  has  successfully  removed  a  cystic  tumour  attached  to  the  border 
of  the  right  lol)e. 

Operations  on  thk  Gali^Bladder. — Great  advance  has  been  made 
during  recent  years  in  the  surgical  treatment  of  the  various  conditions  which 
may  arise  from  the  presence  of  gall-stones  in  the  gall-bladder  and  its  duct,  as 
well  as  in  the  common  bile-duct.  It  is  obvious,  however,  that  only  a  certain 
proportion  of  cases  of  cholelithiasis  require  operative  interference.  Maya 
Robson  considers  the  following  to  be  the  most  important  conditions  in  which 
operation  is  indicated  : — 1.  Repeated  attacks  of  biliary  colic  apparently  due 
to  gall-stones,  which,  not  yielding  to  medical  treatment,  are  wearing  out  the 
patient's  strength  :  2.  When  there  is  evidence  of  suppuration  in  the  neigh- 
bourhood of  the  gall-bladder  set  up  by  gall-stones  ;  8.  Empyema  of  the  gall- 
bladder ;  4.  Dropsy  of  the  gall-bladder  ;  5.  Obstructive  jaundice  due  to 
occlusion  r>f  the  common  duct  by  gall-stones  ;  0.  Acute  or  perforative  peritonitis 
starting  in  the  region  of  the  gall-bladder. 

The  most  favourable  cases  for  operation  are  those  in  which  dilatation  of  the 
gall-bladder  resulU  from  the  impaction  of  a  gall-stone  in  the  cystic  duct ;  as 
the  common  duct  is  not  obstructed  there  is  no  jaundice,  and  the  fluid  distend- 
ine  the  cyst  is  not  coloured  with  bile.  In  some  cases  the  distended  gall- 
bladder has  been  known  to  inflame,  suppurate,  and  discharge  externally, 
leaving  a  fistulous  opening  through  which  gall-stones  have  been  discharged. 
The  diagnosis  of  distended  gall-bladder  is  not  always  possible  ;  it  is  usually 
freely  movable  except  at  its  upper  attachment,  and  may  resemble  a  renal 
tumour,  or  a  hydatid  cyst.  The  condition  is  infinitely  more  serious  when 
the  common  duct  is  blocked  by  a  calculus  ;  obstructive  jaundice  results,  and  if 
unrelieved,  is  likely  to  prove  fatal  before  any  great  dilatation  of  the  gall-bladder 
takes  place.    The  not  unfrequent  association  of  gall-stones  and  malignant 
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disease  of  the  gall-bladder  miigt  be  borne  in  mind^  although  ft  certftfn  diagx 
in  snch  cuscb  is  rarely  pofisible  except  i>v  an  exploratory  uj>eration. 

The  following  operations  need  consideration  : — /  holvcystiHontti^  or  openiiig 
the  gall-bladder ;  2.  Ohoieeysteeimnif^  or  excision  of  the  gall-bladder ;  and  B* 
C/tolecf/itfmferostomfj,  or  the  establishraeut  of  a  fistuloufl  opening  between  the 
gall-bladder  and  intestine. 

Gholecystotomy  wa«  first  [>erforraed  l>y  Bobbs  of  Indianapolis  in  1807, 
the  patient  recovering.  In  IH??^  Alarion  Sims  operated  without  BueceBS  ;  in 
187t)  Lawson  Tait  succeeafally  a^^coraplished  the  i-emoval  of  the  impacUd 
gall-«tone,  and  since  then  the  operation  has  been  pei-furmed  in  a  large  nnml^'r 
of  cases  with  success. 

The  operation  k  thus  perft^rraed  : — A  vertical  incision  is  made  at  the  onU-x 
border  of  the  right  rectos^  conimeneing  alxive  at  the  costal  margin  if  the  gall* 
bladder  be  not  distended,  or  having  its  centre  over  the  cyst  if  such  exisL  All 
the  precautions  usual  in  abdominsil  operations  must  be  taken.  If  the  gall* 
bladder  be  distended,  the  abdominal  opening  should  be  plugged  around  with 
gpooges  and  the  cyst  emptied  with  an  aspirator.  As  it  becomes  lax  it  ii 
drawn  well  npinto  the  wound.  It  is  then  opened  freely,  and  ita  interior  cleaned 
oat  with  a  spongei  any  loose  stones  being  removed.  The  finger  is  next  intiv- 
dnced  into  the  abdomen  outside  the  gall-bladder,  and  the  ducts  cxaniiaed  for 
imjmcted  calculi.  These  may  l>e  carefully  extracted  with  a  forceps  or  scoop 
paa&ed  int^>  the  duct  from  the  gall-bladder  and  aided  by  the  finger  outside  th« 
duct  If  this  bf^  impossible,  the  stone  may  \m  crushed  with  patlded  forceps 
or  with  the  finger  and  thumb,  or  it  may  be  broken  up  with  a  round  needle 
passed  through  the  wall  ^f  the  duct,  and  the  fragments  then  extracted.  A 
last  resource  consists  in  incising  the  duct,  and  after  the  removal  f»f  the  i^ne 
closing  the  incision  with  suturea,  as  sucresHtully  practised  by  Knowdejr 
Thornton.  The  operation  is  completed  by  attaching  the  edges  of  opeoing  in 
the  gall-bladder  to  those  of  the  upper  part  of  the  skin  incision  and  cloaing  the 
remainder  of  the  abdominal  wtmnd  in  the  usual  way.  A  good-sixed  dnitmi^ 
tube  is  then  inserted,  and  an  antiseptic  dressing  apphed.  If  an  ej^cape  of  bilr 
ghoffs  that  the  passages  ai\!  clear,  the  tube  can  as  a  rule  be  r  ;\ftcr  • 

few  days.     The  fi?;tula  will  usually  close  without  any  farther    i  tr^ai- 

ment 

Kiister,  Roux,  >Iereditb,  and  others  have  modified  the  operativJi  i^y  •  um- 
plrtely  closing  the  opening  in  the  gall-bladder  with  ?<utures,  but  as  a  gtncfil 
mle  it  seems  to  be  far  safer  to  adupt  the  meth(xi  al)ove  described^  u  th^ 
danger  of  the  stitches  giving  way  appeal's  to  be  considemble.  CholecjrAAiMllij 
IS  most  ditficult  in  those  eases  in  which  the  gall-bladder  is  contmctod  am! 
surrounded  by  adhesions.  After  the  calculi  have  been  removed  it  imiy  bt 
found  imp<i8sible  to  draw  the  opening  up  to  the  aMitmtnal  incision.  Umlef 
these  circumstances  it  has  been  found  that  no  harm  results  if  a  tube  br 
passed  into  the  gall-bladder  and  another  into  a  neighlwuring  pjirt  of  thr 
periti*neum  in  case  any  extravasation  should  occur. 

Cholecystectomy^  or  excision  of  the  galUbladder,  was  first  )jerfomied  by 
Langenbuch.  It  is  an  operation  which  ia  very  raa^ly  retiainxl,  the  mott 
important  indication  f(»r  it  being,  that,  as  the  i-esult  <  CMJr 

dactf  a  fistnla  discharging  mucus  persists  after  chole* ;  iiimn 

aa  the  fistula  closes,  the  gall- bladder  again  becomes  distended.     U  is  obtJOQi^ 
that  the  operation  should  not  be  performed  when  a  fistula  dtschargiiiit  htlr 
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is  due  to  obstruction  of  the  common  duct.  Robson  believes  that  excision  of 
the  gall-bladder  for  malignant  disease  can  rarely  be  called  for,  as  the  neigh- 
bouring parts  are  almost  always  implicated.  The  operation  consists  in  care- 
fully isolating  the  gall-bladder  until  the  cystic  duct  is  reached,  which  is 
liffatured  with  silk  and  divided. 

Cholecystenterostomyt  or  the  formation  of  a  fistulous  opening  between  the 
gall-bladder  and  the  intestine,  was  first  performed  by  Von  Winiwarter  in  1880. 
The  operation  may  be  undertaken  in  cases  of  jaundice  due  to  some  form  of 
incurable  obstruction  in  the  common  duct,  and  has  been  successfully  performed 
by  Mayo  Robson  and  others  in  cases  of  incurable  biliary  fistula.  The  operation 
is  carried  out  through  an  incision  in  the  right  linea  semilunaris,  and  the 
communication  should,  if  possible,  be  established  with  the  upper  part  of  the 
jejunum.  Various  methods  have  been  adopted  by, different  operators.  Von 
Winiwarter  sutured  together  the  gall-bladder  and  jejunum  around  two  circular 
«reas,  and  at  a  second  operation  opened  the  adherent  part  through  an  incision 
in  the  bowel  In  other  cases  the  method  of  suture  used  by  Wolfler  in  gastro- 
enterostomy (p.  987)  has  been  successfully  adopted. 

In  this  operation,  as  in  the  various  forms  of  intestinal  anastomosis,  differetit 
mechanical  contrivances  have  been  devised  with  the  object  of  rendering  tiie 
use  of  complicated  methods  of  suture  unnecessary.  Thus,  in  two  of  the 
three  successful  operations  performed  by  Mayo  Robson  decalcified  bone 
bobbins  were  used.  The  bobbin  is  shaped  like  a  cotton-reel,  and  the  ends  are 
inserted  into  the  viscera  to  be  connected  through  a  small  incision  in  the  wall 
of  each.  Only  two  sutures  are  needed  :  an  inner,  to  approximate  the  edges  of 
the  divided  mucous  membrane,  and  draw  them  tightly  around  the  bobbin,  and 
an  outer,  to  include  the  serous  and  muscular  coats.  Muq)hy  of  Chicago  has 
introduced  an  ingenious  metal  **  button,"  which,  like  the  bone  bobbin,  can  be 
used  in  all  forms  of  intestinal  anastomosis  or  end  to  end  approximation.  The 
button  consists  of  male  and  female  halves,  each  composed  of  a  hollow  stem  with 
an  expanded  cup-shaped  extremity.  The  two  halves  when  pi*essed  together  are 
held  by  two  spring  catches  in  the  stem  of  the  male  portion,  which  hold  upon 
a  screw-thread  in  the  stem  of  the  other  half.  The  separated  halves  of  the 
button  are  inserted,  one  into  the  gall-bladder,  the  other  into  the  intestine, 
through  a  short  incision  in  the  wall  of  each,  and  the  margin  of  the  opening  is 
drawn  tightly  around  the  cylindrical  portion  of  the  button  by  means  of  run- 
ning silk  sutures  previously  inserted.  The  two  halves  of  the  button  are  then 
clamped  together,  and  thus  the  serous  coats  are  firmly  approximated  by  a 
spring  flange  on  the  male  half  of  the  button.  Adhesions  form  around,  and 
eventually  the  button  is  liberated  and  passes  on  through  the  bowel. 

The  results  of  the  operation  appear  to  have  been  satisfactory,  and  the 
mortality  not  high.  Murphy  has  collected  48  cases,  of  which  10  died.  Of  28 
cases  in  which  the  Murphy  "  button"  was  employed  only  2  died,  and  in  both 
of  these  the  obstruction  of  the  bile-duct  was  due  to  carcinoma  of  the  pancreas. 

SPIiSNSOTOMT. 

Vulpius  of  Heidelberg  has  collected  117  cases  of  removal  of  the  spleen,  of 
which  59  recovered  and  58  died.  In  28  cases  the  operation  was  undertaken 
in  leucocythaemia  ;  of  these  25  died  directly  from  the  effects  of  the  operation, 
the  most  common  cause  of  death  being  uncontrollable  haemorrhage  resnlting 
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from  fmperfcet  coagulability  of  the  bloc^d.  In  one  of  the  three  caaes  whidi 
reoovered  the  leukEemic  nattireof  the  enlargement  haa  been  much  doubted,  and 
the  other  twociines  died  after  thirteen  days  and  eight  months  respectively  from 
the  effects  of  the  ^^eneral  disease.  These  statist ies  show  that  the  operation  \% 
not  justifiahle  in  lencncythEemia,  and  the  same  may  be  said  of  8  cases  in  which 
the  operation  was  p^^rformed  for  **  chronic  congestion/'  one  for  allmmenoid 
degeneration,  and  one  for  syphilitic  enlargement.  If  these  be  subtracted  ther^ 
remain  84  cases  with  ;)(i  recoveries,  ^ving  a  total  mortality  of  3H  p«T  CfOt, 
In  fiG  cases  splenectomy  was  |>erformed  for  hyjiertrophy  with  24  rleathfl. 
Under  this  hcadiiijc  are  included  cases  of  simple  hypertrophy  ass"  ith 

anaemia,  enlargement  of  malarial  origin,  and  cases  of  **  wandering  ■,  io 

which  as  a  rule  the  organ  is  enlarged  as  well  as  dispfueed.  In  two  iasLaac!«s 
recently  recorded  in  this  country  by  Bland  iSutton  and  Mab'ns,  there  ira* 
twisting  of  the  pedicle.  Of  ij  cases  of  hydatid  disease  :i  recovered,  Cyitic 
spleen  is  very  rare»  and  has  usnally  been  mistaken  for  an  ovarian  tamonr ;  it 
has  been  removed  IVmr  times  with  success.  Of  4  eases  of  sarcoma  ^  recovered, 
and  of  3  cases  of  abscess  all  itcovered.  Vulpius's  table  contains  only  2  caiK» 
of  ruptured  spleen,  both  of  which  died,  but  Nussbaum  collected  2G  csaes  of 
excision  for  injury  with  \\\  recoveries. 

The  operation  must  be  regarded  as  one  of  gri?at  severity,  and  should  be 
reserved  for  eases  in  which  all  other  treatment  has  failed  or  is  impracticable. 
It  should  never  be  undertaken  for  hyperti-ophy  wnless  the  enlarged  spleen  is  * 
source  of  much  pain  or  discomfort,  and  the  blood  shows  no  leukiBmia*  Tlic 
most  favourable  cases  appear  to  be  those  of  cystic  disease  and  "  wandermir  | 
spleen,"  but  in  the  latter  affection  splenectomy  should  be  recommended  only 
when  the  displacement  is  attended  witfi  severe  pain,  vomiting,  or  other 
Byraptoras. 

The  Operation  has  been  |jerformed  through  a  median  incision  or  thron|^ 
one  in  tlie  left  Hnea  semilunaris.  The  greatest  care  must  lx»  taken  not  lu\ 
tear  the  splenic  sul»«tauce,  which  is  especially  likely  to  happen  if  iuihe«ioti^ 
exist  ;  traction  on  the  pedicle  must  also  be  avoided.  Immediately  fMJil 
hffimon'hage  has  in  some  cases  resulted  from  the  former  amdent.  The 
pedicle  may  be  transfixed  and  tied  in  two  parts  with  silk^  or  the  separate  revdi 
may  be  seized  in  foreipressure  forceps  close  to  the  spleen,  and,  aftrr  tlit 
I'emoval  of  the  latter  is  complete,  tied  separately. 

In  several  cases  the  patient  has  been  known  to  be  in  good  h«itth 
years  afbnr  the  opeTation  ;    thus,  a  woman,  who«c  spleen  was  removed  brj 
Spencer  Wells  iu  May,  1888,  was  safely  delivered  of  "a  fine  heiUllsy  boy* 
in  December,  18in. 

Examination  of  the  blood  before  and  after  the  operation  hos  been  made^ 
in  a  considi'rahle  numl>er  of  cases  ;  in  some  it  has  been  normal,  whikt 
rarely  th^re  has  been  a  somewhat  rapid  increase  in  the  relative  proportiuts  i 
the  leuco<-'ytes. 

Enlargement  of  the  lymphatic  glands  has  been  observed  by  Czernjr,  Kodier«  I 
and  others.     An  increase  in  the  red  bone-marrow  has  lieen  noted  by  numerDiii 
observei-s  after  cxtiqmtion  of  the  spleen  in  animals,  but  tht*  only  oljt«r\iilioii  b 
the  human  subject  bearing  on  this  subject  is  that  of  Riegner^  who  b  eiii)  In 


have  found  a  similar  condition  in  a  boy  aged  fourtr-* 
after  the  excision  of  a  rupture<l  spleen. 


died  three  wetki 
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078T8  OF  THB   PAN0BXA8. 

In  1885  Sean  of  Chicago  published  an  account  of  eleven  cases  of  cyst  of  the 
pancreas,  one  of  which  was  diagnosed  and  successfully  operated  on  by  himself. 
Since  that  time  a  considerable  number  of  cases  have  been  recorded,  many  of 
which  have  been  treated  by  operation  with  complete  success.  A  pancreatic 
cyst  forms  a  tumour  which  may  reach  a  great  size,  and  contain  several  pints  of 
fluid.  It  occupies  chiefly  the  epigastric  and  left  hypochondriac  regions,  and 
as  it  increases  it  tends  to  push  the  stomach  forwards  and  upwards  and  the 
ti-ansverse  colon  downwards.  It  reaches  the  surface  above  the  umbilicus, 
being  covered  in  front  by  the  great  omentum.  In  addition  to  the  swelling 
there  is  almost  invariably  abdominal  pain,  of teu  with  vomiting,  and  sometimes 
with  jaundice  from  pressure  on  the  bile-duct.  In  a  considerable  number  of 
the  recorded  cases  the  appearance  of  the  swelling  has  followed  a  more  or  lees 
severe  injury  to  the  abdomen.  Thus  in  Jacobson  and  Pitt's  case  the  patient,  a 
man  aged  twenty-one,  had  been  kicked  in  the  abdomen  three  years  previously; 
he  was  confined  to  his  bed  for  three  weeks,  and  ever  since  had  been  liable  to 
attacks  of  abdominal  pain  ;  and  in  a  case  recorded  by  Littlewood,  of  Leeds, 
the  epigastric  swelling  was  noticed  two  days  after  the  patient  was  stamped  on 
by  a  horse.  The  fluid  contained  in  a  pancreatic  cyst  is  alkaline,  and  has 
a  specific  gravity  of  1010  to  1020 ;  it  is  generally  turbid,  of  a  greenish  or 
brownish  colour,  and  contains  albumen  with  traces  of  the  ferments  usually 
present  in  pancreatic  juice. 

Little  is  known  regarding  the  mode  of  formation  of  these  cysts.  When  they 
are  traumatic  in  origin  it  seems  probable  that  laceration  of  the  gland  with 
haeraoiThage  occurs,  and  that  this  is  followed  by  escape  of  the  secretion  from 
the  torn  ducts.  In  the  cases  in  which  there  is  no  evidence  of  injury  it  has 
been  suggested  that  a  retention  cyst  forms  as  the  result  of  some  obstruction  of 
the  duct.  That  the  disease  is  simple  in  nature  seems  certain  from  the  after- 
history  of  some  of  the  cases  which  have  been  operated  on,  but  it  is  important 
to  note  that  in  a  ease  which  was  treated  by  Pearee  Gould  there  was  an 
infiltration  of  hard  growth  around  the  fistula  which  still  existed  three  years 
after  the  operation,  and  enlargement  of  the  inguinal  and  axillary  glands. 

The  characters  of  the  tumour  have  been  sufficient  in  several  cases  to 
establish  the  diagnosis.  In  females  the  cysts  have  most  commonly  been 
mistaken  for  ovarian  tumours ;  whilst  among  other  conditions  with  which 
they  have  been  confounded  are  hydatid  of  the  liver,  cysts  of  the  peritoneum, 
and  retroperitoneal  sarcoma. 

Jacobson  suggests  that  in  a  doubtful  case  valuable  information  might  be 
obtained  by  distending  the  stomach  and  colon  with  gas. 

Treatment. — Although  aspiration  has  produced  a  cure  in  some  instances, 
and  has  frequently  been  adopted  as  a  means  of  diagnosis,  it  is  dangerous,  and 
had  better  l)e  abandoned  in  favour  of  an  exploratory  incision.  In  a  case 
recorded  by  Cathcart,  rupture  of  the  cyst  into  the  peritoneal  cavity  followed 
simple  puncture.  The  treatment  usually  adopted  has  consisted  in  making  a 
median  incision  above  the  umbilicus,  and  then  exposing  the  cyst  by  dividing 
the  omentum  below  the  stomach.  The  contents  are  next  partially  withdrawn 
with  an  aspirator  or  trochar,  and  the  cyst  drawn  up  to  the  abdominal  incisioiL 
Finally  the  cyst  is  opened,  the  edges  of  the  opening  sutured  to  the  wound,  and  a 
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drainage-tube  iuserted*     In  more  than  one  case  a  posterior  opeoing  has  1 
made  below  the  last  rib  of  tht^  k^tl  fiide.     The  connexions  of  the  cjat  will 
nirely  allow  complete  removal,  m  pnictised  by  01  niton  and  others. 

Nimier  has  collected  *\U  cases  in  which  incieion  and  drainage  were  practised; 
of  theee  29  recovered  and  k\  died,  hut  only  ;^  directly  from  the  o|m 
l*artial    extirpation   was   ciimcd  imt  in  H  with  7  recoveries,  and   < 
extirpation  in  6  with  4  recoveries. 

I  cannot  leave  this  Bubject  withtjut  an  expression  of  admiration  at  the 
jrreat  advance  that  has  of  late  years  been  made  in  the  treatment  of  diocaaci 
of  the  abdominal  viscera  by  snrg^ical  fiperation,  and  a  recH)p:nition  of  the  meritu 
of  those  Surt^eons  who  have  led  the  advance  in  this  department  of  our  art, 
and  of  the  vast  importance  of  the  resnltfi  achieved  by  them.  Bnt  whil&t  thus 
freely  rec^ording  my  admiration  for  the  snccesseB  that  have  been  obtained, 
I  miifit  add  a  few  words  of  caution  to  a.^pirante  for  distinction  in  this  gr^ 
field  of  practice.  I  would  ventnre  to  remind  them  that  an  operation  is  not 
neccs»firily  jtiRtifiable  Imcanse  it  is  practicable  ;  that  every  act  of  operative 
andacity  is  not  a  trinmpth  of  sound  and  kixitimatc  surgery  ;  and  that  apatient'i 
life  may  possibly  be  prolotigeil  on  tiniditions  less  tolerable  than  death. 


DISEASBS    OJ*   THE    UMBXl^ICUfi. 

Homorrliage  firom  tlia  TTmbiliciis  occasionally  occurs  in  infants  on 
tiou  of  the  cord.  It  is  best  treated  by  acupressure,  a  darning-needte 
passed  through  the  bleeding  point  and  a  piece  of  silk  twisted  round  it. 

Ulceration  of  th«  Umbilicus  is  occasionally  met  with  after  the  8C[ 
of  the  cord  in  new-born  children.     It  must  he  treated  by  cleanlinefm  und  tba 
application  of  some  simple  ointment.     In  adults,  especially  when  ^  ind 

nncleanly  in  their  habits,  eczema  followed  by  ulcemtion  is  not  uii  u  in 

the  naveh  It  must  be  treated  by  syringing  with  boric  ucid  lotion  and  the 
apphcation  of  boric  acid  ointment.  Sometimes  a  prominent  fungating  hum 
of  granulations  may  form,  wliich  rec|uire8  destruction  with  nitrate  of  ftii?er. 
Soft  and  hard  chancres  have  l)een  met  with  on  the  navel,  and  a  parolfilll 
discharge  resulting  from  gonoiTham!  infection  is  said  to  have  been  otMierved^ 

A  PolTpus  is  occasionally  met  with  in  children  nprrnging  from  the  ht>ll(i« 
of  the  umbilicus.  It  usually  forms  a  pedunculated  body  of  a  n*d  colour,  and 
\h  alx)ut  the  size  of  a  curmnt.  (hi  microscopic  examination  it  is  found  to 
contain  glandular  tissue,  and  it  i^  evidently  developed  from  the  \nteUine  doct 
It  may  be  removed  with  a  fine  ligature,  or  with  a  tine-}>ointed  cautery, 

BermoiGl  Cysts  at  the  umbilicus  are  rare ;  they  may  be  pedut}t*uliit«d. 
They  should  be  removed. 

Sqnamooa  Carcinoma  of  the  Umbilicna  is  a  rant  diaeilfle.  Should  ll 
occur  the  tumour  must  1m*  removed  freely,  the  abdominal  cavity  l^eing  opened 
if  necessary,  and  the  aperture  being  closed  by  sutures. 

Umbilical  Fiatnlfe. — /W/?/  jftstuitB  at  the  umbiUcua  may  ariae  fnm 
strangulation  and  sKtughing  of  an  umbilical  hernia.  They  ar^  al90  ncxwon* 
ally  congenital,  resulting  either  frctra  a  i>rotnision  of  a  diverticulum  IVom  tllff 
ileum,  or  of  a  portion  of  the  small  intestine  into  the  cord  and  its 
inclusion  in  the  ligature  at  birth.  In  other  ca.*^s  they  arise  JVom 
of  the  small  intestine  by  chronic  ulceration^  usually  tuhercalous,  wiUi  tht 
formation  of  a  circumscribed  abscess  amongst  the  coil^  of  the  intcslaie*  fioallj 
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discharging  at  the  navel.  The  treatment  of  these  fistulse  is  extremely 
unsatisfactory.  The  application  of  the  cautery  to  the  orifice  is  of  little  use, 
and  plastic  operations  almost  iuvariably  fail.  If  the  disease  does  not  give 
much  trouble  it  is  better  treated  by  the  application  of  a  pad  and  attention 
to  cleanliness.  If  there  is  a  complete  artificial  anus  after  gangrenous  hernia, 
a  cure  must  be  attempted  by  the  means  ahready  described  in  the  chapter 
on  hernia.  Urinarij  FistuUn  are  very  rare,  and  result  from  imperfect  closure 
of  the  uraehus.  They  are  sometimes  associated  with  obstruction  in  the 
urethra.  An  attempt  may  be  made  to  close  the  fistula  by  a  plastic  opera- 
tion. Any  source  of  obstruction  in  the  urethra  or  bladder  must  be  dealt 
with.  Biliary  FistulcB  also  have  been  met  with  ;  they  usually  result  from 
inflammation  of  the  gall-bladder,  with  adhesion  to  the  parietes,  and  the 
burrowing  of  an  abscess  downwards. 

TUMOXTRS   OF    THX   QROIK. 

Tumours  of  the  groin  may  develop  primarily  in  that  region,  or  descend  into 
it  from  the  abdomen.  In  making  the  diagnosis  the  first  point  is  to  ascertain 
whether  pulsation  is  present.  Pulsating  tumours  are  either  aneurisms, 
pulsating  sarcomata  or  fluid  tumours  with  communicated  pulsation.  The 
distinction  of  these  diseases  is  fully  given  at  pp.  112  and  324,  Vol.  II.  Non^ 
PuUaling  Tumours  may  be  divided  into  the  redmihle  and  irreducibls.  The 
reducible  tumours  are  either  hernia,  varix  of  the  saphena  vein,  or  abdominal 
abscesses  passing  under  Poupart's  ligament.  The  diagnosis  of  these  various 
diseases  is  given  at  p.  880,  Vol.  II.  In  distinguishing  the  irreducible  tumours, 
irreducible  hernia  must  first  be  excluded.  The  remaining  tumours  may  be 
fluid  or  solid.  The  fluid  tumours  are  chronic  abscesses  of  the  lymphatic 
glands  or  cystic  growths  of  various  kinds.  The  diagnosis  here  is  easy  :  the 
irregular  hardened  outline  of  glandular  abscess,  its  rapid  development^  and 
softening  from  a  previously  indurated  state,  will  distinguish  it  from  the  tense, 
clearly-defined  outline,  smooth  and  elastic  feel  of  the  slowly  developing  and 
very  chronic  cystic  growth. 

The  aSoUiI  tumours  may  be  enlarged  glands,  a  retained  testicle,  or  new 
growths.  The  new  growths  may  be  simple  or  malignant.  When  malignant 
they  may  be  primary  sarcomata  or  secondary  carcinomata  following  primary 
disease  of  the  penis  or  skin  of  the  leg.  The  history  of  the  case,  the  feel 
of  the  tumour,  the  rapidity  of  its  progress,  the  extent  of  contamination  of 
neighbouring  parts,  and  the  other  signs  that  serve  as  diagnostic  differences 
between  simple  and  malignant  growths,  will  enable  the  Surgeon  to  make  the 
diagiu)8is  with  suflicient  accuracy. 

The  treatment  of  most  of  these  conditions  has  already  been  described,  but  a 
few  words  may  Ix^  said  here  on  the  removal  of  solid  or  cystic  tumours  of  the 
groin  by  operation.  In  undertaking  such  proceedings  the  relation  of  the 
growth  to  the  great  vessels  must  be  carefully  considered.  If  the  tumour 
merely  presses  on  the  vessels,  causing,  perhaps,  much  solid  oedema  of  the 
limb,  the  removal  may  be  attempted,  but  if  it  seeois  to  implicate  and  surround 
them  and  to  be  fixed  to  neighbouring  parts  it  is  wiser  not  to  attempt  any 
operation. 
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DISEASES  OF  THK    RECTUM  AND  ANUS. 


GONGS  NTT  AXi    fiCAlxFORMATIOKB. 

Before  passing  to  the  consideration  of  the  more  important  Congenital 
Malform&tloiis  to  which  the  rectiim  and  anus  are  liable,  it  maj  be  well  to 
ivrall  very  iniefly  certain  stages  in  the  development  of  these  patts.  Up  to 
a  certain  stage  the  rudimentary  ^enito-oriuary  apparatus  opens  into  the  hiiid- 
px^  by  means  of  the  iiro-genital  sinus,  and  thus  a  true  cloaca  exists,  Ovor 
tlie  lifind  extremity  of  this  cloaca  a  slip^ht  invagination  of  the  epiblaat  ooooxs^ 
fomiin^  the  prtictodanim,  and  by  the  absorption  of  the  thin  septum  between 
the  two,  a  cloacal  oritice  is  produced.  In  the  tifth  <»r  sixth  week  the  ^uitftl 
eminenci',  from  which  the  penis  or  clitoris  develops,  makes  its  apjieamucc 
within  the  anterior  margin  of  the  cloacal  orifice.  A  little  later  the  orifice 
becomes  divided  into  two  parts  by  the  gradual  formation  of  a  septum  whicli 
extendn  downwards  and  separates  the  posterior,  or  anal,  orifice  from  Uie 
anterior,  or  uro-genital.  Thus  the  rectum  and  anug  are  completely  sepanied 
from  the  t^^enito-nrinary  appiratne.  tlie  further  stai^es  in  the  developmeni  ut 
which  need  not  be  coufiidered. 

The  following  are  the  most  important  abnormal  conditions  of  the  rectum 
and  anns  : — L  Narrowing  and  |jartial  closure  of  the  anus,  t,  Coinplcte 
closure  of  the  anus.  3.  Anus  present,  but  rectnm  wanting  to  »  leHsbie 
degree.  4.  Anns  and  rectum  wanting.  5.  Anus  pre»«ent  or  absent ;  n?ctitni 
opening  into  blsidder*  vagina,  or  urethra.  In  extnemely  rare  cases  abeence  of 
the  rectum  has  been  associated  with  want  of  development  of  the  rcet  of  the 
large  iutegtine,  or  the  anus  has  Ijceu  fbuud  m  an  abnormal  situation. 

Reference  to  the  mode  of  development  of  the  part  shows  that  the  oiiltoarr 
malformations  cannot  l>e  explained  by  any  simple  arrest  of  the  pixxHse^  Tiiii«. 
failure  of  the  proctodseum  to  open  into  the  hind^gut  will  not  scr%"e  to  ex- 
plain those  cases  in  which  the  anus  is  present  but  does  not  cotmoimicste 
with  the  rectum,  for  the  proctodseum  opens  into  the  conimou  cloaca  of  the 
hind-gut  and  uro-genital  sinus.  Hence  the  error  of  development  must  br 
looked  for  at  a  later  stage,  and  probably  consists  in  a  secondary  el'  'bt 

recta!  part  of  the  cloaca  at  the  time  when  tloi  latter  beicomes  subu  i.to 

its  two  j)ortion8.     Doubtless  an  explanation  of  these  cases  in  which  the  \ 
eommnnicales  with  HC»me  part  of  the  genito-urinary  apparatus  roust  bo 
for  in  the  i^riginat   commnnication  l)etween  the  uro-geiiital  sitms  ami  Ibe 
hind- gar. 

1,  Ifarrowing  and  Partial  Cloanre  of  tbe  Anua.— The  caaal  ocMttioiMs 
j>ervioU8,  but  not  surticiently  to  allow  of  the  btnvel.H  being  completely  eniptied, 
the  anus  usually  merely  admitting  a  fulUsised  prt)btv     In   some  caees  llie 
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obsti*uction  appears  to  depend  upon  constriction  of  the  anal  orifice,  in  others 
npon  an  imperfect  septum  stretching  across  it. 

Treatment. — In  slight  cases  the  daily  passage  of  a  well-oiled  finger  into  the 
bowel  will  prove  sufficient.  In  more  severe  cases  it  may  be  necessary  to  notch 
the  contracted  anus  with  a  probe-pointed  bistoury  and  dilate  it  with  bougies. 

2.  Complete  Closure  of  Anns.  Atresia  ani. — The  anus  may  be  com- 
pletely closed  by  a  membranous  septum  stretching  across  it,  usually  having  a 
raph6  along  the  central  line,  and  a  slight  depression,  through  which  the  dark 
meconium  can  be  seen,  and  on  which  an  impulse  can  be  felt.  This  constitutes 
perhaps  the  most  common  form  of  malformation  that  is  met  with. 

Treatment. — In  this  variety  an  incision  must  be  made  through  the  septum 
along  the  middle  line,  and  across  on  each  side,  when  the  meconium  will  freely 
escape.  The  four  angular  flaps  that  are  left  must  now  be  removed,  and  the 
aperture  kept  open  by  the  introduction  of  a  well-oiled  plug. 

8.  Anns  present,  Bectnm  wanting  to  a  variable  degree.  Atresia 
recti. — In  the  simplest  form  of  this  malformation  the  anus  is  perfectly 
formed,  but  at  a  distance  of  about  half  an  inch  or  an  inch  from  its  aperture 
the  rectum  will  be  found  occluded  by  a  perfect  membranous  septum.  This  is 
a  rare  and  somewhat  puzzling  malformation,  as  the  infant  will  be  found  to 
labour  under  intestinal  obstruction,  and  yet,  on  examination,  the  anal  orifice 
will  be  found  perfectly  formed.  The  Sui-geon  will,  however,  detect  the  state 
of  things  by  introducing  a  probe  or  the  end  of  his  little  finger  into  the  anus. 
The  septum  can  readily  be  brought  into  view  by  inserting  the  nose  speculum 
(Fig.  667),  and  throwing  light  up  the  bowel  by  means  of  a  laryngeal  mirror. 
In  more  severe  cases  the  anal  invagination  is  separated  by  a  considerable 
distance  from  the  cul-de-sac  in  which  the  rectum  ends,  or  the  latter  may  be 
entirely  absent,  the  sigmoid  flexure  ending  in  a  dilated  pouch  opposite  the 
sacral  promontory. 

Treatment. — When  the  rectum  is  only  occluded  by  a  thin  septum,  the 
following  operation  will  be  found  successful : — 1.  The  child  is  put  in  the 
lithotomy  position.  2.  A  trochar-cannula  is  then  passed  down  to  and  pressed 
against  the  septum.  8.  The  trochar  is  next  passed  down  the  cannula  and 
through  the  septum.  4.  The  trochar  is  then  withdrawn,  and  the  cannula 
left  in.  .').  A  probe  is  passed  through  the  cannula,  which  is  then  slipped  out 
over  it  and  along  the  probe,  or  a  director  which  may  be  substituted  for  it,  a 
narrow-bladed  pair  of  dressing  forceps  is  pushed  up  and  opened  out  so  as  to 
dilate  the  opening  in  the  septum.  During  this  process,  the  retained  fasces 
will  have  escaped.  The  aperture  must  be  kept  free  by  the  occasional  introduc- 
tion of  a  bougie  or  of  the  finger. 

In  the  more  severe  forms  of  this  malformation,  an  incision  must  be  made 
backwards  from  the  anus  to  the  coccyx  and  an  att>empt  made  to  reach  the 
rectum,  or  failing  this  colotomy  is  necessary,  as  in  the  next  variety. 

4.  Absence  of  Anns ;  Bectnm  more  or  less  deficient.  Atresia  ani 
et  rectL — Every  variety  of  this  malformation  is  met  with  between  the 
slightest  form  in  which  the  rectum  ends  in  a  blind  pouch  close  to  the  sur- 
face of  the  perinaeum,  and  the  most  extreme  form  in  which  the  rectum  is 
absent  and  the  colon  terminates  in  a  large  pouch  opposite  the  sacral  pro- 
montory. Tiie  exact  condition  can  rarely  be  recognised  with  certainty  until 
the  Surgeon  has  made  an  incision  at  the  site  of  the  anus  in  the  hope  of 
reaching  the  bowel.     It  has  been  pointed  out  that  if  the  pelvis  be  abnormally 
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small  and  the  tabera  tjsehii  tot>  close  together,  it  is  probable  that  the  reetiiCD 
ciidB  high  up  or  is  altogether  absent,  Wlien  the  bowel  comes  low  down  into 
the  pelvU,  hniging  iiiay  be  notictjd  in  the  p<.TmsB«m  when  the  cliild  strains. 

Trmlm^nL — In  these  cases  the  Hnrgeon  must  first  make  an  att4*mpt  to 
reaoh  the  bowel  from  the  perinsenm,  failing  which,  cnlf»tomy  shotUd  b© 
performerl. 

L  Periiptal  iNei^^ioiL— The  perineal  incisicm  hai^  the  advantage  of  beia«i 
in  the  natural  situation  of  the  an  us,  and  of  being  euAiIj  practised  and  usually 
siiooessful  in  alt  thoii^e  cases  in  which  the  anus  only  is  imperfurate,  the  rectont 
being  present.  In  those  cafu^s  in  whieh  there  is  congenital  al>sence  of  the 
re«*tum  this  operation  must  necessarily  fall.  The  opi^ration  is  thus  per- 
formed : — An  incision  aliout  an  inch  in  length  should  be  carefully  made  from 
the  point  of  the  coccyx  forwards.  The  diss^-ctiou  rec^nires  to  be  carried  with 
caution  to  a  considerable  depth  along  the  mesial  line;  and  the  Surgeon  taking 
the  curve  of  the  sacrum  and  coccyx  for  his  guide,  and  bearing  in  mind 
the  relations  of  the  Idadder  and  large  vessels  in  the  neighbourhood,  carefully 
proceeds  in  search  of  the  gut,  which  may  be  found  at  a  consideral^le  depth 
from  the  surface.  A  pmbe  niay  Ix*  pasaed  into  the  urethra  of  a  male  i^hiid, 
or  the  vagina  of  a  female^  to  serve  as  a  guide  to  the  position  of  these  r-iinab* 
The  danger  of  wounding  the  bladder  must  also  be  considered,  and  may  k» 
materially  lessened  hy  emptying  this  viscus  by  pressing  over  the  pubes  l^efofii 
commencing  the  operation.  In  four  instances  of  this  kind  on  which  I  have 
«>perated,  it  was  necessary  to  proceed  to  a  depth  of  at  least  an  inch  and  a  bidf 
before  the  bowel  was  reached  ;  which,  on  account  of  the  narrowne«»  of  the 
wound  and  the  small  size  and  imfjortaut  relations  of  the  parts  is  not  an  easy 
matter.  When  the  gut  h  reached  it  must  Ix*  punctured  and  the  mecomani 
allowed  to  escape. 

It  is  of  the  utmost  importance  lioth  for  the  immediate  result  of  the  ojienitioa 
and  for  the  prospect  of  ultimate  success  that  the  gut  should  l>e  brought  doim 
and  fixed  to  the  bps  of  the  external  wound.  Unless  this  be  done*  the  Uae  of 
incision  between  the  gut  and  the  aperture  in  the  integuments  will  dc^nerEtv 
into  a  fistulous  tmck,  which  will  have  a  tendency  to  contnict,  and  will  be  a 
source  of  much  subsequent  trouble.  If  the  gut  can  be  brought  down  to  and 
sutured  to  the  opening  in  the  integument,  this  source  of  inconvenience  will  be 
rcmioved,  and  the  patient  will  be  saved  all  that  danger  which  results  from  the 
piissage  of  the  meconium  over  a  raw  surface.  This,  however,  can  \x*  dom 
only  wheu  the  intestine  terminates  at  a  com^mnitively  short  distajjc*  from  tbo 
surface.  If  it  l>e  impossible,  the  track  should  be  kept  dilnttsl  with  boofieis 
or  a  gum -elastic  or  pewter  tube,  through  which  the  fnecea  are  aUowf>d  ta 
escape,  may  be  tkcd  in  the  part. 

If  the  Surgeon  fail  to  reach  the  bowel  through  tlie  perim^al  inciaioo,  (bun 
is  no  alternative  but  to  perform  coloiumy* 

2.  Cohhmtj. — Both  the  inguinal  and  the  lumbar  methiMls  have  keen  pfsc- 
tised  in  these  case.s  and  although  there  is  no  strong  balance  of  evidence  fur  <ic 
against  either  operation,  the  prefeixuioe  must  lje  given  to  the  ingatnal  ii 
(p.  l»24K 

The  principal   objections  to   the   lumbar  o|.>eration    are    that    the 
iK'tween  tlie  hist  rib  and  the  Wuw  cirst,  especially  in  a  fat  in  fan r.  is 
limited,  and    that  the  colon   is  often   misplaced,  and  still  more 
possesses  a   long  meso-cokm*      In   performing  the   inguinal  o|jer**u,,,M 
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opening  of  the  bowel  may  be  postponed  for  twenty-four  hours  if  the  child's 
condition  will  allow.  Should  lumbar  colotomy  be  undertaken,  it  must  be 
borne  in  mind  that  the  kidney  is  relatively  very  large,  extends  far  outwards, 
may  be  enveloped  in  very  little  fat,  and  may  thus  easily  be  wounded.  The 
mortality  after  colotomy  in  these  cases  is  necessarily  high  :  thus  of  52  cases 
collected  by  Ball,  24  recovered,  27  died,  and  in  one  the  result  was  not  known. 
In  34  cases  the  inguinal  operation  was  performed  with  17  recoveries,  16  deaths, 
and  one  doubtful  result ;  in  17  cases  the  lumbar  operation  was  performed 
with  7  recoveries  and  10  deaths.  In  one  fatal  case  the  method  was  not 
stated. 

5.  Absence  of  Anne ;  Opening  of  Bectnm  into  Bladder,  Urethra,  or 
Vagina. — This  class  includes  a  considerable  proportion  of  all  cases  of  malfor- 
mation of  the  rectum  and  anus,  and  necessarily  presents  much  difficulty  in 
treatment.  When  the  communication  is  with  the  bladder  there  is  little  hope 
of  reaching  the  bowel  from  the  perinaeum.  Colotomy  is  therefore  required, 
and  Ball  has  suggested  that  it  might  be  advisable  completely  to  divide  the 
colon,  suture  the  lower  opening,  and  convert  the  upper  one  into  the  artificial 
anus.  When  the  communication  is  with  the  urethra  there  is  more  hope  of 
success  by  the  perinseal  incision  ;  and  cases  have  occurred  in  which,  although 
the  whole  of  the  meconium  with  flatus  had  escaped  per  urethrantj  yet,  on 
opening  the  rectum,  the  abnormal  communication  has  gradually  closed. 

When  the  rectum  opens  into  the  vagina  the  communication  is  in  the 
posterior  wall,  usually  just  above  the  vaginal  orifice.  The  opening  may  be 
surrounded  by  a  sphincter  sufficiently  developed  to  prevent  the  constant  escape 
of  faeces,  or  it  may  consist  only  of  a  small  track  communicating  with  the 
rectum  above  its  blind  extremity.  In  the  latter  case  the  bowel  should  be 
opened  in  the  perinaeum,  and  if  necessary  when  the  child  is  older  steps  must 
be  taken  to  close  the  vaginal  opening.  When  the  opening  into  the  vagina  is 
represented  by  an  anus  provided  with  a  sphincter,  an  attempt  may  be  made  to 
separate  this  from  its  abnormal  connexions,  and  transplant  it  to  the 
perinaeum. 

Dermoids  have  occasionally  been  met  with  in  connexion  with  the  mucous 
membrane  of  the  rectum,  tiie  most  conspicuous  symptom  in  some  recorded 
cases  having  been  the  projection  of  a  bunch  of  long  hairs  from  the  anus.  The 
explanation  of  the  occurrence  of  dermoids  in  this  position  is  not  clear,  but 
according  to  Bland  Sutton  they  illustrate  the  close  affinity  of  mucous  membrane 
and  skin,  and  the  readiness  with  which  one  merges  into  the  other.  The  only 
treatment  consists  in  the  removal  of  the  growth. 

Dermoid  cysts  are  also  sometimes  found  between  the  rectum  and  the 
sacrum,  and  are  then  supposed  to  arise  from  an  unobliterated  portion  of  the 
neurenteric  canal.  In  a  case  of  this  kind  operated  on  by  Page,  of  Newcastle, 
the  cyst  was  of  very  large  size,  and  was  successftilly  removed  by  an  incision 
between  the  anus  and  the  coccyx.  After  emptying  the  cyst  of  atheromatous 
matter  and  iiairs,  it  was  easily  withdrawn  by  gently  separating  it  with  the 
fingers.  It  extended  upwards  above  the  brim  of  the  pelvis,  but  did  not 
impliciite  the  peritoneum. 
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INFLAMMATION    AND    UI.0ERATION. 

Simple  inflammation  of  the  rectum,  inuiccoTiipanied  by  alceratK'n,  js  nut 
muT\y  and  n\ml  frequently  reatilts  from  the  presence  of  large  acctimnlations  of 
ffficnl  matter,  or  the  irritation  due  to  ^r**wtbs  and  other  causes.  It  may  Ix^  the 
result  of  truedyiaentery.  Ball  and  others  describe  an  acute  catarrhal  intlammii- 
tfon,  which  is  not  milrequently  met  with,  especially  in  childi*en.  It  gives  riw  (o 
tenesmus,  the  passage  of  sniatl  i|uantitiefl  <if  hlo<>d  and  mucus,  with  a  sense  of 
bent  and  weight  about  the  pelvis,  mid  sometimes  irritability  of  the  hhiddeTf 
and  a  tendency  to  prolapse  due  to  swell iriti;  of  the  mucous  membrane  and  *«b- 
macOQS  tissue.  An  intense  form  of  rectal  iidlammation  occasionallv  n^nlu 
from  infection  with  g<m<>rrhceal  discharges. 

GonorrhcBol  IProctitis  may  result  from  direct  infection,  but  it  iij»>rt  i  uin- 
monly  ft  rises  secondarily  at^  the  insult  of  inoculation  with  the  discharj^e* 
fVom  gonorrheal  vagi ni tin.  It  causes  acute  congestion  and  swelling  nf  rbe 
mucous  membnme,  which  may  be  so  marked  a;s  to  lead  to  a  certain  amount  of 
prolapse.  Associated  with  this  is  a  more  or  less  abundant  purulent  discharge* 
Ulceration  of  the  muccuis  membrane  is  said  to  be  rare*  The  most  marked 
symptoms  are  biirniuL^'  pain  in  the  part,  especially  intense  during  defaicatioa. 
and  tenesmus.  The  Trmimfnt  sliouM  consist  in  rest  in  the  recnml)ent  posi- 
tion, the  use  of  hot  baths,  and  the  administmtion  of  saline  aperients,  llall 
recommends  the  use  of  a  suppository  containing  five  grains  of  iodoform  and  n 
third  of  a  grain  of  extract  of  helladouna  ;  and  if  there  be  much  tenesmnjt,  ft 
simple  enema  of  starch  and  opium.  Weak  injections  of  nitrate  of  sikerait? 
useful  if  the  disease  becomes  rhronic. 

Xnceration  of  the  Bectnm  is  uict  with  in  a  variety  of  different  forms. 
The  painful  ulcer  or  fissure  in  nm^  malignant  ulceration,  and  that  dae  to 
syphilis,  will  be  snl«er|uently  considtTed.  Extensive  uh^nttion  may  occaaionally 
result  from  dysentery. 

Simple  Ulcer  of  the  rectam  is  not  unfre^juently  met  with  just  within  \\m 
anus.  In  some  eases  it  probably  arises  as  the  result  of  injury.  Imt  when  of 
long  standing  and  calloui^  in  nature,  it  is  probably  c«mnectCHi  with  a  cot)gest4;d 
condition  of  the  mucous  membrane.  Such  an  ulcer  lias  aptly  been  compered 
with  the  varicose  ulcer  of  the  leg,  and  has  been  called  by  Kokitansky  the 
.  "  haemorrhoidal  ulcer/'  It  gives  rise  to  very  little  |>ain,  and  m  tisuifly 
attended  with  slight  discharge  of  blood  and  mucus. 

The  Treatimni  should  consist  in  regidating  the  bowels  and  keeping  the 
patient  in  bed.  Iodoform  ointment  may  be  applied  with  a  special  lutrodiie^^ 
and  often  a  suppository  containing  iifteen  grains  of  suhnitrate  of  bismtitli 
will  be  found  nsefuL  If  simple  methods  fail  an  aniesthetic  should  he  giveHv 
the  sphincter  dilated  and  the  ulcer  scrajx^d. 

Tubercnlons  Ulceratioii  of  the  i-ectum  is  not  common,  except  the  limited 
form,  which  is  frequently  present  around  the  internal  opening  of  a  tulj^^rcalfitii 
fistula.  The  primary  deposit  in  such  mm^  probably  occurs  in  the  Buhmucoet 
tissue.  In  rare  instances  the  ulceration  is  progressive  and  attendcti  with  much 
sun'onnding  thickening  ;  to  such  a  furui  the  term  *'  lupoid  '*  has  been  applieii 
Harrison  Crrpps  has  descrilied  two  cases  of  this  nature,  in  which  the  vsmm- 
blauce  to  carcinoma  was  veiT  close.  The  Trtatmmt  consist*  in  UiorougWy 
scraping  the  surface  and  applying  chloride  of  zinc  »JU  grs,  to  3j )  and  itHloforoi  5 
or  excision  of  the  ulcer  may  Ic  required. 
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BTRIOTURB-SIMPIjX,  SYPHIIilTIO  AMD  SiAIiIQMANT. 

Stricture  may  be  met  with  in  any  part  of  the  large  intestine,  but  it  occurs 
with  very  varying  degrees  of  frequency  in  diflferent  portions  of  that  gut.  Exces- 
sively rarely  met  with  in  the  ascending  or  transverse,  of  unfrequent  occurrence 
in  the  descending  colon,  it  becomes  more  common  in  the  sigmoid  flexure,  and 
veiy  frequently  occurs  at  about  the  junction  of  this  portion  of  the  colon  with 
the  rectum.  In  the  rectum  itself  it  is  most  commonly  found  either  at  the  upper 
part  from  four  to  six  inches  above  the  anus,  or  else  a  little  above  that  aperture. 

The  frequent  passage  of  small  quantities  of  liquid  faeces,  with  occasional 
constipation,  should  always  lead  to  a  suspicion  of  stricture. 

It  is  of  three  kinds  :  1,  the  simple^  dependent  on  simple  thickening  of  the 
intestinal  coats  ;  2,  the  syphilitic ;  and  8,  the  malignant^  consisting  of  a  can- 
cerous growth  of  the  walls  of  the  gut. 

Simple  or  Kbrone  Striotnre  of  the  rectum  is  most  commonly  situated 
within  easy  reach  of  the  finger,  about  three  inches  from  the  anus.  It  most 
commonly  occurs  in  elderly  people,  and  with  special  frequency  in  females. 
It  may  result  from  any  condition  which  leads  to  the  formation  of  cicatricial 
tissue  in  the  wall  of  the  bowel.  Thus  it  may  follow  injury  of  the  part, 
especially  if  attended  with  sloughing  and  loss  of  substance  as  sometimes 
happens  during  parturition.  A  common  cause  is  the  contraction  following  the 
healing  of  ulcers  of  various  kinds  such  as  those  due  to  chronic  dysentery, 
chancres,  and  possibly  tul)erculous  ulceration.  Harrison  Cripps  believes  that  the 
frequent  spasm  induced  by  the  irritation  of  ulcers  and  other  conditions  in  the 
rectum  takes  an  important  share  in  gradually  causing  actual  organic  stricture. 
In  some  cases  the  narrowing  is  really  caused  by  inflammatory  thickening  out- 
side the  gut,  especially  in  women  who  have  suffered  from  pelvic  cellulitis  after 
labour.     In  such  cases  the  stricture  is  seated  just  within  reach  of  the  finger. 

The  Symptome  of  simple  stricture  of  the  rectum  consist  at  first  of  some 
difficulty  in  defsecation,  the  patient  being  obliged  to  strain  at  stool.  Often 
there  is  a  history  of  alternating  diarrhoea  and  constipation.  The  stricture 
becomes  temporarily  blocked  by  scybala,  and  when  these  escape  an  attack  of 
spurious  diarrhoea  follows,  the  liquid  matter  which  is  passed  being  largely 
mucus  j)oured  out  by  the  irritated  mucous  membrane  above  the  stricture. 
When  tiie  stricture  is  quite  low  down  the  faeces  may  be  flattened,  narrowed  or 
furrowed,  but  in  most  instances  this  symptom  is  not  noticeable.  There  is  very 
commonly  pain  in  defaecation,  with  occasional  passage  of  some  mucus  or  blood  ; 
and  dyspeptic  symptoms,  with  flatulent  distension  of  the  abdomen,  are  apt  to 
come  on.  As  a  rule  the  stricture  is  within  easy  reach  of  the  finger,  so  that  its 
precise  situation  and  diameter  can  be  ascertained.  The  examination  should 
never  be  made  with  the  patient  leaning  over  a  chair,  as  in  this  position  the 
gut  is  drawn  up,  and  the  stricture  may  then  be  taken  out  of  reach.  A 
stricture  beyond  the  reach  of  the  finger  may  be  examined  by  the  introduc- 
tion of  a  well -greased  bougie,  attention  being  paid  to  the  curve  which  the 
rectum  makes  laterally,  as  well  as  from  before  backwards.  The  information 
gained  in  this  way  is  very  uncertain,  as  the  point  of  the  instrument  is  apt  to 
hitch  in  folds  of  the  mucous  membrane,  or  opposite  the  promontory  of  the 
sacrum  :  and  thus  there  may  seem  to  be  a  constriction,  which  in  reality  does 
not  exist.  Unless  great  care  be  taken  the  mucous  membrane  may  actually  be 
iacerated,  and  the  instrument  even  forced  into  the  peritoneal  cavity.     In  other 
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cases  a  small  liuugie  will  appear  to  pass,  when  in  reality  ita  point,  meettti^f 
with  an  obstrurti*ni,  curves  dfiwuwards  into  the  rectujti* 

In  cases  of  lonjL^ -standing  stricture*  of  the  rectum,  the  bowel  below  is  t>lleti 
eonsiderablj  dilated.  Bryant,  who  first  called  attention  to  this  so-caUiHl 
"bullooaini;  of  tlie  rectum/'  suggests  that  it  results  from  atrophy  of  the 
muscular  coat  due  to  arrest  of  peristalsie  at  the  stricture,  and  tlie  disteiisiou 
r»f  the  atrophied  howt^l  below  Itv  retained  flatus. 

Thu  Progress  and  Terminatioxi  of  a  simple  stricture  vary  In  dilferetii 
case«.  Ihiny  persons  wlio  present  all  the  symptoms  of  this  simple  strictare 
of  the  rectum  will  live  on  in  very  good  general  bealtb  tbrou»^h  a  long  sehes 
of  years.  In  otheis  the  eontruction  may  go  on  increasing  until  at  last  com- 
plete occlusion  takes  place.  This  condition  usually  comes  on  slowly^  and  after 
the  occlusion  is  complete,  life  may  continue  for  several  weeks  ;  but  in  soiue 
instances  it  seems  to  take  place  rather  suddenly,  and  with  all  the  symptoms  of  | 
acute  intestinal  tih^truction,  death  occurring  in  n  few  days.  This  is  probaW? 
always  due  to  volvulus  or  kinking  of  the  dilat<:'d  l)owel  above  the  srricture. 
Abscess  occasionally  forms  in  the  nei^^hboiirho<xi  of  the  stricture  ;  liiid,  j>asiiiii^' 
down  into  the  pelvis,  may  bni-st  either  intti  the  ischiorectal  space^  or  into  th«j 
vagina,  or  may  present  upon  tiie  nates.  The  discharge  of  pus  from  this  soaroc, 
as  well  as  from  the  mucous  membrane  lining  the  stricture,  which  fallj*  into  an 
ulcerated  state,  may  induce  extreme  emaciation  aad  hectic,  to  wbicli  the  imjmir- 
ment  of  ouLrition  conse<jueiit  upon  the  disturbance  of  digestion  achls  niaU^rially. 
Treatment. — The  bowels  should  be  kept  nuiderately  open,  but  purgation 
carefully  avoided,  as  it  is  a  source  of  much  irritation.  Caator-oih  Carlsbid  I 
salts,  or  saline  aj»erient  mineral  waters  in  small  dases  suit  l»est.  The  diet  sboold 
be  carefully  regulated,  and  the  strength  kept  up.  Au  occasional  eueina  will  ] 
oflen  give  considerable  relief,     »Smtdl  glycerine  enetuata  are  especially  useful 

The  surgkal  ti*eatmeut  of  simple  stricture  of  the  rectum  consists  in  dilatti)}C 
the  canal  at  its  constricted  point.     If  this  be  within  reach  of  the  tinger,  the 
dilatation  cnn   readily  Ije  carried  out.     If  it  be  above  the  upper  jiart  of  tin: 
rectum,  and  the  stricture  be  tight,  it  is  extremely  dilficult  tii  iutnjducH?  the 
pro|)er  instruments  with   certainty.      When   tlie  strictui-e    is   \<\w    down,  it* 
that  the  end  of  the  finger  can  be  introduced  into  it,  it  may  readily  be  dilatrd 
by  introducing  a  rectum-bougie  every  second  day,  and  gradually  increasioi:j 
the  size  of  the  instrument.     If  the  stricture  yield  but  slowly,  and  be  verpi 
tight   and    intlurated,  I    have   found    it   a   convenient    plan    to   iutniduce  a, 
sheathed  prol>e-|iointed  bistorny  into  it  and  ti>  notch  it  towanls  its  po*krii>r| 
aspect,  where  this  may  be  done  without  danger  to  the  peritoneum*     A  tent 
of  compressed  sponge  shoo  hi  then  be  introduced,  ajid  left  in  for  twelve  he 
On  its  withdrawal,  himgies  may  more  readily  be  |)aSv%ed  ;  or  the  dilatatiuit^ 
may  be  carried  on  by  means  of  tents.     When  the  stricture  is  above  the  nesch 
of  the  finger,  a  good  deal  «d'  management  will  bo  rcfpiin*d  t«»  mrike  the  LM>ufie 
enter  it.     This  is  bejit  done  by  placing  the  patient  on  his  left  side,  and  Qiing 
a  moderate-sized  elastic  bougie,  softened  in  wiirm  water  and  well  graiMU 
which  must  ln^  passed  withtmt  the  emphiyment  of  any  force*     When  once  ihn 
iSurgeon  has  introduced  one,  otheiij  can  readily  be  made  to  follow  in  tht»  auaJ 
track.     The  great  danger  in  iiitroduciitg  a  bougie  high  up  is  that  %\\  mistiikiu|(| 
the  ob^tructitux  otT'ered   by  its  poini   coming  intu  contact  with  one  of  tktj 
valvular  folds  of  mucous  membrane  present  in  this  situation,  for  thai  of  tliii 
^|ficture,  and,  by  pushing  on   tlie    instrument,  perforating   the   bowel— aid 


SYI'UILITIC    STRICTURE    OF    THE   RECTUM, 


955 


accident  that  would  probably  occasion  fatal  peritonitis.  During  the  intro- 
duction of  bougies,  the  bowels  must  be  kept  regular  by  means  of  laxatives^ 
and  the  occasional  use  of  enemata.  If  much  pain  or  irritation  be  occasioned 
by  their  use,  opium  should  be  administered  internally  or  in  the  form  of  sup- 
positories. Though  a  simple  stricture  of  the  rectum  may  be  much  relieved  by 
the  use  of  bougies,  it  is  seldom,  I  think,  cured  by  this  means  ;  there  being  a 
great  tendency  in  it  to  contract  as  soon  as  the  treatment  is  discontinued. 

Dilatation  may  sometimes  conveniently  be  effected  by  the  use  of  Todd's 
dilator  (Fig.  819).  This  is  introduced  closed,  covered  with  a  thin  india-rubber 
sheath,  so  as  to  avoid  nipping  the  mucous  membrane.  It  is  then  expanded  to 
the  required  extent  by  pressing  on  a  trigger  in  the  handle. 

In  very  obstinate  cases  of  stricture  in  which  simple  dilatation  has  failed* 
Unmr  proctotomy  may  sometimes  be  practised  with  good  results. 
This  is  done  by  freely  dividing  the  stricture,  the  wall  of  the 
rectum  below  it,  and  the  sphincter  with  a  probe-pointed 
bistoury.  The  division  should  be  made  exactly  in  the  middle 
line  behind.  Bleeding  may  be  arrested  by  ligatures,  and  the 
wound  should  be  plugged  with  strips  of  gauze,  and  subse- 
quently irrigated  daily  with  warm  boric  acid  lotion. 

If  complete  obstruction  occur,  purgatives  must  on  no 
account  be  given.  An  endeavour  should  be  made  to  relieve 
the  patient  by  the  use  of  enemata  of  olive-oil,  and  the 
strength  should  be  supported  by  a  diet  that  is  nourishing, 
at  the  same  time  that  it  leaves  little  or  no  solid  residue. 
Opium  in  small  doses  frequently  given  will  relieve  the  pain 
and  prevent  sickness  ;  under  this  treatment  the  bowels  may 
eventually  act  after  a  considerable  lapse  of  time.  In  a  case 
to  which  reference  has  already  been  made,  the  oljstructiou 
gave  way  after  it  had  lasted  for  about  five  weeks,  some 
hardened  faeces  with  bloody  mucus  l)eing  discharged  and 
speedily  followed  by  abundant  motions.  Should  the  obstruc- 
tion, however,  continue,  and  the  patient  consequently  be  in 
imminent  danger  of  death,  colotomy  should  be  performed. 

Syphilitic  Stricture  of  the  Bectum  is  met  with 
usually  within  easy  reach  of  the  finger,  and  chiefly  in  young 
women  under  thirty,  rarely  in  men.  The  pathological  changes 
to  which  it  is  due  have  already  been  described  in  the  Chapter  on  Syphilis, 
Vol.  I.,  p.  11;");').  The  fact  that  this  disease  is  almost  exclusively  met 
with  in  women  has  led  to  the  idea  that  it  may  be  due  to  direct  infec- 
tion of  the  bowel  or  to  extension  of  disease  from  the  vagina,  but  there 
is  no  evidence  to  support  this  view.  It  is  always  a  tertiary  affection, 
and  is  seldom  associated  with  any  affection  of  the  vagina.  It  is  almost 
exclusively  met  with  amongst  the  poorer  classes,  and  in  hospital  practice. 
To  the  finger  introducred  into  the  bowel  it  feels  as  if  there  were  an  irregular 
thickened  cicatricial  constriction  of  the  mucous  membrane.  This  may  be 
limited  to  the  lower  part  of  the  bowel,  but  frequently  extends  beyond  the 
reach  of  the  finger.  The  examination  causes  the  patient  the  most  intense 
pain,  as  there  is  often  ulceration  in  the  constricted  region.  Sometimes 
under  proper  treatment  the  uI('«m*s  may  be  made  to  heal,  and  then  the  dense 
irregular  cicatricial  bands  alone  will  be  felt.     There  are  usually  evidences 
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of  constitntionftl  syphilis.  I  have  seen  these  syphilitic  ulceiutiona  <Lxteii«i 
into  the  vagina,  m  m  to  establish  a  refto-vas^iaal  Ostula.  In  one  cae*:  uiid<?f 
ray  care  death  resulted  from  }XTf oration  of  the  upper  part  of  the  rvctum 
in^  the  peritoneum.  The  motions  are  usually  panned  with  much  paiti^ 
and  are  mixed  with  blood  and  pug.  The  <renoral  health  is  at  first  good^  hut 
ilfrndually  gives  way  under  the  paiu  aud  the  exhaustiun  from  loss  uf  blood 
and  dischar^^e. 

patient  munt  he  put  uuder  the  usual  constitatiooat 
trt'atment  for  syphihs.  If  ulceration  ia  gtill  [»reaei)t 
the  best  treatment  consists  in  passing  bougies  of 
coeoa-nut  butter,  each  containing  about  four  to  tire 
grain?  of  iodoform^  into  the  rectum  ouoe  a  day.  If 
this  do  not  succeed,  similar  bougies^  oonUuning  « 
small  quantity  of  bichloride  of  mercury^  tiot  ei* 
ceeding  i^  of  a  grain,  may  be  used  instead  In 
nuiny  ca^^s  nothing  succeeiis  so  long  as  the  diseased 
Hurfaee  is  irritated  by  the  passage  of  f»KX!S,  aod 
then  culotoray  must  l)e  perfonned  as  the  only 
means  of  giving  relief.  Should  the  nlcers  heal 
without  necessitating  colotomy,  the  cicairicial  oao- 
tractioo  i*esulting  from  them  may  be  treated  m  tkut 
name  way  as  a  simple  stricture.  The  extent  af  the 
disease  usually,  however,  makes  this  form  of  <Lnc- 
ture  extremely  intractable. 

Carcinoma  of  tbe  Bactiun  —  MaHgnaal 
Stricture. — The  forui  '"f  tMiucer  met  with  in  thi* 
rectum  is  ahnmt  invarial»ly  the  Cohimnur  Carci^ 
noma.  Its  structure  has  been  fully  dcacriijed  io 
the  Ch8|jter  on  Tumours  (Vol  1.,  p.  Iii74),  In  the 
rectum  it  varies  somewhat  in  structure  in  dilTeitrai 
cfises.  In  some  the  epithelial  structum  x%  very 
abundant,  the  jrrowth  being  cornposeil  of  a  closely- 
packed  mass  of  tul»e8  n^sembhng  enlarged  crypts 
of  Lieberktihn,  between  which  lie  the  veeae)^  sa]v 
ported  by  a  delirmte  connective  tiiisue  eloetiy 
iuHltrated  with  small  round  cell;?*  In  others  the 
glandular  element  is  much  leas  deTel€ped»  the 
librous  stroma  being  more  Hilly  developed,  and 
showing  in  some  cai»es  a  tendency  to  ountraci  like 
All  degrees  may  k*  met  with  l>etween  the^  ^  Mwmam, 
The  clinical  features  vary  with  the  ntructure.     The  softer  vai  ar  mofe 

nipidlVi  im[>licate  surrounding  structures  m«tre  widely,  and  tend  tu  infftrt  ttie 
lymphatic  glands  and  internal  organs,  but  lead  to  a  les«  complete  stiictllfe 
of  the  gut  The  tinner  varieties  grow  slowly,  and  nften  ejcist  a  loo^  lam 
without  giving  rise  to  secondary  growths*  while  fnim  their  tendency  la 
contract  they  cause  great  narrowing  of  the  gut*  The  softer  fcvmia  iianaiy 
appear  as  flat  cauliflower  growths  springing  from  the  inner  surface  of  Uia  gut, 
and  tending  in  mo«t  castes  to  spread  rircularly  mund  IL  They  ars  iiMnlly 
extremely  painful,  and  bleed  readily  when  examined.  They  sicmgh  early^  and 
caose  extensive  destruction  of  the  bowel     The  firmer  varteiiea  form  hard* 
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nodulated   growths  projecting  into  the   gtit,  greatly  narrowing  its  calibre. 
Tliey  ulcerate  slowly  and  h!eed  less  readily. 

True  scirrhtia,  that  is  to  Bay,  glandular  carcinoma,  with  firm  fibrous  stroma, 
I  is  said  to  have  been  met  with  in  the  rectum.    If  such  be  the  case  it  is  certainly 
Tory  rare.     Colloid  cancer  also,  arisin*:  apparently  frora  colloid  degeneration  of 
a  columnar  ctircinoma,  has  been  met  with,  but  is  exceedingly  rare. 

The  tumours  destvribed  m  Emephaloid  have  probably  been  soft  malitfnant 
I  san^omata  commencing  in  the  gat  or  in  its  coats,  but  these  cases  are  so  rare 
that  it  is  impossible  to  speak  with  certainty  as  to  their  structure, 

(Carcinoma  is  usually  seated  from  three  to  h^e  inches  alwve  the  anus,  and 
may  implicate  a  considerable  portion  of  the  bowel,  extending  upwards  rather 
than  downwards,  giving  rise  to  considerable  contraction,  ending  in  some  cases 
in  complete  occlnsion  of  the  gut. 

Symptoms. — Cancer  of  the  rectum  is  met  with  chiefly  in  middle  life,  but 
,  gometimes  does  not  occnr  until  advanced  age,  Botli  sexes  are  equally  hable 
I  to  it ;  if  anything,  it  is  more  frequent  in  women  than  in  men. 

It  is  very  insidious  in  most  caaee  in  its  early  manifestations.     A  sense'  of 
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nneasinesK,  a  tendency  to  diarrlicea,  a  slight  discharge  of  l>lood  or  mucu8«  a 
feeling  as  if  the  patient  had  piles«  are  usually  the  only  early  evidences  of  thd 
development  of  this  distressing  disease.  Allcr  a  time  the  I'ectal  pain  becomes 
very  »evei*t\  There  is  now  a  constant  feeling  of  pain  and  weight  lu  the  gut, 
with  a  sensation  as  if  the  bowels  had  not  l»een  completely  relieved,  together 
with  the  discharge  of  mucus,  blo<Kl,  or  pus,  and  some  flattening  of  the  feces. 
The  patient  ejcperienoes  most  intense  suffering  during  defiec^tion,  in  consa- 

j  qoeooe  of  the  parage  of  freces  over  the  raw  and  ulcerated  surface.  Tliis  pain 
IJi  not  csonflned  merely  to  the  diseased  part,  where  the  sensation  u  of  a  Imrning 
rlmnu5ter,  bnt  usnally  radiat<\*'  round  the  loins  and  down  the  thigh)!',  and  is  so 
severe  that  the  patient  looks  forward  to  each  action  <»f  the  bowels  with  the 
greatest  droad^and  restrains  it  as  long  as  possible.  Tlie  whole  nervous  system 
ttcipates  in  this  continually  recurring  flujfering ;  the  ciinntenance 
ious  ;  the  spirits  are  depressed  ;  sleep  and  diiTf stion  are  destroyed. 

^The  patient's  condition  i»  indeed  truly  miKerable,  Ixiaween  the  dread  of  exces- 
»ive  iuflcring  when  the  lMiwelsact,ou  the  one  hand,  and  the  fear  of  impending 
ohmtrQctioQ  on  the  other.  In  many  instances  he  is  woni  out  by  this  sufiering, 
lUy  combined  with  the  cachexia  induced  by  the  contamination  of  the 
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system  itnd  the  development  of  secondary  visceral  growths.  Xot  unfrequentlj 
the  misery  is  murh  increased  by  the  formation  of  fistulous  openinjfs  in  the 
bowel,  and  coramunication  between  it  and  nei^hbourinja:  parts,  such  as  the 
vagina,  bladder,  or  urethra,  with  caDcerous  imphVation  of  them.  FlatOR 
well  as  ffeces  thus  get  entrance  into  the  bladder  ur  vagina  ;  the  flatus  pa88iiii^ 
out  with  a  rush,  the  fieces  sometimes  obstnicting  the  urethra,  nrtd  aft».-n  k^tj 
^Hfrriously  irritating  the  bladder,  producing  strangury  and  j^reat  paiu. 
^W  On  examination  of  the  rectum  with  the  finger,  the  conditions  will  be  ft^ond 
to  vai7  much  in  diftereut  eases.  The  gmwth  h  hard  and  irregular,  aHually 
extensively  ulcerated,  and  has  a  raised  well-defined  edge,  which  is  everted  jiird 
may  even  overhung  the  snrrounding  mucous  raemhrane.  The  gn»wth  may  Ix* 
limited  to  one  asix*ut  of  the  IwiweL  so  that  its  whole  outline  i  aa  be  felt,  hot 
frequently  it  surroutids  the  gut,  and  the  linger  eaters  the  contmcted  lumen  in 
the  centre  of  the  mass.  In  such  case  the  circular  growth  is  often  mort*  or  teai 
prolapani  into  the  part  of  the  rectum  below  it,  giving  to  the  finger  a  aeosoiioQ 
not  unlike  that  uf  the  cervix  uteri,  the  narrowed  lumen  being  felt  at  thetpcx 
of  hard  projecting  mags.  When  the  growth  is  low  down,  the  anus  is  often 
unusually  patulous  ;  when  high  up,  the  condition  of  **  ballooning  of  the 
rectum'*  is  often  the  first  thing  which  attracts  attention  on  introducing  the 
finger  (p.  054). 

Death  may  pat  an  end  to  the  patient's  salferingE  in  several  ways:  by 
exhaustion  from  pain  and  continuous  discharge,  together  witli  constitational 
cachexia ;  by  piTfonition  of  the  cnncerons  mass,  which,  ulcerating  through  at 
some  point,  opens  into  the  peritoneal  cavity,  or  by  hsemorrhage,  inducing  fatal 
collapse  ;  and  in  other  instances  by  fffical  obetructioit,  as  in  the  case  of  f^implr 
stricture.  The  reason  why  intestinal  obstruction  is  not  more  common  than  it 
is  in  cancer  of  the  rectum  is,  that  in  many  cases  the  diacaaed  mass  ulcerates 
tmd  necroses  more  rapidly  tlmn  it  grows  into  the  liowel,  and  thus  an  irr-.mi 
chasm  is  left  in  its  centre,  through  which  the  fseces  pa^s. 

Treatment. — This  must  necessarily  in  a  large  proportion  of  oasen  i/.-  j 
palliative.  The  bowels  must  be  relieved  by  occasional  dosea  of  castorHul  or 
[iy  emollient  enemata.  The  patient's  sutferiogs  may  in  mauy  (nises  be  much 
relieved  by  limiting  him  to  a  diet  composed  s^»lely  of  material  not  likely  ti« 
leave  any  solid  resiilue^  such  as  carefully  prepaire^l  an<l  stmincd  arrowroot,  wid 
meat* broths  of  various  kinds,  to  which  a  little  brandy  or  wine  may  be  adM. 
If  the  patient  at  the  same  time  be  kept  warm  in  bed  in  the  recumbent  p4j«ititio 
so  as  to  economise  force  as  much  as  possible,  he  may  maintain  hi«  strength 
fairly  well  on  a  eoniparutively  small  ipiantity  of  f<M>d.  Suuill  do^i.'S  of  opioin 
may  be  given  to  relieve  pain.  On  this  diet  one  action  of  the  bowels  abiot 
every  three  weeks  will  be  quite  sutticient.  It  will  usually  occur  BponUnooQily 
without  the  netjessity  of  administering  a  purgative.  If  there  is  muoli  jmin. 
hypodermic  injections  of  morphine,  often  to  a  large  amount,  are  n^ittiivil  U» 
lessen  the  patient's  distress. 

As  further  palliative  treatment  Cohhmy  may  be  reijuired.  This  openucie 
is  |>erfornu>d  for  one  of  three  reasons:—!.  To  relieve  the  intenee  t|^)Dy 
resulting  from  the  pasgage  of  f^vnts  over  the  utcemted  cancerous  maas  ;  t.  Tu 
relieve  the  sulfering  and  discomfort  occasioned  by  the  fffices  paning  idIo  tlie 
bladder  or  vagina  ;  X  For  the  relief  of  more  or  less  complete  obitmecioii 
giving  rise  to  distension  of  the  abdomen,  with  retained  frecea.  Colotonij  m  i 
palliative  has  proved  most  succe^ful  in  atfordtug  the  desired  retief ;  by  its 
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means  life  may  be  prolon^^ed  as  well  as  rendered  more  endurable.  Attempted 
dilatation  by  means  of  bougies,  the  application  of  caustics,  or  crushing  the 
tumour  by  means  of  the  tinger-forceps,  as  recommended  by  Amussat,  are 
worse  than  useless.  They  cause  great  pain  and  irritation,  hasten  ulceration, 
and  aggravate  the  disease. 

Excision  of  the  Tamour.  Partial  excision  of  the  Aectom  of 
Proctectomy  is  an  operation  which  has  lately  been  revived  with  considerable 
success.  Recamier,  Vidal,  and  others  attempted  the  removal  of  the  tumour 
when  near  the  anus  by  ligaturing  its  base  and  allowing  it  to  slough  away,  but 
excision  of  a  portion  of  the  rectum  was  first  performed,  according  to  Velpean, 
by  Faget  in  1789.  He  took  away  an  inch  and  a  half  of  the  circumference  of 
the  gut  and  cured  his  patient.  The  operation  was  revived  in  1826  by  Lisfranc, 
who  operated  in  nine  cases,  with  five  recoveries.  The  operation,  however,  fell 
again  into  discredit  until,  in  1854,  Ohassaignac  introduced  the  ecraseur,  and 
applied  it  to  the  removal  of  rectal  growths.  Since  then  Xussbaum,  Volkmann, 
Ojserny,  Kraske,  and  others  in  Germany,  and  Holmes,  Allingham,  Harrison 
(Mpps,  Ball  and  others  in  this  country,  have  done  much  to  revive  the  opera- 
tion. The  cases  suitable  for  removal  are,  according  to  Cripps,  about  one 
in  five  of  those  that  come  under  observation.  The  conditions  which  are 
favourable  for  operation  are  the  following  : — The  patient  must  not  be  too  old, 
and  must  be  in  fair  health  ;  the  growth  must  be  so  situated  that  the  finger 
can  be  passed  beyond  it,  and  it  must  be  freely  movable,  not  having  implicated 
surrounding  parts  or  glands.  The  most  favourable  cases  are  those  limited  to 
one  side,  especially  the  posterior.  It  is  an  important  question  how  far  the 
dissection  can  be  carried  upwards  without  wounding  the  peritoneum.  Cripps 
states  that  in  the  male  the  distance  from  the  recto-vesical  pouch  to  the  anus 
is  two  and  a  half  inches  when  the  bladder  is  empty,  and  an  additional  inch 
when  it  is  distended.  In  the  female  the  distance  from  the  recto-uterine  pouch 
to  the  anus  is  somewhat  greater. 

The  removal  of  a  malignant  growth  from  the  rectum  is  accomplished  as 
follows  : — If  it  be  very  small,  and  situated  very  low  down,  it  may  be  possible 
to  bring  it  into  view  by  forcible  dilatation  of  the  anus  with  the  two  first  fingers 
of  each  hand.  After  this  the  anus  will  usually  be  sufficiently  relaxed  to  allow 
of  the  affected  portion  of  the  gut  being  seized  and  drawn  out  to  such  an  extent 
as  to  allow  of  the  free  removal  of  the  growth  by  the  ecraseur  or  scissors.  Gases 
in  which  this  is  practicable  are,  however,  very  rare. 

The  removal  of  a  portion  of  the  bowel,  including  the  whole  circumference, 
or  a  considerable  part  of  one  side,  can  be  safely  performed  only  when  the  anus 
has  been  enlarged  by  incision.  The  operation  is  thus  performed  :  The  rectum 
having  l)een  thoroughly  cleansed  with  an  enema  immediately  before  the  opera- 
tion, the  patient  is  placed  in  the  lithotomy  position,  and  a  curved  sharp-pointed 
bistoury,  guarded  by  the  left  forefinger,  is  passed  in  at  the  anus  ;  the  handle 
is  then  raised  so  that  the  point  is  made  to  pierce  the  gut  and  appear  superfi- 
cially close  to  the  tip  of  the  coccyx  exactly  in  the  middle  line ;  the  parts 
between  the  coccyx  and  anus  are  then  divided  by  a  single  cut.  If  more  room 
be  required  during  the  operation  it  may  be  obtained  by  removing  the  coccyx. 
The  bleeding  must  now  be  arrested,  and  a  stout  ligature  maybe  passed  through 
on  either  side,  by  which  the  wound  may  be  held  widely  open.  An  incision  is 
then  carried  from  the  margin  of  the  wound  on  one  side  in  a  curved  direction 
round  the  anus  to  a  corresponding  point  on  the  other  side.    If  the  anus  itself 
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be  healthy  this  may  be  made  at  the  junction  of  the  mucous  membrane  aad 
skin.  The  gjat  can  now  be  separated  posteriorly  without  any  diilicalty  by 
means  of  the  tinger^  aided  by  the  Bcissors,  at  the  attachment  of  the  Jevator  ani. 
When  the  Bides  are  separated  the  gut  must  be  drawn  backwards  and  separated 
by  careful  dissection  from  the  Taj^ina  in  the  female,  or  urethra  and  prostata 
in  the  male.  To  avoid  wounding  the  urethra  in  the  male,  a  large  silver 
catheter  should  be  passed  at  this  stage  of  the  operatioDt  which  will  lie  clearly 
felt  from  the  wound.  The  gut  having  now  been  separated  it  may  be  cat  awa? 
liy  means  of  &ci8eoi*s.  During  the  O[jeratiou  bleeding  must  be  arrestfed,  by  the 
use  of  forcipressare  forceps.  The  haemorrhage  can  in  this  way  eajsiiy  be  kept 
under  control,  and  seldom  causes  any  great  trouble.  Having  completed  the 
exciaion,  most  Surgeons  follow  Cripps's  advice  and  make  no  attempt  to  bring 
down  the  mucous  membraut'  to  the  anus  ;  the  stitches  are  very  likely  tc^  givt 
way,  and  burrowing  of  septic  matter  is  more  likely  to  occur  than  if  the  whole 
wound  is  left  open,  Volkmann  and  Ozerny,  however,  recommend  the  a«c  of 
sutures  in  order  to  lessen  the  amount  of  raw  surface  and  thei^cfore  the  fiiibse- 
quLUt  tendency  tu  stricture.  If  sutui-es  lie  used  they  should  include  not  onlv 
the  skin  and  mucone  membrane  but  should  be  passed  deeply,  as  Ball  Buggeau, 
through  the  snrrounding  tissues.  The  posterior  incision  should  be  left  freely 
open.  The  wound  should  l>e  thoroughly  sponged  with  some  antiseptic  aolnrion, 
chloride  of  zinc  (gr.  4o  to  5j)  heiug  by  far  the  most  efiicient.  It  may  thra 
be  dusU^d  with  iodoform. 

The  after- treatment  consists  in  well  syringing  the  wound  once  or  twitti 
day  with  some  antiseptic  solution,  and  the  application  of  iodoform.  The 
boweis  must  be  prevented  from  acting  for  ten  days  or  a  fortnight  by  proper 
diet  and  the  administration  of  opium.  Healing  takes  platx*  slowly^  and  tb» 
mucous  membrane  becomes  drawn  down  considerably  towards  the  ilrin, 
♦Stricture  almost  necessarily  results  if  the  whole  circumference  of  the  bowel 
have  been  removed.  To  oliviate  this,  Cripps  recommends  that  a  large  bougie 
should  be  passed  daily  after  the  first  fortnight,  and  allowcnl  to  remain  in 
position  for  some  hours  daily.  This  should  be  continued  for  a  montiu  am) 
then  the  bougie  poised  once  daily  for  a  year  or  longer,     Incontinr  » <» 

is  more  iiirc.    Cripps  states  that  it  occun-ed  in  seven  cases  out  m  six, 

and  in  six  others  there  was  a  slight  escape  when  the  motions  were  liquid. 

llemoval  of  a  part  of  the  circumference  is  a  much  more  successful  operation. 
It  is  jierformed  in  the  same  way  as  that  just  described,  but  the  healthy  mueooi 
raenibrane  and  the  cnn-esponding  part  of  the  anus  must  be  preserved  unm* 
jured,  a  longitudinal  incision  with  acisBors  being  carried  up  the  bowel  on  eadj 
side  of  the  morbid  growth.  It  la  seldom  followed  either  by  inoontiiseiict  of 
fjeces  or  serious  stricture  of  the  bowel. 

Wound  of  the  peritoneum  is  a  serious  but  not  neeeasarily  fatal  Aoddent 
If  the  opening  be  small  and  within  reat^h,  it  must  be  closed  by  sutorea.  If 
this  cannot  b*-^  done,  according  to  Bardenheuer  the  patient  is  given  Uie  bail 
chance  of  life  by  the  iutrciduction  of  a  futlHiized  drainage-tube  iitio  Ihr 
perittmeal  pouch  from  the  rectum. 

The  mortality  of  the  op>emtion  is  considerable*  but  has  been  Bineb  rrimgi 
during  recent  years.  Hall  haii  collected  175  cases  with  a  death-rate  of  l€*d 
per  cent.  IJarrison  Cripps  has  performed  partial  excision  of  the  rDdma  tis 
times  with  only  ^  deathi^.  Of  the  35  patients  wiio  rtKioveivii,  the  iubteqaeat 
history  of  7  was  not  known  ;  in  U)  there  was  recurreucc  within  n  year,  and  in 
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5  after  periods  varying  from  one  to  three  years ;  1  died  in  a  year  without 
recurrence.  In  12  no  recurrence  had  occurred : — 3  under  one  year,  1  after 
eighteen  months,  1  after  two  years,  1  after  three  years,  2  after  four  years,  1 
after  five  years,  2  after  six  years,  and  1  after  twelve  years. 

Cancer  of  the  rectum  is  not  uncommonly  met  with  too  high  up,  as  Volk- 
mann  says,  to  be  reached  from  below  by  the  operation  above  described,  and  too 
low  to  be  reached  by  laparotomy.  For  these  cases,  Kraske,  of  Freiburg,  devised 
the  operation  which  goes  by  his  name.  The  patient  is  placed  on  his  right 
side,  and  an  incision  is  made  in  the  middle  line  from  the  second  sacral  spine 
to  the  anus,  which  need  not  be  divided.  The  gluteus  maximus  on  the  left  side 
is  then  separated  with  an  elevator  as  far  as  the  edge  of  the  sacrum,  and  the 
coccyx  is  excised.  The  great  and  small  sacro-sciatic  ligaments  are  next  in  the 
same  way  separated  from  the  sacrum,  and  the  left  side  of  the  wound  forcibly 
drawn  outwards  with  a  strong  spatula.  If  more  room  is  required,  a  portion 
of  the  lateral  mass  of  the  sacrum  may  be  cut  away  with  a  chisel.  If  the  bone 
is  cut  in  a  line  commencing  on  the  left  edge  at  the  level  of  the  third  posterior 
sacral  foramen,  and  running  in  a  curved  direction  inwards  and  downwards 
past  the  third  foramen  and  through  the  fourth  to  the  left  cornu  of  the  sacrum, 
no  important  nerves  or  other  parts  need  be  wounded.  The  anterior  division 
of  the  third  sacral  nerve  is  protected,  and  the  sacral  canal  is  not  opened.  The 
gut  now  comes  so  fully  into  view  that  it  can  be  removed  as  high  as  its  junction 
with  the  sigmoid  flexure.  The  lower  part  of  the  bowel  may  be  preserved,  if  it 
is  healthy.  In  this  operation  the  peritoneum  will  probably  be  opened  in  most 
cases.  Should  this  happen,  the  opening  must  be  plugged  with  a  sponge  or 
some  antiseptic  wool  until  the  operation  is  completed.  The  edges  of  the 
wound  in  the  peritoneum  should  then  be  accurately  brought  together  with  silk 
sutures,  after  which,  if  the  anal  portion  of  the  gut  has  been  left,  the  upper 
part  may  be  brou<j:ht  down  and  sutured  to  it  anteriorly,  the  posterior  part 
being  left  open  for  drainage.  Complete  suture  of  the  upper  end  to  the  lower 
has  seldom  succeeded. 

Bardenheuer  has  operated  in  a  somewhat  different  way  in  similar  cases  of 
high  disease.  A  median  incision  is  made  from  the  posterior  border  of  the 
anus  to  the  middle  of  the  sacrum,  and  the  soft  parts  are  reflected  from  the 
back  of  the  bone.  The  sacro-sciatic  ligaments  are  cut  through  and  the  sacrum 
divided  transversely  at  the  level  of  the  third  sacral  foramen.  The  hand  can 
now  readily  be  introduced  into  the  pelvis,  and  the  subsequent  steps  of  the 
operation  are  essentially  the  same  as  in  Kraske's  method.  The  upper  part  of 
the  rectum  is  drawn  down  and  sutured  to  the  anal  portion,  or  if  this  is  im- 
possible, it  is  sutured  into  the  wound.  Ball,  of  Dublin,  has  employed  this 
method  with  success  in  four  cases.  Of  the  cases  in  which  Eonig  operated 
by  Kraske's  method  the  mortality  was  12  per  cent. 

Zntussusception  of  the  Bectum  as  a  consequence  of  a  malignant  growth 
is  a  very  rare  condition.  In  two  cases  of  this  kind  under  the  care  of  Barker 
in  University  Collejre  Hospital  the  tumour  projected  from  the  anus  with  each 
action  of  the  bowels  and  bled  freely.  DigitsJ  examination  showed  tiiat  the 
reflexion  of  the  rectal  wall  was  situated  about  three  inches  from  the  anus.  A 
double  row  of  stitches  was  passed  through  the  entering  and  reflected  layers, 
and  the  apex  of  the  intnssusceptum  including  the  tumour  was  cut  away. 
Both  patients  made  a  rapid  recovery. 

Carcinoma  of  the  Anus. — The  anus  is  rarely  affected  by  extension  of 
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cancerous  ^owbhs  from  the  rectum.     Mure  coiiimonly  the  cHwease  h  priiiiary»l 
and  it  is  then  always  sqiumious  ctircinoma  (Fig,  ;^*IMs  p.  In7i>,  Vol.  L).     \t 
forms  d  notktlur  prcijection,  often  resembling  a  swollen  external  pil*?^  for  which 
I  have  more  than  once  seen  it  mistaken*     It  ulcerates  later  than  the  same 
disease  in  other  Rituatioiis,  tlie  mass  otlten  rettoliiny^  the  siJie  ol  a  pi«reciti'§  egg 


fig,  «l^Papn]ftl>  Pul>jn 


rlUltt(X  »»>. 


before  the  surface  gives  way.     If  limited  in  extent  it  may  I>e  exdfed  bjf  t 
openition  Rimiiar  to  that  for  removal  of  the  lower  part  of  tlie  reotnni. 

Sarcoma  of  the  Bectum  is  very  rare.  Rokitansky  has  dirscritel  a 
nodular  form  of  spiiidlc-celled  sarcoma.  I  Imve  seen  such  ^rrnwtlts  foniiin^ 
ar^e  and  suniewijat  pale  tuberous  masses  projectins:  into  th*'  interior  of  i\y^ 


*^       K-uiovod  ttmn  rhUd  7  your*  oW, 


gut  and  even  protrudinj;:  through  the  anus,  giving  rise  to  the  aaine  UtiM\ 
local  8yinpt<jm»  as  charactcnae  cancer  of  the  gut,  hut  with  Iws  pub.  Id  tod^ 
Goseaas  theae  the  disease  may,  if  limitcM]  or  iiedunrulated,  Ite  remorvKl  bf  tfat 
temseur.  By  means  of  this  instrument  I  have  removrxl  from  th?  insidie  iif  Ike 
gut  a  tumour  of  this  kind  nearly  as  large  as  a  man's  fist,  Keeurr^nce  m&J  tf 
counse  be  expected,  but  the  patient  will  get  relief  for  a  time. 
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Papilloma  or  Villous  Tnmonr. — Large  papillomata,  the  papillse  of  which 
branch  repeatedly,  and  are  covered  by  columnar  epithelium,  are  occasionally 
met  with  in  the  rectum.  They  closely  resemble  carcinoma,  but  are  recognized 
by  their  slow  growth  and  by  their  being  pedunculated-  They  cause  haemor- 
rhage and  some  obstruction  of  the  bowel.  They  can  readily  be  removed  by 
the  ecraseur  or  by  ligature,  and  seldom  return.  The  accompanying  figure 
(Fig.  823)  represents  a  pedunculated  mass  which  was  removed  from  the 
rectum  of  a  man  by  Marshall.  Fig.  822  is  taken  from  a  portion  of  the  same 
growth. 

Adenoma. — This  is  most  commonly  met  with  as  the  simple  polypus  of  the 
rectum  in  young  children.  The  adenomatous  polypus  is  usually  single  and  is 
attached  to  the  lower  part  of  the  rectum  by  a  slender  pedicle.  Its  surface  is 
usually  smooth,  but  it  may  be  lobulated  (Fig.  824)  or  papillary,  and  may 
contain  cysts.  Its  structure  is  that  of  a  tubular  adenoma,  the  glandular 
spaces,  which  exactly  resemble  the  crypts  of  Lieberkiihn,  lying  in  a  fibrous 
stroma,  which  may  compose  the  bulk  of  the  growth.  In  children  haemorrhage 
is  the  most  common  symptom,  and  to  this  may  be  added  tenesmus  and  pro- 
lapse of  the  bowel.  It  may  give  rise  to  some  irritability  of  the  bladder  and 
thus  simulate  stone.  Polypi  are  easily  removed  by  the  application  of  a 
ligature,  or  by  twisting  through  the  pedicle  if  it  be  long. 

Pibroma. — This  occurs  as  the  simple  fibrous  polypus,  which  is  occasionally 
met  with  in  adults.  Ball  believes  that  these  ilsually  arise  by  gradual  changes 
in  an  internal  pile.  They  are  most  common  near  the  anus,  and  in  some  cases 
are  found  associated  with  a  small  intractable  ulcer  at  the  point  at  which  the 
free  end  touches  the  gut.    They  are  best  removed  by  ligature  of  the  pedicle. 

Angioma. — A  specimen  of  extensive  nsevus  of  the  rectum  is  preserved  in 
the  Museum  of  University  College.  The  patient,  a  man  aged  forty-five,  was 
under  the  care  of  A.  E.  Barker.  He  had  suffered  from  occasional  rectal 
bleeding  since  boyhood,  and  died  of  copious  hsemorrhage. 

BKOTAIj  fibtxtub. 

Tistolons  opening!  occasionally  occur  between  the  rectum  and  the  bladder 
in  men  ;  or  between  this  gut  and  the  vagina  in  women. 

Becto-Vesical  Fistidn  are  not  conmion,  and  usually  result  either  from 
cancerous  ulceration,  establishing  a  communication  between  the  rectum  and 
the  bladder  ;  or  from  a  wound  of  the  gut  during  the  operation  of  lateral 
lithotomy.  In  rare  cases  they  arise  from  tuberculous  abscesses  in  thcvesiculae 
seminales  or  prostate,  opening  into  the  rectum  and  bladder  simultaneously.  In 
these  cases  the  urine  escapes  per  anum  in  greater  or  less  quantity,  occasioning 
constant  irritation  or  excoriation,  with  a  sort  of  spurious  diarrhoea ;  and  the 
wet  state  in  which  the  patient  is  kept  by  the  dribbling  of  urine  gives  rise  to 
an  ofii'nsive  ammoniacal  odour  about  him.  If  the  communication  between 
the  rectum  and  bladder  be  cancerous,  fseculent  matter  and  flatus  pass  through 
the  opening,  and  escape  from  time  to  time  by  the  urethra  ;  perhaps  even  more 
abundantly  than  the  urine  does  ])er  anum.  There  is  this  difference,  therefore, 
between  the  traumatic  and  cancerous  fistolse,  viz.,  that  when  traumatic  the 
chief  escape  is  from  the  bladder  into  the  rectum ;  when  cancerous,  of  the 
contents  of  the  rectum  into  the  bladder.  It  is  remarkable  how  little  irrita- 
lion  is  often  set  up  by  this  admixture  of  faeces  with  urine  in  the  bladder. 
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The  fistulous  aperture  in  the  recttim,  if  traumatic,  can  readily  he  detected 
passing  the  finger  into  the  guU  or  exrtmiiniig  its  iuterior  with  the  specQliim 
ani ;  when  cancerous  it  is  too  high  up  for  this. 

IVmtment, — If  the  fistula  be  cancerous,  nothing  can  be  done  in  the  way  of 
treatment  l>eyond  keeping  the  parts  clean,  ur  divertinjr  the  fseces  by  oolotomy : 
but  if  it  he  traumatic  in  its  f>rigii),  of  email  size,  ami  raoi-e  esiiecially  if  it  be 
recent,  it«  closure  may  occa8ioiiaJly  be  accompliehecl  by  touching  it  with  nitrate 
of  silver,  or  with  the  thermo- cautery  through  a  Hpeculum  ani.  If  this  fails,  an 
attempt  may  be  made  to  close  the  opening  by  an  operation,  which  will  consift 
in  freely  exposing  the  opening  by  dilatation  of  the  sphincter,  parintf  the  eilges 
of  the  opening  and  drawing  them  together  with  sutures  passed  deeply  with  * 
curved  needle.  If,  however,  the  tistula  is  of  old  standing,  and  the  apertun* 
large,  repeated  attempts  to  close  the  opening  will  often  fail ;  and  the  only 
mocie  of  treatment  that  can  be  adopted  will  be  to  introduce  a  grooved  staff  inta 
the  bladder,  and  cut  through  the  f^phincter  upon  this,  thus  laying  the  pofU 
into  one.  and  convertimr  the  anal  into  a  perinatal  fistuhu 

Sntero-Vagmal  Fistula.— It  has  happened  that  a  communication  his 
been  set  uj)  between  the  small  intestine  and  the  vag^ijia,  an  artificial  anuj  iu 
fact  forming  in  this  cavity.  These  cases,  however^  are  very  rare,  and  may 
indeed  be  looked  upon  as  incurable.  Roux  and  Casamayor  endeavouRHi  tt» 
establish,  l>y  a  deep  and  difficult  dissection,  a  communication  between  thi* 
small  and  large  intestine  ;  but  the  operation,  aa  might  have  beeo  expected. 
proved  fatal. 

B«cto-Tagiiial  Fistnlae  may  arise  from  two  causes  :  Ist.  sloughing  of  the 
rectiH vaginal  septum,  in  consecjuenc^  of  undue  pressure  exercised  upon  it 
during  parturition  ;  and  2nd,  its  perforation  by  syphilitic  ulceration.  Tlicy 
may  be  ranged  in  two  classes  :  those  consisting  of  a  button-hole  «  lad 

these  are  often  syphilitic),  and  those  complicated  with  more  or  1'  nivp 

laceration  of  the  perinajum*  The  size  of  these  tistulous  openings  when  uncuna- 
pHcated  with  rupture  of  the  perintcum,  varies  gn^atly  ;  in  some  oises  there  i* 
merely  a  small  perforation^  iu  others  there  may  be  loss  of  the  greater  portioo 
of  the  posterior  wall  of  the  vagina.  What<»ver  their  size,  they  are  necessarily 
80urc>es  of  very  gi'eat  discomfort  and  annoyance  to  the  patient.  The  recsofrsi^ 
tion  of  the  disease  is  easy  ;  the  e8cai>e  of  the  fffices  and  flatus  into  the  vi^gijia 
being  obvious,  and  examination  with  the  finger  or  speculum  at  once  ckttdiiif 
the  seat  and  extent  of  the  aperture.  As  there  is  just  the  posgibiUi?  tif  a  eofa* 
munication  existing  between  the  vagina  and  the  small  intestfnr,  it  may  bt 
useful  to  bear  in  mind  that,  iu  this  case,  the  matter  that  escapi^a  is  yetlofvcr 
and  lefs  stercoraceous  than  when  the  rectum  is  o|icned. 

The  Traatment  of  the  non-syphilittc  fistula  will  vary  according  ta  \ht 
position  of  the  aperture,  and  whether  or  not  it  is  eomplioated  wiih  laoenltd 
perinaeum. 

If  the  fistula  is  high  up  in  the  recto-rag^inal  septum  an  attempt  maj  he 
made  to  close  it  from  the  vagina.  The  opening  having  b€«u  fuUy  t*x)iMd 
with  retractors^  the  edges  are  freshened  by  dissecting  away  the  sunxitaidlfif 
tissue  down  to  the  rectal  mucous  membrane.  Silver  wire  auiun^s  on  IInd 
inserted  in  such  a  way  that  they  pass  beneath  the  whole  latent  uf  the  wwumL 
and  other  supc^rficial  ones  may  be  made  to  incUidc  the  mucous  memhniic  only. 
Poazi  advises  that  the  sutures  be  inserted  in  whichever  direction  tbcni  k  the 
l^st  tension,  which  in  the  case  of  a  large  opening  is  usually  transver^Bly, 
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When  the  iistala  is  low  down  and  complicated  with  a  raptured  perinasam, 
an  incision  should  be  made  vertically  downwards  from  the  opening,  completely 
dividing  all  the  tissue  between  the  rectum  and  vagina.  The  case  is  then 
treated  as  one  of  complete  rupture  of  the  perinseum.  (See  Vol.  I.,  p.  899.) 
If,  although  the  fistula  is  low  down,  the  perinseum  is  intact,  it  is  not  advisable 
to  divide  it  in  the  way  above  described.  The  opening  may  then  be  closed  by 
turning  up  a  vaginal  flap  and  applying  sutures  in  the  manner  described  in 
Vol.  I.,  p.  900.  The  preparation  of  the  patient  for  operation  and  the  after- 
treatment  must  be  carried  out  on  the  same  lines  as  in  the  ordinary  operation 
for  ruptured  perinaeum. 

When  the  recto-vaginal  fistula  is  of  syphilitic  origin,  there  is  usually  some 
degree  of  stricture  of  the  rectum  associated  with  it,  and  an  extensively 
excoriated  and  diseased  state  of  the  vaginal  mucous  membrane.  In  these 
cases  the  sufferings  of  the  patient  are  often  very  great,  and  the  only  means  of 
relief  open  to  the  Surgeon  is  the  performance  of  colotomy. 

Sntero-vesical  FistnlsB. — A  fistulous  communication  may  be  established 
between  the  intestine  at  some  point  above  the  rectum  and  the  bladder.  The 
fistula  usually  forms  between  the  sigmoid  flexure  of  the  colon  and  the  upper 
and  left  lateral  part  of  the  bladder.  Less  commonly  the  small  intestine  is 
involved,  and  very  rarely  a  communication  exists  with  more  than  one  portion 
of  the  bowel. 

Harrison  Cripps,  who  has  collected  63  cases  of  recto- vesical  and  entero- 
vesical  fistulse,  finds  that  the  fistula  is  far  more  frequently  the  result  of  some 
simple  inflammatory  affection  than  of  malignant  disease.  Indeed,  in  no  less 
than  45  cases  the  fistula  was  due  to  simple  causes,  among  which  the  most 
frequent  was  an  abscess,  probably  due  in  the  majority  of  cases  to  perforation 
of  the  bowel  by  fragments  of  bone  or  other  foreign  bodies. 

The  symptoms  preceding  the  formation  of  the  fistula  vary  with  its  cause. 
Thus,  if  it  result  from  an  abscess,  there  may  be  an  acute  onset  with  abdominal 
pain,  fever,  and  possibly  a  rigor.  A  localized  tender  swelling  may  then  develop 
in  the  lower  part  of  the  abdomen,  and  suddenly  the  urine  is  found  to  contain 
stinking  pus,  followed  after  a  day  or  two  by  the  passage  of  faecal  matter  and 
flatus  by  the  urethra.  In  other  cases,  when  the  fistula  results  from  malignant 
disease  or  other  chronic  affection  of  the  bowels  there  may  be  a  long  antecedent 
history  of  intestinal  symptoms,  followed  by  irritability  of  the  bladder.  In 
endeavouring  to  decide  whether  the  communication  is  with  the  lower  part  of 
the  large  intestine  or  with  the  small  intestine,  the  exact  character  of  the  fascal 
matter  entering  the  bladder  must  be  carefully  examined.  If  the  opening  in 
low  down  in  the  large  bowel,  milk  injected  into  the  rectum  may  be  found  to 
enter  the  bla<lder,  or  if  injected  into  the  bladder  may  be  found  unchanged 
in  the  rectum. 

The  treatmmt  in  the  early  stages  should  consist  in  clearing  out  the  bowels 
with  castor-oil,  and  then  locking  them  up  for  10  or  14  days  with  opium,  so  as 
to  give  the  fistula  a  chance  of  closing,  if  it  be  not  due  to  malignant  disease. 
•Should  this  fail,  the  bladder  must  be  washed  out  twice  daily,  and  if  the  patient's 
sufferings  increase  so  as  to  render  life  a  burden,  colotomy  may  be  resorted  to 
if  it  is  the  great  intestine  that  communicates  with  the  bladder,  or  cystotomy 
may  be  done,  and  thus  a  wider  outlet  for  faeces,  urine,  and  flatus  afforded 
through  the  perinaeum  than  the  urethra  permits.  Cripps  has  suggested  that 
in  favourable  cases  it  might  be  possible  to  close  the  opening  into  the  bladder 
by  suprapubic  cystotomy. 
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PRURITUS    ANI. 

FruritiLs  Ani  is  ofton  an  eitrenielj  troublosome  fttTection,  the  itchiog  and 
^nenil  irritation  vkXmxii  the  anog  bein^t  almost  unbearable.  In  some  casee  it 
fi  due  to  the  presence  of  external  piles  or  worms.  In  others  it  re^ulu  fn*m 
a  permanently  moist  oonditioii  f.»f  the  skin  around  the  anus.  In  otl^er^  again 
it  is  due  to  eczema.  Excess  in  alcoholic  stimulants,  habitual  constipation, 
and  other  conditions  njay  give  rise  to  it  ;  hut  frequently  the  most  cartful 
iovestigrttion  fails  to  detect  any  cause.  The  Trmtmml  must  have  reference 
to  the  ctiuse  if  one  can  hi  found.  If  tliere  he  an  external  pile,  the  removal  of 
it ;  if  worms,  their  expulsion  wilf  probalily  cure  the  condition.  If  it  i«  dne 
to  eszema,  boric  ucid  ointment  with  a  drachm  of  extract  of  belladonna  added 
to  each  ounce  will  frequently  bring  about  a  speedy  cure.  If  there  ia  a  muoaaa 
discharpfe  the  frequent  application  of  boric  acid  lotion  may  gi?e  relief.  Chnrnie 
constipation  must  be  treated  by  the  habitual  use  of  saline  aperients,  or  of  th<? 
aperient  mineral  waters,  as  thof^e  of  Pullua  and  Friederichshall.  In  some 
cases  it  seenis  to  depend  on  gout,  and  the  treatment  for  that  disease  remores 
the  pruritus.  In  other  cases  arsenical  preparations  will  be  found  ueeful, 
together  with  the  local  application  of  chlorinated  lotions  or  thoae  containing 
hydrocyanic  acid.  Sometimes  tar  applied  by  means  of  a  piece  ofoaknni  giv« 
complete  relief,  but  in  many  cases  nothing  succeeds. 
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fThis  disetise,  though  trivial  in  pf>int  of  size  and  in  its  pathological  n*latt 
great  practical  imiM>rtaucc,  on  account  of  the  excefesive  local  fwiin  and 
""peat  constitutional  irritation  to  which  it  gives  rise.  Ulcer  and  fissure  coin^ 
monly  exist  together,  though  it  by  no  means  nn frequently  hnpptnjs  that  tbe 
two  conditions  occur  sepaiiitely.  The  ulcer  is  usually  of  small  size,  wldooi 
larger  than  a  threepenny -piece,  situated  between  the  folds  of  the  imiooiis 
memlmme  in  the  lower  part  of  the  rectum,  just  above  the  ring  formed  by  the 
:*phincter,  and  is  usually  met  with  towards  the  posterior  part  of  the  gttt 
Occasionally  more  than  one  ulcer  exists  in  this  situaiioih  If  a  lissun*  accom- 
pany the  ulcer,  it  commonly  leads  from  this  across  the  face  of  the  sphincter  to 
the  verge  of  the  anus  :  but  in  many  cases  one  or  two  tissures,  sometimes  eren 
three  or  four,  exist  without  any  ulcer*  The  fissures  are  n«tually  sligbUy 
indurated  and  cord-bke,  extending  merely  through  tlie  mucous  membrane^ 
scarcely,  if  at  all,  impliciiting  iljc  deeper  structures  ;  and  not  nufrequentlj 
their  external  termination  is  concealed  by  a  small  red  pile — the  ao-calkd 
''sentinel  pile.'* 

P&thology. — The  view  which  is  usual  ty  held  concerning  tlie  pAtlioto([f  of 
the  painful  fissure  of  the  anuB  is  as  folk>w8  :  A  small  tear  in  the  maeotli 
merobrane  is  caused  by  the  passago  of  a  hard  motion.  This  is  extimeljr 
painful,  because  it  crosses  the  ** white  line'' of  H litem,  which  conv^poiMlf  U^ 
the  junction  t>f  the  skin  and  mucous  membrane,  and  is  the  p<jMitioo  at  wbidi 
the  numerous  nerve  filaments  which  supply  the  skin  of  the  aoilii  booflrot 
superficial.     The  constant  pain  caus<:s  spasm  of  the      '  '      '-^  id  iH 

turn  prevcnt^^  the  healing  of  the  ulcer.     It  is  not  ut]  ^  inali 

polypMiid  growth  immediately  aliove  the  ulcer,  banging  down  iipott  the  imw 
surface  and  apparently  concerned  in  maintaining  tl^e  diseam^ 

A  different  explanation  of  the  mode  of  origin  of  the  |iatnfiil  fi^urv  bat 
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recently  been  suggested  bj  Ball.  From  a  study  of  frozen  sections,  Symington 
of  Edinburgh  has  shown  that  normally  the  anus  is  in  reality  a  closed  canal 
nearly  an  inch  in  length.  At  the  upper  end  of  this,  where  the  skin  and 
mucous  membrane  join,  are  several  little  muco-cutaneons  folds — the  anal 
valves.  Ball  explains  the  formation  of  the  painful  fissure  thus :  **'  Dming 
the  passage  of  a  motion  one  of  these  little  valves  is  caught  by  some  projection 
in  the  faecal  mass  and  its  lateral  attachments  torn  ;  at  each  subsequent  motion 
the  little  sore  thus  made  is  reopened  and  possibly  extended,  the  repeated  inter- 
ference with  the  attempts  at  healing  ends  in  the  production  of  an  ulcer,  and 
the  torn  down  valve  becomes  swollen  and  oedematous,  constituting  the  so- 
called  pile,  or,  as  it  sometimes  has  been  called,  the  *  sentinel  pile '  of  the  fissure.** 

Small  cracks  and  fissures,  oflen  multiple,  are  not  unfrequently  present  at 
the  margin  of  the  anus  of  syphilitic  subjects,  especially  women.  In  persons 
who  have  been  the  subjects  of  the  chronic  dysentery  of  hot  climates,  I  have 
several  times  noticed  a  peculiar  form  of  patchy  ulceration  within  the  rectum, 
of  an  extremely  irritable  and  very  intractable  character. 

The  Ssrmptoms  of  ulcer  or  fissure  of  the  anus  are  very  characteristic.  The 
patient  complains  of  pain,  usually  of  a  severe  burning  character,  on  the  passage 
of  a  motion,  especially  if  a  hard  one  ;  it  commonly  occurs  at  the  time  of 
defaeeation,  but  occasionally  commences  a  few  minutes  afterwards,  and  con- 
tinues from  half-an-hour  to  several  hours.  This  pain  is  very  severe,  and 
peculiarly  wearing  and  burning  ;  it  is  generally  most  felt  opposite  the  sacro- 
iliac articulation,  but  not  unfrequently  radiates  round  the  pelvis  or  down  the 
thighs.  In  many  cases  it  produces  a  good  deal  of  continued  irritation  about 
the  gen ito-uri nary  organs,  giving  rise,  in  the  male,  to  symptoms  of  spasmodic 
stricture,  a  frequent  desire  to  urinate,  tenderness  about  the  prostate,  and 
seminal  emissions.  The  pain  is  sometimes  so  severe  that  the  patient  avoids 
defalcation  as  long  as  possible,  and  with  this  object  even  abstains  from  taking 
sufficient  food.  Very  commonly  in  women,  the  pains  produced  by  the  rectal 
disease  simulate  those  occasioned  by  uterine  irritation  ;  and  in  both  sexes  they 
may  after  a  time  become  continuous,  and  be  attended  with  constant  uneasiness 
in  sitting,  so  that  the  patient  is  obliged  to  raise  the  hip  of  the  aff*ected  side. 
There  is  often  a  streak  of  pus  or  blood  on  the  faeces,  and  commonly  a  good 
deal  of  mucous  discharge,  with  some  tenesmus  on  defalcation  ;  but  in  some 
instances  these  symptoms  are  altogether  absent,  and  the  patient  suffers  no  local 
inconvenience  except  from  the  pain.  The  constitutional  irritation  is  often 
great  ;  the  countenance  becomes  pale  and  careworn,  and  the  expression  \» 
indicative  of  constant  suffering. 

This  aff'ectioii  most  commonly  (xicurs  in  women,  especially  in  those  of  a 
weakly  constitution  and  subject  to  chronic  constipation.  In  some  cases  it 
seems  to  have  arisen  from  injury  during  labour.  When  met  with  in  men,  it 
is  most  frequently  seen  in  debilitated  subjects. 

The  typical  fissure  may  always  be  detected  by  everting  the  mucous  mem- 
brane of  the  anus,  and  turning  aside  the  pile  which  covers  the  lower  end  of 
the  crack.  During  this  examination  it  will  usually  be  found  that  the  sphincter 
IB  in  a  more  or  less  spasmodically  contracted  state,  admitting  the  finger  with 
diflRcnlty.  An  ulcer  within  the  orifice  of  the  anus  will  be  felt  with  the  finger 
as  a  small,  soft,  velvety  patch  ;  on  touching  it  the  patient  will  usually  com- 
plain of  acute  and  burning  pain.  It  may  be  brought  into  view  by  examining 
the  rectum  with  a  speculum  (Figs.  826  and  827),  but  an  aniesthetic  will 
usually  be  required  to  do  this. 
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The  Treatment  of  fissure  or  nicer  of  the  anus  in  its  early  siagu^»  may 
sometimes  be  successfully  conducted  by  the  application  of  nitrate  of  Rilver* 
and  the  use  of  an  anodyne  or  astringt^nfc  suppository.  I  have  found  th« 
following  a  very  useful  suppository  in  this  and  many  other  painful  affectiooa 
of  the  anus  :  2  grains  of  extract  of  belladonna,  t  grains  of  the  atietate  of  lead^ 
and  4  of  tannin,  matie  up  with  a  little  cocoa-butter.  This  may  be  used  ^x^ 
night ;  the  bowels  should  at  the  same  time  he  kept  gently  open  with  castor-oiK 
or  the  lenitive  electuary.  In  those  cases  in  which  the  disease  is  of  lonif 
standing  those  means  will  not  suffice,  and  it  is  necessary  to  have  recourse  to  a 
very  simple  o[>eration.  This  consists  in  dividing  the  affected  mucous  mem- 
brane through  the  ulcer  or  fissure,  with  p*>ssil)ly  some  of  the  subjacent  fibres 
of  the  Bphincter,  by  w^hich  the  part  is  set  at  rest,  and  cieiitrization  sjieHlily 
takes  place.  1lie  relief  after  the  operation  is  usually  iui mediate  ;  indt"T«i, 
after  its  performance,  a  patient  who  has  been  suffeiing  severely  for  months  or 
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\  will  often  get  complete  and  almost  instantaneous  relicr.  The  merit  of 
introiincing  this  plan  of  treatment  into  surgical  pmctrci?  »s  doe  to  Hrodie. 
Boyer  had  previously  recommended  that  the  sphinctt^r  should  W  cut  roni» 
pfetely  across,  in  order  that  its  action  might  be  pantlysed  :  but  BhMiif  fmiud 
that  the  ulcer  could  be  made  to  heal  a^  readily  by  the  limited  incision  above 
mentioned.  The  operation  is  done  by  introdaeirig  the  left  forcfingrer  into 
the  r(.H.rtum,  guiding  along  it  a  atniight  probe*pointed  bistoury,  and  tiitii 
cutting  downwards  and  outwards,  carrying  Uie  knife  about  the  eighth  of  an 
inch  in  depth.  No  dressing  is  rei[uired  afler  this  operation  ;  bul,  If  the 
incision  do  not  readily  lieal,  it  should  be  touched  with  nitrate  of  i^ilver,  Tli* 
patient's  bowels  should  be  well  opened  before  the  operation,  and  a  Aiom  ^4 
castor-oil  may  lie  given  on  the  sa'ond  or  thini  day  after  it.  DiirtDg  tbe 
process  of  cicatrization  it  will  often  bi^  advuntngeou*  to  give  iron,  and  to  p«t 
the  patient  on  a  nourishing  diet.  As  h  substitute  for  incision*  forcibk;  distal 
dilatation  of  the  anus  uudcr  an  anaesthetic  \\m  of  late  been  extetisiveijr 
practised  with  very  gcKxl  results.  The  floor  of  the  fissure  is  ui^ualljr  toni 
somewhat  deeply,  so  that  the  eflect  ivsembles  that  t»f  incision. 

In  a  considerable  number  of  lasei  Bail  luu  obtained  etjually  giKid  miilta  fay 
simply  snipping  olT  witlj  scissors  the  small  ••  pile  *'  at  the  l*»wer  end  wf  tlia 
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which,  as  already  stated,  he  looks  upon  as  a  torn  down  anal  valve.  Ball  com- 
pares this  treatment  with  that  by  which  a  so-called  **  torment '"  at  the  side  of 
the  finger-nail  is  cured  by  shaving  ofP  the  little  tag  of  skin. 

Spasmodic  Contraction  of  the  Spliincter  Ani  is  nsnally  associated  with 
fissure  or  ulcer  of  the  anus,  or  inflammatory  irritation  of  some  neighbouring 
organ  ;  but  occasionally  it  occurs  without  this  complication,  and  in  all  cases  it 
may  be  connected  with  a  neuralgic  condition  of  the  part.  In  hysterical 
women  neuralgia  and  spasm  are  especially  apt  to  occur  ;  though  it  is  not 
improbable  that,  in  many  of  the  so-called  cases  of  neuralgia  of  the  anus,  some 
positive  disease,  such  as  a  small  ulcer  or  fissure,  may  be  detected  on  close 
examination,  as  I  have  several  times  been  able  to  verify.  The  Treaimeni  of 
contraction  of  the  sphincter,  whether  associated  with  neuralgia  or  not,  consists 
in  the  employment  of  local  sedatives,  especially  the  extract  of  belladonna, 
gr.  j.  to  gr.  ij.,  as  a  suppository  ;  the  bowels  being  kept  relieved  by  enemata 
and  confection  of  senna.  Should  these  means  fail,  the  patient  must  be 
ansesthetizxid,  and  the  sphincter  forcibly  dilated  with  the  fingers. 

Atony  of  the  Bectnm  is  common  in  middle  age,  in  those  who  lead  seden- 
tary lives,  and  especially  in  women.  It  is  a  consequence  of  habitual  constipa- 
tion, and  in  its  turn  aggravates  that  condition,  the  walls  of  the  rectum 
becoming  expanded  and  pouch-like.  It  may  occasion  the  retention  and 
impaction  of  hardened  fsBces.  A  mass  of  clayey  consistence,  and  as  large  as 
the  foetal  head,  forming  in  the  rectum  and  interfering  seriously  with  defaeca- 
don,  becomes  a  source  not  only  of  great  discomfort  but  of  serious  ill-health. 
Like  all  retained  excreta  it  slowly  poisons  the  system,  giving  lise  to  foul 
breath,  dirty  greyish  complexion,  and  mental  depression.  The  Treatment  of 
atony  of  the  rectum  consists  in  scrupulous  care  in  emptying  the  bowels  by  the 
administration  of  cold  enemata.  If  impaction  of  faeces  have  occurred,  this 
is  to  be  remedied  only  by  putting  the  patient  under  chloroform,  forcibly 
dilating  the  sphincter  with  the  hand,  and  breaking  down  the  hardened  mass 
with  a  lithotomy  scoop  or  spoon,  washing  it  away  with  enemata,  and  thus 
clearing  out  the  bowel. 

ABSOSB8    AND    FI8TUI«A. 

Abscess  not  unfrequently  occurs  in  the  vicinity  of  the  rectum  and  anus.  It 
may  either  be  superficial,  being  confined  to  the  muco-cutaneoui  structures,  and 
presenting  the  ordinary  characters  of  acute  subcutaneous  abscess ;  or  it  may  be 
deeply  seated,  forming  in  the  ischio-rectal  fossa.  It  is  these  ischio-rectal 
abscesses  that  are  of  most  practical  importance.  They  are  of  two  kinds — 
Acute  aud  Ohronir. 

Acute  Ischio-rectal  Abscess  forms  deeply  in  the  fossa,  with  throbbing, 
shooting,  and  stabbing  pains  through  the  anus,  rectum,  and  perinieum  ;  on 
examination,  a  hard  brawny  substance  may  be  felt  in  the  areolar  tissue  by 
the  side  of  the  gut,  either  by  examination  from  without,  or  by  exploration 
through  the  rectum.  It  speedily  soflens,  and  will,  unless  an  outlet  be  made 
for  it,  burst  either  externally,  or  into  the  cavity  of  the  gut,  or  both  ways. 
(See  Vol.  I.,  p.  I»58.) 

Chronic  Ischio-rectal  Absceso  occurs  insidiously  in  persons  of  a  broken 
or  strumous  constitution.  Without  much  pain  or  local  inconvenience,  a  col- 
lection of  pus  forms,  which  is  usually  limited  to  one  side  of  the  ischio-rectal 
fossa,  but  in  ether  cases  acquires  considerable  magnitude,  extensively  denuding 
the  rectum  and  then  spreading  widely  on  the  nates.    This  kind  of  purulent 
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collec'tiou  may  form  in  this  as  in  any  other  sitnation  in  the  body»  as  the  n 
of  concrestion  or  of  some  local  irritation.  I  have  several  times  seen  it  f( 
kicks,  blows,  or  braises  of  the  lower  part  of  body,  or  as  a  oonseqnenoe  d 
lowering  of  the  vitality  of  the  mass  of  adipose  tissue  in  the  iachio-rectal  toi 
a  weakly  person  from  sitting  on  a  cold  stone,  or  standing  for  a  long  time  c 
or  snow.  In  other  cases  the  mischief  appears  to  originate  aroond  the  \m 
and  an  abscess  forming  in  this  situation  may  find  its  way  down  by  Uh?  li 
the  rectum.  Brodic  attributed  these  abscesses,  and  the  conseqnent  fiatnl 
perforations  of  the  mucous  membrane  ;  and  althongh  I  think  he  exaggf 
the  fi-equency  of  this  mode  of  production  of  the  abscess,  yet  there  can 
doubt  that,  in  some  instances  at  least,  it  occurs  as  the  result  of  perfoiiti 
the  bowel — either  by  ulceration  from  within,  by  the  formation  of  a  tiflu 
by  some  foreign  body,  as  a  fish-bone,  transfixing  it.  These  abscesses  are 
common  in  young  adults,  not  unfrequent  in  middle  age,  but  rare  at  eitl 
the  extremes  of  life.  I  have,  however,  seen  several  cases  in  children — t' 
three  years  of  age — and  the  affection  may  occur  in  septuagenarians. 

In  the  ireatmrnt  of  these  abscesses,  the  principal  point  is  to  prevent  eite 
denudation  of  the  gut.  In  order  to  do  this  the  abscess  must  be  opened  ai 
as  the  formation  of  pus  can  be  ascertained  to  have  taken  place,  by  miki 
free  incision  into  the  ischio-rectal  space  by  the  side  of  the  bowel  Unlea 
be  done,  the  pus  may  either  burst  into  the  interior  of  the  gut,  or  «f 
widely  upon  the  nates.  The  pus  that  is  let  out  is  always  extremely  o 
sive,  even  though  not  mixed  with  any  foeculent  matter  ;  the  close  neighi; 
hood  of  the  bowel  appearing  to  determine  some  change  in  it  that  render 
smell  stercoraceous.  After  the  evacuation  of  the  abscess  the  patieDt 
easy,  and  thinks  that  all  is  well,  the  discharge  gradually  lessening  sod 
cavity  contract!  njr  ;  but  it  does  not  close,  and  a  fistula  is  left,  in  which  f«ii 
matter,  perhaps,  accumulates  from  time  to  time,  giving  rise  to  fresli  outbr 
and  extensions  of  the  disease. 

Anal  Abscess. — Besides  the  two  forms  of  absce^  just  described  asoocar 
m  the  ischio-rectal  fossa,  another  is  commonly  met  with  to  which  the  i 
"  anal  abscess  ''  may  be  applied.  It  commences  in  the  submucous  tiwwol 
gut  immediately  above  the  anus.  Its  cause  is  not  always  evident.  It  mivi 
from  suppuration  taking  place  beneath  an  inflamed  pile,  from  wound  <rf 
mucous  membrane  by  some  solid  body  such  as  a  fish-bone,  or  from  the  foi 
tion  of  a  caseating  tuberculous  nodule  in  the  submucous  tissne.  The  poi 
formed  burrows  downwards  between  the  mucous  and  muscular  coau  of 
bowel  till  it  reaches  the  anus  ;  here  ib  passes  out  beneath  the  skin  aod  fi 
a  small  rounded  swelling  at  the  margin  of  the  anus.  If  unrelieted  it 
burrow  still  further  in  the  subcutaneous  tissue.  The  pus  in  this  cMe 
supei-ficial  to  the  sphincter.  These  abscesses  may  be  acute  or  chronic : ' 
chroniL-  they  are  frequently  tuberculous,  advancing  slowly  and  containing  \ 
curdy  pus.  They  usually  burst  both  internally  and  externally,  and  aw 
most  common  cause  of  the  ordinary  fistula  in  ano.  By  early  opeoi^ 
dressing  with  wet  boric  lint  and  frequent  bathing  with  a  concentrated  sob 
of  boric  acid  they  can  sometimes  be  got  to  heal  without  leaving  a  tutnk 
they  are  tuberculous  this  seldom  happens,  and  the  best  treatment  ii  b 
them  thoroughly  open  into  the  bowel,  to  scrape  the  surface  well  with  ti 
spoon,  and  to  dress  them  with  iodoform  ointment. 

X^tula  in  Ano.— The  sinus  left  by  the  contraction  of  the  ctrity  i 
ischio-rectal  or  ana\  ^Aiftce^s  to\\^\\U\\;^  ^  j\&luia  \u  aao  ;  an  affectioB  tW 
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tracted  a  good  deal  of  attention  from  the  frequency  of  its  occun-ence,  and 
>m  the  diflftculty  of  curing  it  without  having  recourse  to  operation. 
Bxt«nt. — ^When  following  an  anal  abscess  the  fistula  is  very  limited,  being 
siely  the  sinus  left  in  the  submucous  areolar  tissue  of  the  anus  after  the 
rating  of  the  superficial  collection  of  pus  in  this  situation,  extending  to  a 
ort  distance  up  the  gut  iuside  the  sphincter.  This  constitutes  the  most 
■imoa  variety  of  the  disease.  In  a  fistula  resulting  from  an  ischio-rectal 
ioesB  the  track  passes  outside  the  sphincter  in  the  surrounding  areolar  tissue, 
tending  always  as  high  as  the  upper  margin  of  that  muscle,  and  frequently 
retching  to  a  considerable  distance  up  the  side  of  the  gut.  Most  frequently 
le  lower  and  external  aperture  of  the  fistula  is  single,  and  is  situated  by  the 
de  of  the  anus  in  the  ischio-rectal  fossa,  just  beyond  the  sphincter;  but  not 
ifreqaently  the  aperture  is  in  the  perinaeum,  or  posteriorly  in  the  coccygeal 
igiDn.  Occasionally  there  is  a  fistulous  opening  on  each  side  of  the  gut ;  or 
ireral  openings  may  exist,  and  then  sinuses  extend  from  these  upwards  and 
llvards  to  a  considerable  distance,  undermining  the  integuments  of  the 
viosam  about  the  buttocks,  even  stretching  away  towards  the  trochanters,^ 
•d  opening  at  a  great  distance  from  the  bowel.  These  extensive  fistulas  and 
inses  are  frequently  connected  with  stricture  of  the  gut ;  but  they  may  occur 
ikhont  this  in  old  and  neglected  cases  of  the  simple  disease. 
The  fistulse  are  usually  oblique,  but  straight  in  their  direction  from  a  point 
tif  an  inch  or  an  inch  from  the  anal  aperture,  running  upwards  to  above  the 
lliiicter.  In  some  cases  they  are  tortuous  ;  and,  occasionally,  when  opening 
a  distance  from  the  gut,  and  extensively  undermining  the  integuments,  they 
^  angular,  having,  as  it  were,  an  elbow  at  that  point  where  the  superficial 
H8  meets  the  deep  fistula.  This  peculiarity  will  prevent  the  passage  of  a 
4ie  through  their  whole  length  until  the  external  sinus  has  been  slit  up,  and 
i  commencement  of  the  deep  track  reached,  and  may  lead  to  the  supposition 
bhe  fistula  being  more  superficial  than  it  really  is. 

Vftrieties. — Fistula  in  ano  is  said  to  be  Complete  when  it  communicates 
tme  end  with  the  rectum,  and  opens  by  the  other  upon  the  external  surface. 
b  said  to  be  Incomplete  when  it  has  only  one  aperture,  whether  that  be 
crnal  or  internal. 

Demplete  Fistnla  is  the  most  common  form.  It  probably  arises  in  the 
jority  of  cases  from  some  source  of  irritation  seated  within  the  bowel,  by 
adi  the  mucous  membrane  of  the  rectum  has  been  perforated,  and  an  abscess 
I  formed  in  the  submucous  areolar  tissue  or  outside  the  gut.  The  external 
Ming  in  this  form  of  fistula  is  usually  from  half  an  inch  to  an  inch  from  the 
Bgin  of  the  anus  ;  though  it  may  be  seated  at  a  greater  distance  than  this, 
upon  the  hip.  It  is  commonly  small,  and  has  a  vascular  granulation 
Ijecting  from  or  occluding  it ;  and  a  thin  purulent  discharge  usually  drains 
qr  from  it  in  small  quantities,  moistening  the  surrounding  integuments, 
e  internal  opening  is  usually  situated  just  above  the  sphincter,  where  the 
ftnm  b^ins  to  expand.  But  the  fistula  does  noc  terminate  at  this  internal 
irtore  ;  for  in  the  majority  of  cases  it  runs  up  a  considerable  distance 
Uier  into  a  kind  of  cul-iU'Sac,  The  internal  aperture  may  readily  be 
lieted  by  introducing  a  blunt  curved  probe  into  the  fistula  ;  when,  by  a 
He  management,  it  may  be  carried  through  the  inner  opening.  In  some 
fci,  the  existence  of  this  may  be  ascertained  by  examining  the  interior  of  the 
M  with  a  speculnm,  and  by  injecting  water  into  the  external  opening. 
Bloomplote  or  Blind  FistnlfB  may  be  of  two  kinds.    WVi(^xi^^t^\%XL<^ 
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collertkm  may  form  in  this  as  in  any  other  situation  in  the  body,  aa  tlie  reanlt 
of  crinjrestion  or  of  some  local  irritation,  I  have  aevenil  times  seen  it  ftJlow 
kicks,  blows,  or  bruises  of  the  lower  part  of  bodj,  or  a*i  a  e<inse(juenre  of  the 
lowering  of  the*  vitality  of  the  mass  of  adipose  tissue  in  the  ischio-R^cial  foea  in 
a  weakly  person  from  sitting  on  a  rold  stone,  or  standing  for  a  lonisr  time  r»n  ice 
or  snow.  In  other  eases  the  mischief  appeal's  to  fri^inat^  jirouud  the  pn^state, 
and  an  abseesi*  formiup^  in  this  situalitiu  may  find  its  way  down  by  the  i*ide  of 
the  rectum.  Brotiie  attributed  these  abscesses,  and  the  conseqnent  Hstulie.  U> 
perforations  of  tlie  mucous  membrane  ;  and  aUhou*(h  I  think  he  e\a^i?er«Uid 
the  fi-equeney  of  this  mode  of  production  of  the  abscees,  yet  there  can  be  no 
doubt  that,  m  some  instances  at  least,  it  occurs  as  the  result  of  perforation  of 
the  U)wel— either  by  ulceration  from  within,  by  tlie  formation  tif  a  tij*snrt%  or 
by  some  foreiffn  body^  ng  a  fif?h-bone,  transfixing  it*  These  aljscesses  are  raD»t 
common  in  youn*^  adults,  tiot  unfreqaeut  in  intddte  age,  but  rare  at  ffither  of 
the  extremes  of  life,  f  have,  however,  seen  several  cases  in  children — two  or 
thret*  years  of  a^e — and  the  atTection  may  occur  in  septuatrenaiianfl. 

fn  the  ioaimr/it  uf  the.se  abscesses,  the  principal  point  is  to  prevent  extensive 
denudation  of  tht*  i,^ut.  In  order  to  do  this  the  abscess  must  be  opened  as  »Oiiti 
as  the  forraaticMi  of  pns  cati  be  ascertained  to  have  taken  place,  by  making  i 
free  incision  into  the  ischio-rectal  space  by  the  side  of  the  lx)wel.  Unlesi  this 
be  done,  the  ims  may  either  burst  into  the  interior  of  the  gut,  or  spread 
widely  upon  the  nates.  The  pus  that  is  let  out  is  always  exLrenRly  otlen* 
sive,  even  though  not  mixed  with  any  ftBculeot  matter ;  the  cJus**  neighWnr* 
hood  of  the  bowe!  appearing  to  dotennine  somo  change  in  it  that  renders  it^ft 
smell  stercoraceous.  After  the  evacuation  of  the  abscess  the  patient  feek 
easy,  and  thinks  that  all  is  well,  the  discharjre  gradually  lessening  and  the 
cavity  contraei  iiijr  ;  but  it  does  nut  close,  and  a  fistula  is  left,  \\\  wliich  fiuculent 
matter,  perhaps,  accanmhit-eH  from  tJUie  to  time,  givin;jr  rise  to  fn^sh  outbreak* 
autl  extensions  <>f  the  digw^ase. 

Anal  AbBce«g.^  Besides  the  two  f(»rms  of  abscess  just  described  asoocarrilig 
111  the  ischio- rectal  fossa,  another  is  commonly  met  with  to  which  the  te*© 
**  anal  aljs(*es«  ''  may  be  ajiplied.     It  4 commences  in  the  submucous  i  tli€ 

gut  immi'diately  above  the  anus.    Its  cause  is  not  always  evident.    I  ri«? 

from  suppuration  taking  place  beneath  an  inflamed  pile,  from  wound  of  the 
mucous  membraue  by  some  solid  body  such  as  a  hah-boue,  or  from  the  format 
tion  iif  a  cafli'atio'^  tuberculous  noduk'  in  the  submncous  tissue.  The  pus  UiOi. 
formed  burrows  downwanls  between  the  mucous  and  muscular  coaU  of  tlie 
bowel  till  it  reaches  the  unus  ;  hen*  it  parses  out  beneath  the  skin  and  kwtOk 
a  small  rounded  swelling  at  the  margin  of  the  anus.  If  unrelieved  it  may 
burmw  still  further  iu  the  8ulx:utaneous  tissue.  The  pus  in  this  case  lid 
saperlicial  to  the  sphincter.  These  abscesses  may  bt*  acute  or  chronic  ;  when 
chrouiv  they  are  frequently  tnU'rculous,  advancing  slowly  ano  contM 
curdy  [ms.  They  usually  burst  both  internally  an<l  ext^jrmdly, 
most  cummou  cause  of  the  ordinary  hstula  in  ano.  By  e*irly  vj m 
dressing  with  wet  l)oric  lint  and  frequent  bathing  with  a  conccntmud  ^1 4 at  100 
of  boric  acid  they  can  s<tnictimes  be  got  to  heal  without  leaving  a  tistub.  If 
they  are  tuberculous  this  seldom  happens,  and  the  best  tn.jf  lay 

them  thoroughly  open  into  the  l>itwel,  to  scrajK^  the  8urfiic<*  \^  ^rp 

8poi>n,  anil  to  dress  them  with  iodoform  ointment* 

n«tiLlA  in  Ano.— The  sinus  left  by  the  contraction  of  the  easily  of  an 
iichio*rectal  or  anal  abscess  constitutes  wjUlnht  in  am  ;  an  atfeclion  tbal  kaa 
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attracted  a  good  deal  of  attention  from  the  frequency  of  its  occurrence,  and 
from  the  difficulty  of  curing  it  without  having  recourse  to  operation. 

Extent. — When  following  an  anal  abscess  the  fistula  is  very  limited,  being 
merely  the  sinus  left  in  the  submucous  areolar  tissue  of  the  anus  after  the 
bursting  of  the  superficial  collection  of  pus  in  this  situation,  extending  to  a 
short  distance  up  the  gut  iuside  the  sphincter.  This  constitutes  the  most 
common  vai*iety  of  the  disease.  In  a  fistula  resulting  from  an  ischio-rectal 
abscess  the  track  passes  outside  the  sphincter  in  the  surrounding  areolar  tissue^ 
extending  always  as  high  as  the  upper  margin  of  that  muscle,  and  frequently 
stretching  to  a  considerable  distance  up  the  side  of  the  gut.  Most  frequently 
the  lower  and  external  aperture  of  the  fistula  is  single,  and  is  situated  by  the 
side  of  the  anus  in  the  ischio-rectal  fossa,  just  beyond  the  sphincter;  but  not 
unfrequently  the  aperture  is  in  the  perinaeum,  or  posteriorly  in  the  coccygeal 
region.  Occasionally  there  is  a  fistulous  opening  on  each  side  of  the  gut ;  or 
several  openin<>:s  may  exist,  and  then  sinuses  extend  from  these  upwards  and 
outwards  to  a  considerable  distance,  undermining  the  integuments  of  the 
perinaeuni  about  the  buttocks,  even  stretching  away  towards  the  trochanters,, 
and  opening  at  a  great  distance  from  the  bowel.  These  extensive  fistulas  and 
sinuses  are  frequently  connected  with  stricture  of  the  gut ;  but  they  may  occur 
without  this  in  old  and  neglected  cases  of  the  simple  disease. 

The  fistulas  are  usually  oblique,  but  straight  in  their  direction  from  a  point 
half  an  inch  or  an  inch  from  the  anal  aperture,  running  upwards  to  above  the 
sphincter.  In  some  cases  they  are  tortuous  ;  and,  occasionally,  when  opening 
at  a  distance  from  the  gut,  and  extensively  undermining  the  integuments,  they 
are  angular,  having,  as  it  were,  an  elbow  at  that  point  where  the  superficial 
sinus  meets  the  deep  fistula.  This  peculiarity  will  prevent  the  passage  of  a 
probe  through  their  whole  length  until  the  external  sinus  has  been  slit  up,  and 
the  comnienceuient  of  the  deep  track  reached,  and  may  lead  to  the  supposition 
of  the  fistula  being  more  superficial  than  it  really  is. 

Varieties. — Fistula  in  ano  is  said  to  be  Complete  when  it  communicates 
by  one  end  with  the  rectum,  and  opens  by  the  other  upon  the  external  surface. 
It  is  said  to  be  Incomplete  when  it  has  only  one  apertui'e,  whether  that  be 
external  or  internal. 

Complete  Fistnla  is  the  most  common  form.  It  probably  arises  in  the 
majority  of  cases  from  some  source  of  irritation  seated  within  the  bowel,  by 
which  the  mucous  membrane  of  the  rectum  has  been  perforated,  and  an  absoesa 
has  formed  in  the  submuccms  areolar  tissue  or  outside  the  gut.  The  external 
opening  in  this  form  of  fistula  is  usually  from  half  an  inch  to  an  inch  from  the 
margin  of  the  anus  ;  though  it  may  be  seated  at  a  greater  distance  than  this, 
as  upon  the  hip.  It  is  commonly  small,  and  has  a  vascular  granulation 
projecting  from  or  occluding  it ;  and  a  thin  purulent  discharge  nsually  drains 
away  from  it  in  small  quantities,  moistening  the  surrounding  integuments. 
The  internal  o{)ening  is  usually  situated  just  above  the  sphincter,  where  the 
rectum  begins  to  expand.  But  the  fistula  does  noc  terminate  at  this  internal 
aperture  ;  for  in  the  majority  of  cases  it  runs  up  a  considerable  distance 
further  into  a  kind  of  cul-fle-sac.  The  internal  aperture  may  readily  be 
detected  by  introducing  a  blunt  cur\'ed  probe  into  the  fistula  ;  when,  by  a 
little  management,  it  may  be  carried  throngh  the  inner  o[)ening.  In  some 
cases,  the  existence  of  this  may  be  ascertained  by  examining  the  interior  of  the 
bowel  with  a  speculum,  and  by  injecting  water  into  the  external  opening. 

Incomplete  or  Blind  Fietnlti  may  be  of  two  kinds.    When  there  is  na 
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internal  perforation,  a  mere  simis  having  been  left  by  the  bursting  of  lui 
abscess,  the  tiBtala  is  termed  bUnd  eftenml.  When  there  is  only  an  interiiil 
aperture,  it  in  called  bUnd  iniernaL  The  blind  external  fistula  ift  readily 
i-ecognized  by  its  beinp  found  that  the  probe  does  not  penetnite  the  inleriof 
of  tho  ]Lrut,  The  blind  internal  ib  not  so  readily  detected  \  but  in  this  ease  it 
will  genemlly  l>e  found  that  the  patient  s utters  from  an  occafiional  dischar^  of 
pus  from  tlie  interior  of  the  bowel  ;  that  there  m  a  tender  and  bravrny  patch 
on  one  side  of  the  anus  ;  and  that  the  pus  may  be  made  to  esca[:»e  from  the 
anus  by  pressing  upon  this  part.  On  passing  tlie  finger  into  the  rectum,  the 
internal  ajxature  in  the  gut  through  which  the  pus  exudes  may  readily  be  felt. 
In  most  eases  tlie  o[»eningcan  be  seen  by  the  help  of  a  speculum,  and  a  hooked 
pro  he  passed  iuto  it. 

Treatment. — Operative  interference  is  usually  necessary.  It  is  true  that 
in  some  rare  instances  the  fistula  may  be  made  to  el<»Be  under  the  inHuetioe 
of  cM:>u8titutional  remedies,  aided,  perhaps,  by  etimnlating  its  interior  ^"itb 
nitrate  of  silver,  or  by  touching  it  with  a  probe  dipfied  in  nitric  acid.  This 
kind  of  treatment  is,  however,  successful  only  in  the  blind  external  fistula, 
several  instances  of  wliich  I  have  seen  I'ccover  in  this  way.  Occasionally  in 
elderly  people  a  i>lind  internal  fistula  will  be  found,  which,  falling  into  a  very 
chronic  state  and  discharging  little,  is  a  source  of  hut  very  tnflin^r   '  -rt, 

and  will  continue  for  years  without  giving  rise  to  serious  Incal  in* ,  i*, 

or  in  any  wuy  disturbing  the  geueral  health.  In  such  cas<^s,  I  believe,  thei^ 
is  often  far  less  risk  in  leaving  the  fistula  untouched  than  in  subjecting  tb«f 
patient  at  an  advanced  period  of  life  to  the  dangers  of  an  operation.  When 
the  fistula  is  complete,  the  only  plan  of  treatment  that  offers  any  cbunc«  of 
success  is  to  lay  it  freely  open  into  the  bowel  ;  so  that  if  it  \m%^  externiil  tii 
the  sphincter,  this  muscle,  which  tends  to  prevent  the  closure  of  the  sitins« 
will  tie  paralysed,  and  the  fistula,  being  laid  dpen  from  the  bottom,  will  heal 
by  granulation.  Various  plans  have  Ijeen  devised  for  the  di vision  of  tiie 
fistula,  and  much  ingenuity  has  been  expended  in  attempts  to  discover  atcnpler 
and  le^s  [lainful  modcH  uf  ctTeetingthis  than  by  the  knite^  but  hitherto  wtthallt 
success, 

Thif  Operation  for  fistula  in  ano  should  not  be  performed  indiscnminalely 
in  all  cases  and  at  all  jieriods  of  the  disease.  If  the  fistnla  be  dependent  upon 
stricture  of  the  gut,  and  more  esi)ecially  if  this  be  ot  a  malignant  chamrtrT,  to 
IS  evident  that  no  o[>cration  can  ln^  attended  with  a  chance  of  sucx^'^fAod  noof 
§houid  he  attempted.  So,  also,  if  the  patient  tie  cat^hectic  and  broken  in 
health,  more  especially  if  he  lie  suffering  from  tuliercuious  disease  of  the  iau|^ 
it  18  well  to  impi*ovp  his  constitutional  powers  l>efore  undertaking  an  o|ienitioii, 
lest  the  wound  that  result*  may  not  heal  The  most  iin{»ortant  nut?Htic«i 
connected  with  tlic  operatir)n  Jur  fintula,  Is  tfie  propriety  of  iHTforming  it  in 
tubereulous  subjects  in  whom  the  ilisease  is  esjjecially  apt  to  <jr'cur,  Tb» 
oo-existencc  of  fistula  with  pulmontiry  phthisis  was  at  one  time  lehtived  to 
retard  the  progress  of  the  latter  disease,  I  lui?©,  however,  in  eeverml  mam 
found  con&iderahle  advantage  result  from  opiTating  for  listula  in  the  earij 
stages  of  pli  this  is,  or  in  sus|:iected  eases  of  that  disease,  the  pntimt**  htcatUi 
having  considerably  improved  after  the  healing  of  the  fistula.  But  in  advanced 
phthisis,  no  uj^K*nitiori  shtmld  ever  l»«*  practised ;  as  the  wound  wili  w^ 
heal,  and  the  patient  must  be  weakenivi  by  the  additional  discharge.  ^H 

The  operation  for  cumphh  fiutula  should  be  performed  in  the  following  w^ff 
The  bowels  havin^c  been  well  cleared  out  the  day  before  with  a  «lom»  of  cesUir* 
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oily  and  an  enema  administered  on  the  morning  of  the  operation,  the  patient 
should  be  laid  on  his  left  side,  with  the  nates  projecting  over  the  edge  of  the 
table.  A  flexible  probe-pointed  director  is  passed  into  the  external  opening 
and  along  the  track  into  the  rectum,  a  finger  being  introduced  into  the  bowel 
to  guide  the  director  through  the  internal  opening.  The  point  of  the  instru- 
ment is  then  brought  out  of  the  anus,  and  the  tissue  which  lies  on  the  director 
is  completely  divided.  Care  should  be  taken  to  cut  directly  and  not  obliquely 
on  to  the  director,  lest  a  flap  be  left  which  will  interfere  with  the  healing  of 
the  wound.  The  heemorrhage  in  ordinary  cases  is  trivial,  but  when  the  track 
passes  deeply,  as  in  a  fistula  resulting  from  an  ischio-rectal  abscess,  vessels  of 
cx)nsiderable  size  may  be  divided.  In  such  a  case  the  division  of  the  tissues  on 
to  the  director  should  be  made  by  successive  short  cuts,  and  any  vessels  which 
bleed  should  be  secured  with  forcipressure  forceps  and  afterwards  ligatured. 

When  the  external  aperture  or  apertures  of  the  fistula  are  at  some  distance 
from  the  gut,  the  integuments  being  undermined  to  a  considerable  extent, 
perhaps  thinned,  soft,  and  bluish,  all  the  superficial  sinuses  should  be  slit  up 
with  a  probe-pointed  bistoury  ;  and,  in  those  cases  in  which  the  course  of  the 
fistula  runs  more  or  less  at  a  right  angle  to  that  of  the  external  sinus,  it  is 
necessary  to  do  so  before  the  deep  or  internal  fistula  can  be  reached,  through 
which  the  sphincter  must  be  divided.  If  the  fistula  be  a  blind  external  one, 
it  must  at  the  time  of  the  operation  be  made  complete,  by  pushing  the  end  of 
the  director  through  the  thinned  structures  that  intervene  between  its  extremity 
and  the  interior  of  the  gut ;  and  the  operation  must  then  be  completed  in  the 
way  described.  The  Surgeon  must  not  be  too  ready  to  conclude  that  the  fistula 
has  no  internal  opening,  as  it  is  important  that  it  should  be  laid  open  if  it 
exists.  A  careful  search  with  a  probe  should  therefore  be  made  in  all  cases  in 
which  an  internal  aperture  is  not  at  once  found.  If  it  be  a  blind  internal 
fistula,  a  speculum  should  be  inserted,  and  a  bent  probe  passed  through  the 
inner  opening  of  the  fistula  into  the  canal.  The  end  of  this,  which  can  be 
felt  externally,  must  be  exposed  by  a  puncture  made  through  the  integuments 
with  a  Kc^alpel,  and  the  operation  concluded  in  the  ordinary  way. 

When  there  is  an  internal  aperture  into  the  gut,  this  will  usually  be  found 
just  above  the  sphincter ;  the  fistula,  however,  may  not  terminate  here,  but 
frequently  extends  up  by  the  side  of  the  gut  for  an  inch  or  two.  In  these 
circumstances,  what  should  be  done  with  the  cul-de-sac  above  the  inner 
aperture  ?  If  it  be  laid  open,  an  extensive  wound  will  be  inflicted,  which  may 
implicate  some  of  the  hsemorrhoidal  vessels,  and  thus  give  rise  to  dangerous 
bleeding.  Uence  I  think  it  a  safer  practice  for  the  Surgeon  to  content  himself 
with  the  division  of  all  the  parts  intervening  between  the  inner  aperture  of  the 
fistula  and  the  verge  of  the  anus  ;  the  sinus  which  is  left  usually  contracting 
and  closing  without  difficulty  when  this  has  been  done.  In  some  cases,  how- 
ever, it  happens  that  this  cul'de-sac  is  not  readily  obliterated,  but  gives  rise  to 
a  good  deal  of  trouble  in  consequence  of  the  occasional  accumulation  of  pus  in 
it,  and  the  thickening  of  its  aperture  into  the  bowel  causes  spasmodic  contrac- 
tion of  the  sphincter  and  a  kind  of  i*ectal  stricture.  This  inconvenience 
gradually  subsides  in  most  cases,  under  the  use  of  astringent  injections  or  the 
introduction  of  a  probe  coated  with  nitrate  of  silver. 

If  the  integuments  around  the  fistula  have  been  much  undermined  so  as  to 
leave  loo^  flaps  at  the  edges  of  the  incision,  the  cure  will  be  materially 
hastened  by  cutting  these  off.    The  unhealthy  granulation  tissue  lining  the 
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fistula,  espccittlly  in  tuberculoos  cases,  ehoold  be  scraped  away  with  a  shsiip 
fiporiQ  and  the  raw  snrfrtce  cleaiied  with  a  sponj^e  luoistcned  with  souie  chlonde 
•of  »inc  (*rr.  4(>  to  3J),  care  bt^iri^  taken  that  this  does  not  touch  the  healthy 
«kin  of  the  anus.'  lodofnrrii  should  then  be  finely  applied  tu  the  raw  fetirfa<!e 
and  a  narrow  strip  of  horic  lint  inserterl,  after  the  introdnction  of  a  half**rrain 
morphia  suppository,  A  pad  of  w^ool  is  then  pnt  on  and  a  X'^^^^l^n^  apphed* 
This  dreesing  may  ho  left  nnchano^ed  for  three  days.  The  wool  can  then  be 
removed  without  difficulty  or  fear  of  bleeding.  The  bowels  should  be  kept 
confined  for  three  or  four  days  l>y  small  doses  of  opium.  After  the  first 
^ressin^  the  wound  may  lie  dusted  daily  with  iodoform  and  a  fr^.-sh  piece  uf 
lint  applied  t^  it.  It  should  be  well  washed  at  each  dresaiu^  with  a  conoen- 
trated  solutiijn  of  lx)ric  acid  or  some  other  antiseptic.  If  there  is  any  swelling 
and  pain,  lint  soaked  in  a  warm  solution  of  boric  licid  may  be  applie<l  exteruaUv 
and  covered  with  oiled  silk.  Care  must  Ijc  taken  to  prevent  the  bridpn^  over 
of  srranulations,  if  necessary  by  the  nccjisional  introduction  of  a  probe.  If  the 
wound  is  slow  in  healiufj,  red  wash  must  b^*  applied.  Alter  the  wound  has 
•completely  united,  a  notch  will  usually  be  left  by  the  side  of  the  anaa,  whiclj 
may  give  rise  to  gome  inconvenience  for  a  time  by  the  occasional  involafitury 
discharge  of  a  little  intestinal  mucus,  and  some  flatus*  This  happens  espectially 
lin  thojse  cases  in  which  the  incision  has  been  made  anteriorly  to  fi  inte 

the  jierinoBum.     Should  an  inconvenient  or  dantrerous  amount  of  1  mge 

occur  at  the  time  of  the  operation,  the  wound  should  Vjc  plu«!fifed  with  imiotomi 
wool,  and  a  firm  pad  applied  by  means  of  a  T'^'^'i^*^*  Should  pn>fu8f 
bleeding,  in  consequence  of  the  division  of  fome  of  the  hsemorrboidal  %'C86ek, 
-come  on  a  few  hours  after  the  operation,  all  coagula  should  ^  1  away, 

the  gut  waahed  out  with  ice*cold  water,  and  then  securely  plu  uer  with 

^  piece  of  compressed  spontre,  or  with  a  hthotomy  or  opaophagus  tube,  surrounded 
4)y  lint  soaked  in  a  solution  of  perchloride  of  iron,  and  pnshe^l  into  the  bottom 
•of  the  sinuses  that  have  been  laid  open. 


HEMORRHOIDS    OH    PILXS. 

By  Hemorrhoids  or  Piles  is  meant  a  morbid  condition  of  the  hUiod- 
-vessels  of  the  anus  and  lower  part  of  the  rectum,  especially  of  the  v^xxm  of 
the  submucous  or  subcutaneous  areolar  tissue,  giving  rise  !• 
intumescence  of  the  part,  which  may  or  may  not  be  attended  qpp 

-of  blood.     Surgeons  are  commonly  in  the  habit  of  elaasifying  pil*  i^g 

as  they  bleed  or  not,  into  Open  or  Blind;  or,  according  as  they  -j-iMi-  *niiB 
above  or  lx?low  the  verge  of  the  anus,  into  Internal  or  Sxtemal ;  the  internal 
being  always  within  the  gut,  the  external  habitually  protruiling  out  of  or  srofUld 
the  anal  aperture*  The  first  may  either  bleed  or  not ;  the  hu  tcr  are  ahr^ 
blind.  To  this  division  into  external  and  internal,  B.  Cooper  added  an  toter- 
mediate  variety,  the  Intero-Bxternal,  which  is  partly  within  and  psfttf 
without  the  anus.  These  divisions  are  of  great  practical  importance,  as  tbe 
treatment  is  very  materially  modified  according  as  the  h«morrhr)id  is  siloiled 
above  or  below  the  anal  verge. 

Predisposing  Causes. — We  must*  look  to  the  peculiar  arran^m$n(  0ftU 
itrmm  ofihe  ndum  as  direetly  predisposing  to  the  occurrence  of  piliai.  Tlie 
lower  part  of  the  rectum  and  the  margin  of  the  anus  are  composed  nta  pisoe 
-of  muscular  fiba*  and  a  muecM'utaueous  snrfaoe*  with  an  intenrenfaii; 
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of  loose  alveolar  tissue,  in  which  a  close  net-work  of  tortuous  veins  is  situated. 
The  blood,  from  this  plexus  of  haemorrhoidal  veins,  finds  its  way  into  the 
general  system  through  two  distinct  channels.  By  far  the  greater  portion  of 
it  is  carried  into  the  inferior  mesenteric  vein,  and  thence  into  the  vena  portae, 
through  the  superior  haemorrhoidal  vein,  which  may  be  looked  upon  as  the 
extreme  radicle  of  the  portal  system  ;  and  some  passes  into  the  internal  iliac 
vein  through  branches  that  accompany  the  middle  and  inferior  haemorrhoidal 
arteries.  We  may,  therefore,  look  upon  the  haemorrhoidal  plexus  as  being 
placed  midway  between  the  portal  and  general  venons  systems,  but  as  belonging 
rather  to  the  portal  than  to  the  systemic  veins.  In  these  arrangements  we  see 
all  the  elements  that  would  predispose  to  congestion,  and  consequent  dilatation 
of  the  vessels  of  a  part.  There  is  a  large  and  intricate  plexus  of  veins  in  which, 
as  in  all  similar  net- works,  there  is  a  tendency  for  the  blood  to  circulate  slowly  ; 
the  natural  tendency  to  stasis  being  much  increased  by  the  dependent  position 
of  the  part,  and  by  the  absence  of  valves  in  the  superior  haemorrhoidal  vein 
and  in  the  vessels  into  which  it  pours  its  contents,  the  whole  pressure  of  the 
column  of  blood  in  the  portal  system  may  be  brought  to  bear  upon  the 
haemorrhoidal  plexus.  The  circulation  through  the  portal  system  is  likewise 
subject  to  much  interference  in  consequence  of  obstruction  in  the  liver  and 
elsewhere,  and  in  these  changes  the  blood  in  the  haemorrhoidal  plexus  also 
participates  ;  and,  were  it  not  for  the  provision  that  exists  by  which  this 
plexns  may  free  itself  to  a  certain  extent  from  over-distension  by  its  communi- 
cation with  the  internal  iliac  through  the  medium  of  the  middle  haemorrhoidal 
vein,  piles  would  be  much  more  frequent  than  they  even  now  are.  Another 
great  cause  of  haemorrhoidal  enlargement  is  to  be  found  in  the  want  of  support 
that  the  veins  of  this  plexus  experience  on  their  mucous  aspect  during  defaeca- 
tion.  Situated  as  they  are  in  areolar  tissue,  between  a  plane  of  muscular  fibres 
on  one  side,  and  yielding  mucous  membrane  on  the  other,  when  distended  by 
the  constriction  which  they  undergo  during  defaecation,  they  necessarily  give 
way  on  that  side  on  which  they  have  the  least  support,  being  forced  4own, 
together  with  the  mucous  membrane  under  which  they  ramify,  and  which  has 
a  natural  tendency  to  become  slightly  everted  during  the  act  of  defaecation. 

Age  exercises  considerable  influence  in  predisposing  to  piles.  This  disease 
is  not  unfrequently  met  with  in  young  men  of  eighteen  or  twenty  years  of 
age  ;  more  especially  if  they  be  of  a  relaxed  temperament  with  languid  cir- 
■culation,  and  be  obliged  to  lead  a  more  sedentary  life  than  is  natural.  After 
this  period,  the  liability  to  the  disease  diminishes  until  middle  age  is  reached, 
when  it  becomes  more  marked  than  at  any  former  period  of  life,  owing  to 
the  more  active  operation  of  those  causes  that  tend  to  impede  the  return  of 
the  portal  blood. 

Sex  appears  to  exercise  greater  influence  on  the  occurrence  of  haemorrhoids 
at  particular  periods  of  life,  than  on  the  general  liability  to  the  disease.  It 
certainly  appears  to  be  more  frequently  met  with  in  man  at  an  early  age, 
than  in  young  women  ;  but  at  a  later  period  of  life,  the  disease  occurs  with 
nearly  equal  frequency  in  the  two  sexes.  The  comparative  exemption  of  young 
women  is  readily  accounted  for,  by  the  periodic  discharges  from  the  uterus 
preventing  the  congestion  that  might  otherwise  occur  in  the  parts  in  its 
vicinity.  The  greater  frequency  in  females  at  a  later  period  of  life  is  attri- 
butable not  only  to  the  pressure  of  the  gravid  uterus  on  the  veins,  but  also, 
after  the  cessation  of  the  menses,  to  the  congestion  that  is  apt  to  be  set  up 
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in  cvrtarii  organs  of  the  female  ec^aaomy,  and  bo  the  retsrdation  of  the  porUl 
circuhitioTi  by  the  acctimuhition  of  fat  and  by  other  causea. 

A  aedentary  life  with  indoleet  habits  constitutes,  perhaps  the  most 
powerful  predisposing  cause  of  the  disease  ;  more  especially  if  habitual  bi^li 
living  be  conjoine<l  with  want  of  exercise.  Indeed,  the  Uixurious  habits  of 
the  more  opulent  classes  exercise  a  considemhle  influence  on  the  occurrence  of 
this  disease,  which  is  much  more  frequent  amongst  them  than  in  persoiui  m 
the  humbler  walks  of  life. 

Alcoholic  excess  is  amongst  the  most  common  caases  of  piles,  owing  to  the 
hepatic  c^on^estion  to  which  it  gives  rise.  If  it  be  carried  to  the  extent  of 
causing:  cirrhosis  of  the  liver  the  condition  becomes  aggravated.  Under  thea? 
circumstances  bleeding  piles  may  serve  as  a  sort  of  safety-valve  to  the  overloaded 
portal  circulation,  and  should  on  no  account  l»e  interfered  with.  So  important 
is  this  that  in  all  cases  of  piles,  before  undertaking  an  operation,  theaymptoms 
of  cirrhosis— morning  vomiting,  failure  of  appetite,  intermittent  diairhosa  and 
occasional  jaundice — should  be  inquired  for. 

There  are  a  number  of  minor  conditions  which  are  commonly  looked  apoo 
afi  predisposing  causes  of  this  disease,  though  it  is  extremely  diOicnlt  U> 
determine  the  precise  share  that  each  has  in  its  production.  Amonjrat  theie 
may  Ix^  mentioned  intempemnce  in  food  :  residence  in  warm»  moist,  and 
relaxing  climates  ;  the  use  of  soft  and  warm  beds,  or  the  opposite  eondittou 
of  sitting  on  n  cold  stone  or  damp  cushion.  Over-excitement  of  the  ^nemtivt 
organs  alsr*  will  occasion  it. 

Ezcithig  Causes* — Amongst  the  exciting  causes  may  be  mentioned  hm^ 
in'Uaikm  of  any  kind.  Thus,  in  some  people  hard  riding  will  bring  on  an 
attack  of  piles.  The  /labUtml  use  of  drastic  purgalires^  more  especially  of  aloei)* 
rhubarb,  c<:c.,  is  well  known  to  occasion  the  disease  ;  though  it  must  bcobstTVed 
that  iudividuali*,  who  make  habitual  use  of  the^e  remedies,  often  lalniur  and«fr 
some  of  those  obstructions  of  the  abdominal  viscera  that  have  alreauly  btes 
noticed  as  conducing  to  piles.  The  existence  of  other  diseases  about  ihf  r^thm 
and  (mm,  such  as  fistula,  ulcer,  or  stricture,  by  inducing  local  congestion  aod 
irritation,  may  excite  the  disease  ;  so  al«o»  uterine  afffdionB  and  various  dimam 
of  the  fftnito-urinanj  organs  may  give  riae  to  this  allection. 

The  most  direct  exciting  cause  of  piles  is  certainly  a  retanlaiion  to  tlte  rrium 
of  the  pftrtal  hhmL  Habitual  constipation  ;  the  accumulation  of  bardeoed 
fiecnlent  mtisses  in  the  large  intestine  ;  obstmction  to  the  prtiper  a<?tion  of  the 
liver,  and  consequent  congestion  of  that  organ  ;  the  pressure  of  sbdomiQil 
tnmonrs.  or  of  the  gmvid  utera^,  are  all  active  exciting  causes,  intorfaiiif  u 
they  do  with  the  proper  return  of  the  blood  from  the  haBmorrhoidal  vein*.  U 
some  cases,  even  the  existence  of  an  obstacle  to  the  circulation  in  the  ijtt^^ic 
veins  may  occasion  this  disease :  thus  it  will  arise  from  the  pm»»nrv)  of  au 
aneiirisuial  tumour  on  some  of  the  large  venous  trunks  within  the  cheit* 

Structure. — A  pile,  whether  external  or  internal,  consists  essoBilaOy  IB 
the  first  instance*  of  a  varicose  condition  of  a  portion  of  the  hatjmorrhoiilil 
plexus,  or  rather,  of  the  small  veins  of  the  submucous  tissue  that  pour  iheir 
contents  into  this  ;  this  raricose  condition,  becoming  prominently  devnlopol 
at  cerUin  points,  gives  rise  to  small  knots  or  tumours*  A  pile  in  this  stale  it 
quite  soft  and  compressible,  and  cim  readily  be  emptied  by  prossans ;  sad 
when  cut  into,  it  will  be  found  to  be  composed  of  one  or  more  spaooi  ftlkd 
with  blood,  and  surrounded  by  areolar  tissne.    These  spa*^**  an^  f^irmedJ^ 
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the  saccalated  and  dilated  veins  that  enter  into  the  composition  of  the 
tumour.  After  the  piles  have  existed  for  some  little  time,  or  after  they  have 
once  become  inflamed,  the  tissues  that  enter  into  their  composition  undergo 
modifications  that  induce  corresponding  alterations  in  the  character  of  the 
tumour.  The  coats  of  the  veins  become  thickened  ;  their  cell-like  dilatations 
may  be  filled  with  coagulated  blood  ;  the  investing  areolar  tissue  is  thickened ; 
and,  on  being  cut  into,  the  pile  is  seen  to  be  composed  of  a  spongy  kind  of 
tissue  containing  much  blood.  External  piles,  when  examined  after  removal, 
often  resemble  in  structure  a  mass  of  hypertrophied  cutaneous  and  subcutaneous 
tissue,  in  which  a  number  of  small  vessels  of  uniform  character  ramify,  but 
without  any  appearance  of  cyst-like  spaces.  Internal  piles,  on  the  contrary, 
contain  more  of  the  venous,  and  less  of  the  areolar,  element.  They  are  also 
commonly  furnished  with  a  small  central  artery,  which  is  apt  to  bleed  freely, 
or  even  dangerously,  if  the  tumour  be  cut  across  ;  hence,  provided  they  are 
not  clogged  with  coagulated  blood,  they  may  readily  be  injected  from  the 
inferior  mesenteric  artery. 

In  studying  the  structure  of  haemorrhoids,  it  is  of  importance  to  observe 
that  they  occur  in  two  different  forms :  one  in  which  there  are  distinct 
tumours,  within  or  external  to  the  aDus,  and  another  in  which  there  is 
merely  a  varicose  condition  of  the  veins  of  this  region,  without  distinct 
intumescence. 

In  those  cases  in  which  there  is  merely  a  general  varicose  state  of  the  veins 
of  the  submucous  areolar  tissue  of  the  anus,  without  any  distinct  tumour,  it 
will  be  found  that  the  smaller  branches  of  the  haemorrhoidal  plexus,  and  the 
small  twigs  that  enter  these  from  the  submucous  areolar  tissue,  have  undergone 
varicose  dilatation,  being  apparently  greatly  increased  in  number  as  well  as  in 
size.  The  mucous  membrane  is  of  a  deep  mulberry  or  port-wine  colour,  and 
becomes  everted  after  each  motion.  There  is  usually  some  mucous  secretion 
about  the  anus,  rendering  the  part  moist ;  and  the  patient  complains  at  times 
of  weight  and  of  bearing  down,  with  pains  either  in  the  part  itself,  in  the 
sacro-lumbur  region,  or  in  the  thighs.  The  motions,  more  especially  if  hard, 
are  streaked  with  blood,  and  more  or  less  of  this  fluid  drops  in  a  rapid  manner 
after  the  passage  of  the  faeces.  There  is  seldom  much  blood  lost  ;  but  at  times 
there  is  an  exacerbation  of  all  these  symptoms,  and  the  haemorrhage,  as  will 
be  mentioned  more  particularly  hereafter,  may  become  very  abundant.  This 
condition  of  the  mucous  membrane  may  precede,  and  is  frequently  foond  to 
accompany,  the  true  pile,  whether  external  or  internal,  and  may  be  looked  upon 
as  constituting  the  first  stage  of  this  disease.  If  this  state  of  things  be  allowed 
to  continue  unrelieved,  the  tendency  to  congestion  increases  ;  more  and  more 
of  the  mucous  membrane  is  everted  and  protruded  after  defaecation  ;  the  sub- 
mucous areolar  tissue  becomes  relaxed,  and  the  case  is  apt  to  become  one  of 
partial  prolapsus  recti. 

External  HaBmorrhoicU  are  those  which  arc  situated  below  the  verge  of 
the  anus,  and  which  are  invested  by  cutaneous,  or,  at  most,  by  muco-cutaneons 
tissue.  Ikfore  ap|)earing  as  defined  tumours,  they  usually  constitute  longitu- 
dinal folds  that  surround  the  anal  aperture,  or  radiate  from  it  as  from  a 
centre ;  and,  their  tegumentary  covering  consisting  of  the  thin  skin  of  the 
part,  they  resemble  folds  of  this  tissue  rather  than  of  mucous  membrane.  In 
colour  they  vary  from  that  of  the  natural  structures  to  a  pink  or  purplish  hue. 
Their  size  varies,  according  to  the  state  of  congestion  ;  and  hence  the  same 
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tumour  may  at  oue  time  be  soft^  flaccid,  and  loose,  apparently  nothing 
than  a  fold  of  intejafiiineiit,  and  at  another  may  become  tense  and  tunnd. 

SymptoMfi,— When  of  small  size  and  recent  formation,  ext4?rnal  pilc^donol 
in  general  gi%*e  rise  to  much  distress,  but  merely  to  some  local  heat,  pricking, 
and  itching,  with  a  sense  of  fnlness  after  deffecation  ;  hut  when  of  large  aize. 
and  inflamed  or  irritated,  they  may  occasion  very  acute  suffering.  There  is  not 
only  deeply-seated,  dull,  aching  and  throhbinjL?  pain  in  the  pile  itself,  but  this 
ahuots  up  the  side  of  the  rectum,  through  the  perimenm,  and  into  the  niiiefi, 
and  is  much  inci'eased  when  the  patient  stands  or  walks.  After  a  few  data 
thesf  symptoms  subside  ;  suppuration  either  taking"  place  in  the  pile,  or  the 
blood  contained  in  it  ooagulating.  The  parts  are,  however,  left  in  a  thickened 
and  indurated  state,  and  do  not  readily  resume  their  former  soft  and  flaccid 
condition,  inflammatory  exudation  taking  place  into  the  areolar  tissue,  and  the 
contained  blood  coagulating,  so  that  the  tumour  can  no  longer  be  emptied  bj 
pressure,  but  assumes  the  form  of  a  broad,  rounded,  and  indurated  DOflfls* 

Internal  Piles, — When  the  pile  is  situated  altogether  within  the  VBtgt  of 
the  anus,  it  is  caliiHl  **  internal ;"  of  those  there  are  two  princifial  varietiei, 
the  Lontjitiidinal  and  the  Globular, 

The  Iiongitndinal,  or,  as  it  is  sometimes  called,  the  Fleshy  pile,  ii 
generally  met  with  about  an  inch  up  the  rectum.  It  is  spongy,  elas^ic^  firm^ 
or  tough,  of  a  dark^^eddish  or  dusky-brown  tint,  tapering  upwardu  from  a 
broad  base.  It  seldom  bleeds  or  varies  much  in  size  ;  between  the  pile^  are 
found  small  valves,  or  folds  of  mucous  membrane*  forming  pouches,  with  their 
concavities  looking  upwards.  These  are  apt  t*>  liecome  distended  and  pressed 
downwards  by  the  f^ces,  especially  if  the  motions  be  hard  and  the  bowds 
have  been  constipated,  thus  giving  rise  Uy  a  tendency  to  prolapsus. 

When  the  htemorrhoid  assumes  a  Globular  form,  it  constitutes  thfordinarr 
bleeding  pile.  It  may  be  situated  on  a  broad  base  ;  or.  as  not  nnfrequeutly 
happens,  its  point  of  attachment  to  the  mucous  membrane  becomes  elongated, 
and  it  assumes  a  peduucnlated  shape,  hanging  downwards  into  the  cavity  of  the 
rectum*  It  is  of  a  dark-bhiish  colour,  and  numerous  s^mall  vessels  of  ahrighi^r 
hue  than  the  body  of  the  pile  may  be  seen  ramifying  in  the  mucous  membrane 
investing  it.  Its  surface  is  at  first  smooth  and  shining,  and  may  continue  m 
throughout,  being  covered  with  a  thin  and  delicate  prolongation  of  the  lining 
membrane  r*f  the  gut.  Not  unfrequently,  however,  superficial  ulceration  takes 
place,  and  then  it  has  a  granulated  strawl^frerry-like  appearance. 

Symptoms. — Internal  piles  are  usually  atteudeti  with  a  sensiition  of  besL 
itching,  prickings  or  smarting  about  the  anus,  and  a  feeling  as  if  there  weres 
foreign  body  within  the  gut.  After  defs^'ation  these  sensations  arv*  tncressed^ 
and  are  often  accompanied  by  a  bearing  down  sensation,  as  if  the  bov^  wtore 
not  emptied  of  its  contents,  that  is  peculiarly  distressing  and  sickening,  TUi 
is  occasioned  by  tht?  piles,  or  the  relaxed  mucous  membrane,  hein^  pfottuded 
during  the  exj^ulsiou  of  the  faeces,  and  not  returning  8ufli<*iently  qnicklj,  betnf 
grasped  by  the  sphincter  ani  and  constricte<i  by  it  This  feeling  of  discomfon 
and  bearing  down  is  much  increased,  if  the  patient  stand  or  walk  mucli  alUr 
having  had  a  stool,  or  if  be  be  c^justipated.  If  this  state  of  things  be  mi 
properly  attended  to,  the  symptoms  incrt^ase  ;  the  hearing^down 
amounts  to  true  tenesmus,  and  the  act  uf  defa^jitifin  bsoomts  so 
that  the  patient  defers  it  as  long  as  possible,  and  then  when  it  d^ 
place,  in  consequence  of  the  accumnlation  of  the  excreta  and  their  h 
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the  suflPerinp:  is  much  increased.  External  piles  now  usually  make  their 
appearance,  if  they  have  not  existed  before  ;  the  mucous  membrane  of  the 
rectum  becomes  prolapsed,  and  an  increased  secretion  of  thin  mucus  takes 
place  from  the  anus,  moistening  the  part  and  soiling  the  patient's  linen.  Irri- 
tation in  the  neighbouring  organs  is  frequently  set  up  ;  occasionally  to  so 
great  an  extent  as  to  mask  the  original  complaint,  the  patient  referring  his 
principal  pain  and  discomfort  to  these  sympathetic  disturbances.  There  is 
often  a  dull  aching  fixed  pain  at  the  lower  part  of  the  lumbar  spine,  and  more 
frequently  opposite  the  sacrum  or  the  sacro-iliac  articulation  on  either  side  ; 
this  is  sometimes  very  severe,  perhaps  runs  down  the  thigh,  or  round  the 
groin  ;  irritability  of  the  testicles  may  come  on,  or  irritation  about  the  neck 
of  the  bladder,  causing  frequent  desire  to  micturate,  and  increasing  the 
patient's  sufferings  by  the  straining  that  takes  place.  The  general  health 
now  suffers ;  the  patient  may  become  emaciated,  and  the  countenance  often 
presents  a  peculiarly  anxious  and  careworn  look. 

The  symptom,  however,  that  first  of  all  and  most  prominently  fixes  the 
patient's  attention  is  H»morrhag6.  This  varies  greatly  in  quantity ;  at  first 
there  may  merely  be  a  few  drops  falling  after  the  passage  of  a  motion,  or  the 
cylinder  of  faeces  may  be  stained  on  one  side  by  a  streak  or  spots  of  blood,  or 
the  bleeding  may  amount  to  several  ounces,  or  even  pints. 

The  haemorrhage  is  connected  with,  and  in  the  great  majority  of  cases 
dependent  upon,  the  existence  of  distinct  haemorrhoidal  tumours.  Occasion- 
ally, however,  it  appeara  to  occur  when  there  is  no  distinct  separate  tumour 
projecting  above  the  surface  of  the  membrane ;  but  in  these  cases  there  is 
general  swelling  and  congestion  of  the  mucous  membrane  of  the  lower  part 
of  the  rectum,  from  which  the  blood  exudes  in  drops,  or  it  may  even  sport 
in  a  distinct  jet  from  the  open  mouth  of  a  blood-vessel.  The  bleeding  is 
frequently  preceded  by  an  exacerbation  of  those  symptoms  that  commonly 
accompany  piles,  such  as  a  sensation  of  fulness,  weight,  and  tension  about  the 
parts.  But  the  symptoms  that  precede  its  occurrence  are  often  much  more 
imperfectly  marked  than  is  usually  stated,  and  are  frequently  absent  altogether. 

The  discharge  of  blood  may  be  periodical,  especially  in  women,  occurring 
every  month,  or  at  intervals  of  two,  three,  or  six  months  ;  and  it  may  be 
remittent  or  intermittent.  In  these  cases,  it  usually  continues  from  three  to 
six  days,  increasing  up  to  the  third  or  fourth  day,  and  then  lessening. 

When  moderate  in  ({uantity  and  short  in  duration,  it  is  often  a  source  of 
relief  to  the  patient ;  but  if  a  very  large  quantity  be  lost  at  one  time,  or  if  it 
continue  for  a  long  {)eriod,  it  causes  great  debility  ;  more  harm  is  usually  done 
to  the  patient  by  its  long  continuance  than  by  its  excessive  quantity  at  any 
one  time.  The  patient  may  become  much  weakened  and  anaemic  ;  nervous 
headaches,  pallor,  palpitations,  and  syncope  may  result.  In  some  cases  the 
haemorrhagcj  is  of  service  in  preventing  di8ea«»e  of  more  important  parts ;  it 
has  especially  hceu  looked  upon  as  a  safeguard  from  apoplexy,  particularly 
when  it  occurs  as  a  consequence  of  cirrhosis  of  the  liver,  or  in  corpulent 
persons  who  habitually  live  too  highly.  But  as  a  rule  the  continued  loss  of 
blood  from  piles  is  undoubtedly  injurious. 

Haemorrhaj^^e  from  piles  is  sometimes  vicarious  with,  and  at  other  times 
arrests,  the  raenstnial  flow.  In  a  case  which  I  attended  with  Garrod,  the 
patient  had  suffered  from  the  haemorrhoidal  flux  and  piles  from  the  age  of 
puberty.     She  menstruated  for  the  first  time  when  thirty-seven  years  old  ;  up 
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to  that  period  the  hffimorrliao^e  had  occurred  abundantly  at  monthly  intisrvaU. 
Afl<?r  thu  late  establishment  of  the  menstrual  function,  the  piles  continued  to 
bleed,  but  less  regularly,  and  she  became  ana?mic  and  emaciated  t^  the  laiO. 
degree.  When  »he  was  forty-four  years  of  aj^,  1  saw  her  for  the  first  time ;  ' 
th(3  piles,  which  were  very  large  and  vascular,  were  ligatured,  and  §he  mid*  i 
perfect  recovery. 

The  colour  of  the  hlotxl  is  most  generally  fiorid,  as  if  it  carue  froni  the 
small  arteries  or  capillaries  of  the  pait  rather  than  fi^om  the  veins.  It  would 
appear  that,  in  consetiuence  of  the  over-distended  and  varicose  condition  nf 
the  veins,  the  onward  flow  through  the  arteries  and  capillaries  leading  to  theau 
is  obstructed  ;  and  that,  in  consequence  of  the  accumulated  pressure  on  those 
vessels,  their  parietes  give  way,  allowing  the  florid  blood  to  escape. 

Very  commonly  the  internal  pile^,  when  brought  down,  present  a  aoiiiewhat 
granular  surface,  in  consequence  of  ulceration  having  taken  place,  and  the 
whole  suiface  will  be  seen  to  exude  blood  in  drops.  In  other  instances,  the 
blood  appears  to  come  fRim  a  cavity  in  one  Kide  of  the  hemorrhoid,  as  if 
rapture  had  <jccurred  from  over^distension  at  that  part. 

The  htemorrhage  may  be  ac-t^ompanied  by  a  thin  mucous  discharge  from  tte 
rectum ;  this  would  appear  to  be  nothing  moi'e  than  excessive  secretion  from 
the  raucous  membrane,  in  consequence  of  the  irritation  set  up  by  the  piles ; 
it  is  seldom  in  sufficient  quantity  to  produce  much  annoyance,  or  t*»  be  of 
much  rnom<"nt  to  the  patient. 

Complicatioas. — Piles  are  not  uncommonly  c«:»mplicat6d  with  other 
diseases  of  the  rei'tum,  such  as  fissure,  fistula,  or  prok|)su8«  When  connected 
with  fissure,  the  hsemoixhoid  oflen,  as  8)Tne  remarked,  assumea  a  peeuliir 
appearance,  presenting  itself  as  a  small  red  liody,  like  a  pea  in  9ho,  fimi«  and 
seated  at  the  base  of  the  fissure,  which  it  often  conceals  ;  to  a  practised  eyf , 
however,  the  presence  of  a  pile  of  this  j>eL'uliar  colour  and  ahajje  is  suffieleiit 
to  indicate  the  existence  of  a  fissure. 

In  that  form  of  fistula  in  which  the  aperture  is  near  the  anus,  one  or  mun- 
external  piles  of  small  size  are  often  found  s^ituated  at  the  orifice  of  the  fisttth ; 
and  prolapsus  rarely,  if  ever,  ts  met  with  in  adulta,  wtthoat  the  aimollaiieooa 
ficcurrence  of  piles, 

Termiaationa. — Hcemorrhtudai  tumours  may  terminate  by  Subsidooott 
Coagulation,  Supfiuration,  or  Sphacelus. 

Complete  siLbjndeitce  of  a  pile  can  take  place  only  when  the  diaeaie  ii  of 
recent  occurrence.  When  of  long  standing,  and  after  it  hat  bwo  exposed  to 
successive  attacks  of  turgescence  and  intiammation,  an  exteittal  pile  atftf 
subsides  completely  ;  and  the  areolar  tissue  and  the  ujnoo»cataoeoii$  «inictitif«» 
becoming  hypertrophied,  foi*m  elongated  pendulous  flajis  around  the  margtii 
of  the  anus. 

Goaffiilatioii  of  the  c<3n tents  of  the  pile  is  the  result  of  intUjnmitkiL 
When  it  takes  place,  the  tumour,  after  more  or  leea  acute  inflamnuiliQo^ 
becomes  hard,  i  n  com  press  ilile,  |)ermanent  in  ^ise,  and  of  a  puipltsh  or  plmn 
colour.  The  coaguium  thus  formed  may  exdte  suppuration^  or  may  \m 
absorbed,  the  hypertrophied  tissues  forming  one  of  the  imtsd  aaaJ  tohh  if 
the  pile  be  externaL  In  aome  rare  instancies,  the  coagula  may  calmfj  and  fav 
phleboUths. 

Coagulatiuii  takes  pbcr  more  frequently  in  axternal  tlmn  to  tnl^nml  piki, 
owing  to  their  greater  liability  to  inflamnnitionp  their  exposed  i 
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them  to  be  bruised  or  otherwise  injured.  When  it  occurs  in  internal  piles,  it 
moat  commonly  affects  those  that  are  of  a  columnar  or  longitudinal  shape,  and 
least  frequently  the  globular  variety. 

Suppuration  is  not  an  uncommon  termination,  if  acute  inflammation  have 
been  set  up  in  internal  piles,  more  especially  in  those  that  have  previously 
been  coagulated.  When  the  abscess  is  discharged,  small  coagula  escape  with 
its  contents,  the  cavity  granulates,  and  becomes  obliterated,  and  the  pile  is 
cured.  The  pus  in  other  cases  may  burrow  in  the  submucous  tissue,  and,  by 
bursting  externally,  give  rise  to  a  fistula  in  ano. 

Sphacelus. — In  some  cases,  when  there  is  much  elongation  of  the  mucous 
membrane  from  which  the  pile  springs,  prolapsus  of  that  membrane  and  of  the 
piles  may  take  place  ;  and,  this  being  grasped  by  the  contraction  of  the 
sphincter,  the  same  effect  may  be  produced  as  if  a  ligature  were  applied.  The 
tumour  becomes  much  swollen,  hard,  livid,  and  tense  ;  there  are  much  consti- 
tutional disturbance  and  restlessness ;  but  after  a  few  days  the  part  that  is 
constricted  sloughs  and  drops  off,  and  all  the  symptoms  are  relieved. 

Diagnosis. — The  diagnosis  must  be  regarded  from  two  points  of  view  : — 
1  st,  as  concerns  the  Bepmorrhoidal  Tumours ;  and  2dly,  with  reference  to  the 
Hamorrhoidal  Flux, 

1.  H»morrhoidal  Tumours  must  be  diagnosed  from  prolapsus  recti, 
polypus  of  the  rectum,  epithelioma  of  the  anus,  and  condylomata  about  the  anus. 
From  partial  prolapsus  the  diagnosis  is  not  always  easy  ;  indeed,  the  two 
conditions  are  so  generally  associated,  that  it  is  of  litlle  moment  to  attempt  it. 
In  complete  prolapsus  examination  will  suffice  to  distinguish  the  membranous 
wall  of  the  intestine,  forming  a  smooth,  rounded,  and  somewhat  lobulated  annular 
protul)emnce,  from  the  isolated  tumours  of  piles.  In  polypus  the  history  of 
the  case,  the  pedunculated  and  solitary  character  of  the  tumour,  its  large  size, 
and  comparatively  slight  tendency  to  haemorrhage,  will  enable  the  Surgeon  to 
make  the  diagnosis.  Epithelioma  is  easily  recognized  by  its  hardness  and  by 
its  deep  infiltration  of  surrounding  parts.  In  any  case  of  doubt,  a  digital 
examination  of  the  rectum  will  make  its  nature  evident.  From  condylomata 
the  diagnosis  is  easy  :  the  soft,  flat,  and  wart-like  character  of  these  growths, 
their  history,  and  their  occurrence  at  other  points,  as  the  perinaeum,  scrotum, 
vulva,  and  buttocks,  will  enable  the  Surgeon  to  distinguish  them  without  any 
difficulty. 

2.  The  H»morrhoidal  Flux  must  be  distinguished  from  other  intestinal 
hemorrhages. — This  may  be  done  by  attention  to  the  character  of  the  blood, 
which  will  generally  indicate  its  source.  When  it  comes  from  piles  it  is  liquid, 
of  a  more  or  less  florid  colour  ;  not  unfrequently  it  is  quite  bright,  staining  or 
coating  the  fieces  rather  than  being  mixed  up  with  them.  When,  on  the 
contrary,  the  blood  is  poured  out  at  some  higher  point  in  the  intestinal  canal 
than  the  usual  seat  of  haemorrhoids,  it  is  of  a  dark  tarry  character,  mixed  up 
with  liquid  fieces  either  in  a  diffused  form  or  in  small  black  coagula,  and  no 
fresh  or  bright  blood  will  be  visible.  Digital  exploration  of  the  rectum  in 
cases  of  piles,  and  the  presence  of  symptoms  indicating  the  existence  of 
mischief  at  a  higher  part  of  the  intestine  than  the  anus  in  cases  ofmelssna, 
will  also  serve  to  point  to  the  source  of  the  blood. 

Treatment. — In  conducting  the  treatment  of  a  case  of  piles,  that  Surgeon 
will  succeed  best  who  looks  ujK)n  the  disease  not  as  a  local  affection,  merely 
requiring  manual  interference,  but  as  a  symptom,  or  rather  an  effect,  of  remote 
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Tisceral  obstruction  and  disease*  the  remoTal  of  which  may  alone  h^  sufficient 
to  effect  the  cure,  without  the  nect^ssitj  of  any  local  intt^rference  ;  or,  shonld 
it  be  thought  necessar)^  to  have  recourijie  to  o|:>eratioii,  this  must  lie  made 
secondary  to  the  i^emoval  of  those  conditions  that  have  primarily  oocajiioned 
the  cougestion  and  dilatation  of  the  haemorrhoidal  vesseU.  The  treatment 
of  piles,  therefore,  must  be  considered,  Ist,  as  regards  the  Removal  of  thede 
Constitutional  Conditions  or  Visceral  Obstructions  that  occasion  the  disraa\ 
together  with  any  Local  Applications  that  may  be  considered  necessary  ;  and 
2ndly,  with  reference  to  the  Opemtive  Procedures  that  may  be  required  for 
the  removal  of  the  affection. 

1.  The  ConstitntioiLal  Management  of  piles  necessarily  variea  consider 
ably  according  to  the  condition  of  the  patient  in  whom  they  occur,  and  the 
viseeral  obstruction  to  which  they  may  be  referable.  Thus,  when  they  occur 
in  debilitated  persons  most  benefit  will  be  derived  fi-om  a  mild  tonic  and 
.nutritious  plan,  at  the  same  time  that  the  bowels  are  kept  reirular  by  some  of 
the  aperients  that  'will  immediately  be  mentioned.  A  small  cold  water  injec- 
tion afler  each  motion  is  of  the  greatest  possible  service  in  these  ms««.  lu 
the  great  majority  of  instances,  however,  more  particularly  when  occurriog 
about  the  middle  period  of  life,  piles  are  connected  with  a  plethoric  aUte  of 
the  system^  and  cougestioa  of  the  abdominal  viscera.  In  these  cii'cntnataiiccs^ 
careful  attention  must  be  given  to  the  diet,  the  use  of  stimulants  b^xng 
prohibited^  and  the  c|uantity  of  aniinal  food  lesseneiL  When  pilea  ans<i  fmm 
the  pressure  of  a  gravid  uterus  or  other  al>domimd  tumour,  little  can  Us  don«?, 
exc^ept,  by  local  palliatives  and  mild  aperients,  to  moderate  the  inconveoienoe 
attending  them. 

In  all  cases  of  piles,  bot  more  particularly  in  those  arising  from  hvpntic 
obstruction,  mild  aperients  are  of  essential  service  ;  by  removing  fteculent  aocti- 
mulations,  and  estaijlishing  a  free  secretion  from  the  intestinal  i^urfaoe  Ibej 
tend  materially  to  prevent  congestion  of  the  portal  system.  At  the  same  lioae, 
droBtic  purgatives  of  all  kinds  should  carefully  be  avoided.  The  mc«t  asetal 
aperients  are  the  electuaries  of  senna,  sulphur,  and  castor-oil ;  one  or  other  of 
which  should  be  taken  regulai'ly  twice  or  thrice  a  week  at  bed-time*  inas  smaU 
a  quantity  m  will  suffice  to  keep  the  bowels  free,  la  many  cases^  the  confec* 
tion  of  senna  may  advantageously  lie  given  in  combination  w*ith  pr^oipitaiad 
sulphur  and  the  bitartrate  of  potash,  equal  parts  of  each  of  these  Ijeing  made 
into  a  mass  with  twice  their  quantity  of  the  confection  and  a  little  syrup  ;  of 
this  electuary  a  desseit-spoonf ol  may  be  taken  even^  night  or  e^-cry  momi 
night.  In  many  coses  the  laxative  mineral  waters,  such  as  Fricdrichaliallt 
Hntiyadi  Janos,  or  ^sculap,  taken  on  rising  in  the  morning,  will  be  fcmtid  of 
great  use,  Cascara  sagrada  is  otlen  nsernt  ;  20  to  ^j\}  dropis  of  the  tiDctim  or 
lirjuid  extract  should  be  given  at  night,  or  a  corresponding  dote  to  capaoka  or 
tabloids.  If  there  U*  a  rehixed  condition  t»f  the  rectum  and  antta  ooojooMd 
with  the  piles,  as  not  unfreqaently  hapjienH  in  old  as  well  as  in  yocmit  P^^VH 
the  admin istratiou  of  an  electuary  com^kosed  of  equal  [larts  of  the  Qoiifi*eli«ii 
of  seuna  and  of  black  pepper,  or  of  cubebs*  will  he  found  very  nsi;fnl«  Wbra 
the  liver  is  much  obstructed,  the  treatment  should  be  specially  dtreieted  to  thr 
relief  of  {\m  organ  ;  with  this  view,  a  courae  of  riummer's  piU,  fatloiaiHl  bf 
taraxacum,  and^  in  relaxed  constitutious,  the  mi  nigral  ueidi^  will  \m  foand 
es|>ecially  serviceable,  at  the  same  time  that  the  bowels  an.'  ka])i  finea  bj  gentle 
a|)erients. 
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Tincture  of  hamamelis  is  said  materially  to  relieve,  and,  in  &ct,  to  core 
bleeding  internal  piles.  It  may  be  administered  by  the  mouth  and  by  enema 
simultaneously.  The  habitual  use  of  clysters,  consisting  either  of  soap  and 
water  or  thin  gruel,  will  be  found  advantegeous  in  many  cases  of  piles,  though 
in  some  they  appear  to  irritate,  and  rather  to  increase  the  disease.  In  the 
general  management  of  piles,  it  need  scarcely  be  observed  that  any  habits 
which  favour  the  disease  should  be  sedulously  avoided. 

The  Local  Treatment  of  pUes  is  of  considerable  importance.  The  parts 
should  be  regularly  sponged  with  cold  water,  morning  and  evening.  If  there 
be  much  relaxation,  and  the  piles  be  internal,  benefit  may  result  &om  the 
employment  of  some  astringent  injection,  such  as  a  very  weak  solution  of  the 
sulphate  of  iron,  or  of  the  tincture  of  the  sesquichloride — a  grain  of  the  first 
or  ten  drops  of  the  second,  to  an  ounce  of  water ;  of  this  about  two  ounces 
may  be  injected  every  night  and  left  in  the  rectum.  The  application  of  an 
astringent  ointment,  such  as  the  unguentum  gallse  co.,  extract  of  hamamelis, 
or  the  employment  of  the  anodyne  and  astringent  suppository  already  re- 
commended for  fissure  of  the  anus,  will  be  very  beneficial. 

If  an  external  pile  become  inflamed,  it  should  be  painted  with  equal  parts 
of  extract  of  belladonna  and  glycerine,  hot  fomentations  applied,  a  very 
spare  diet  enjoined,  and  the  bowels  opened  by  mild  saline  aperients.  If  a 
coagulum  form  in  the  inflamed  pile,  the  tumour  should  be  laid  open  with  a 
lancet,  and  its  contents  squeezed  out.  If  an  abscess  form,  it  must  be  punctured 
in  the  usual  way,  and  the  part  afterwards  fomented  or  dressed  with  boric  lint 
soaked  in  warm  boric  lotion.  Should  strangulation  of  internal  piles  take 
place,  the  protruded  swelling  must  be  returned  by  gentle  steady  pressure,  and 
the  part  afterwards  well  fomented. 

2.  Operation. — The  means  above  indicated  are  usually  sufficient  in  ordinary 
cases  of  piles ;  but  very  frequently  operative  interference  is  required.  This 
is  most  commonly  called  for  on  account  of  haemorrhage  or  the  prolapse  of  the 
piles  during  defsecation.  No  operation  should  be  undertaken  whilst  the  piles 
are  in  an  inflamed  state,  lest  unhealthy  inflammation  be  set  up  in  the  part. 
It  is  also  well  to  get  the  patient's  health  into  as  good  a  state  as  possible 
before  the  operation  ;  as  a  rule  no  operation  is  justifiable  if  the  patient  is 
suffering  from  cin*hosis  of  the  liver.  Whatever  method  be  adopted,  care 
should  be  taken  that  the  bowels  have  been  well  opened  by  a  purgative,  and 
the  rectum  cleared  out  by  an  enema  of  warm  water. 

Of  the  various  methods  adopted  for  the  removal  of  piles,  excision  is  alone 
applicable  to  external  piles,  whilst  in  the  case  of  the  internal  variety  the 
choice  will  usually  lie  between  strangulation  by  ligature,  destruction  by  the 
clamp  and  cautery,  and  complete  removal  of  the  affected  part  of  the  mucous 
membrane.  Among  other  methods  which  have  irom  time  to  time  been 
advocated  by  different  Surgeons  may  be  mentioned  :  crushing  the  pile  with 
screw- forcc})8  or  a  specially  constructed  clamp,  the  application  of  nitric  acid 
and  other  caustics,  the  injection  with  carbolic  acid,  and  electrolysis.  Although 
all  these  plans  have  been  employed  with  success  in  the  treatment  of  internal 
piles  they  offer  no  advantages  over  the  methods  before  mentioned,  and  are 
not  extensively  used  at  the  present  day. 

Ezcision  of  External  Piles. — The  removal  of  external  piles  is  readily 
effected.  The  tumour  should  be  seized  with  a  catch -forceps,  and  snipped  off 
with  a  pair  of  scissors,  curved  upon  the  flat.     At  the  same  time  any  pendulous 
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Haps  of  skin  in  their  vicinity  should  bt^  excised,  lest  they  bei^^omo  irritated. 
and  constitute  the  basis  of  a  fresh  pile.  In  doin^^  this  the  s^ciRsars  must  be 
made  to  cut  in  lines  radiating  from  the  anus,  and  too  much  skin  must  not  be 
removed  lest  a  strictured  anus  result.  After  the  excision  of  external  piles 
the  ha^mor^hage  may  readily  be  arrested  by  the  application  of  dry  iodoform 
wool,  or  a  pad  of  lint  and  T*bandaj»:e  ;  should  any  small  artery  bleed,  it  may  be 
twisted  or  tietl.  The  liaemorrimge  attendant  on  this  little  ojienition  h 
Bometimes  ratlier  profuse.  The  small  wound  which  resnlu  may  often  con- 
veniently be  closed  by  one  or  two  fine  silk  sutures. 

It  may  be  laid  down  a&  a  rde  that  no  internal  pile  shonld  ever  l>e  siiuply 
excised  in  the  manner  above  described.  The  haemorrhage  which  results  is  so 
profuse  and  difficult  to  arrest,  that  patients  have  uctnally  lost  their  lives  from 
ioBB  of  blood,  cyeu  in  the  hands  c*f  most  distinguished  Surgeons. 

The  AppUcatioii  of  the  Lig^ature  is  the  treatment  which  is  most 
C€»mmoDly  employed  for  the  removal  of  internal  piles.  The  operation  is  thnu 
performed  :  The  patient,  having  had  his  bowels  cleared  out  by  ii  dose  of 
castor-oil  on  the  day  preceding  that  fixed  for  the  operation, 
should  have  an  abundant  enema  of  warm  water  admimsterecl 
about  an  hour  before  the  Surgeon  arrives;  he  should  tlien  be 
directed  to  sit  for  half  an  hour  on  a  bidet,  or  over  a  pan  con- 
taining hot  water,  bearing  dov^ii  at  the  same  time^  so  as  to 
cause  the  piles  to  protrude.  When  aU  is  ready,  he  should  be 
laid  on  a  table  on  his  left  side,  with  the  nates  well  projecting. 
The  Surgeon  commences  by  steadily  stretching  the  sphincter 
with  his  two  thumljs.  This  aids  the  prolapse  of  the  piles,  and 
is  siiid  to  diminish  the  subsequent  pain.  The  piles  are  then 
separately  seized  with  ring- forceps  (Fig,  H*JH),  three  or  four 
pairs  of  which  should  be  at  hand.  Each  pile  is  then  ligatur»l 
around  its  base  with  a  stout  silk  ligature,  which  should  be  tied 
as  tightly  as  possible,  so  that  the  pile  may  at  once  be  efTactnilljr 
strangled.  Before  applying  the  ligatui'e  the  base  of  the 
pile  should  be  snipped  through  with  curved  scissors  where  the  mm^oua 
membrane  joins  the  skin,  thus  leaving  a  deep  groove  for  the  reception  of  ilie 
ligature,  which  then  oonatricts  only  the  substance  and  mucous  surface  of  the 
hfiBmorrhoid. 

When  all  the  tumours  requiring  ligature  have  Lteen  tied^  tht*  superficial  piift 
of  each  Btranf,'ulated  pile  may  he  cut  off  with  scissors,  and  the  stump  carefuHv 
touched  with  chloride  of  zinc  lotion  tgn  Ut  to  5j),  care  being  taken  to  avaid 
the  surrounding  nuieous  membrane.  Iodoform  in  crystal  may  then  U*  wM 
rubbed  into  the  raw  surface.  The  ends  of  the  ligatures  must  next  be  cut  off 
close,  and  the  stmngulated  mass  pushed  back  into  the  boweh  If  there  be  any 
external  piles,  these  mnt?t  now  be  cut  off  ;  for,  unless  this  be  done,  they  become 
irritated  and  ewollen,  and  eonstitnte  a  source  of  much  distresa,  A  morphia 
suppcksitory  is  administered  and  the  patient  must  now  return  to  IhhI,  and 
should  keep  the  recumbent  posture  until  the  ligatui'es  separate,  which  usualJr 
liappens  from  the  sixth  to  the  eighth  day,  when  an  ulceraieil  surface  will  be 
left,  which,  however,  speedily  contracts  and  closes.  In  some  (*ases  this  prooei 
may  be  facilitaLcd  by  the  application  of  the  nitrate  of  silver  through  8  speoiK 
lum  ani.  On  the  sixth  or  seventh  day  after  the  operation  the  bowela  may  bo 
opened  with  a  dose  of  castor-oil  ;  until  then  they  should  lie  kept  from  artto^ 
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by  proper  diet  and  small  doses  of  opium.  The  pain  which  necessarily  attends 
the  passage  of  the  first  motion  may  be  lessened  by  the  use  of  a  cocaine 
suppository  and  a  small  oil  enema. 

In  the  afieT'treatment  of  the  case,  care  must  be  taken  to  prevent  the  recur- 
rence of  those  causes  that  gave  rise  to  the  affection  in  the  first  instance.  After 
piles  have  been  tied,  more  particularly  if  they  be  seated  towards  the  anterior 
part  of  the  rectum,  great  irritation  is  frequently  set  up  about  the  neck  of 
the  bladder,  so  that  the  patient  experiences  difficulty  in  passing  his  urine,  and 
sometimes  suffers  from  complete  retention  ;  a  full  dose  of  hyoscyamus  and 
nitrous  ether  will  sometimes  relieve  this,  but  if  it  fails,  a  catheter  must  be 
passed.  In  some  cases,  where  the  external  piles  are  very  large  and  vascular, 
and  the  patient  debilitated,  the  ordinary  rule  of  cutting  them  off  may  advan- 
tageously be  deviated  from,  and  a  combination  of  the  treatment  by  excision 
and  ligature  adopted.  In  such  cases  an  incision  may  be  made  through  the 
integuments  merely,  and  then  the  piles  tied  in  the  course  of  the  groove  thus 
formed.  By  these  means  the  pain  and  constitutional  disturbance  consequent 
on  the  inclusion  of  a  portion  of  the  integument  in  the  ligature  are  avoided,  at 
the  same  time  that  the  risk  of  haemorrhage  is  not  incurred. 

The  treatment  of  piles  by  ligature  is  not  altogether  free  from  danger  in 


Fig.  821*.-«mlth»Cliiiui). 

persons  of  broken  constitution.  I  have  more  than  once  known  death  from 
pyaemia  result  in  these  cases.  The  application  of  chloride  of  zinc  and  iodoform 
as  above  described  is  all  we  can  do  to  lessen  this  danger. 

Cantery. — Piles  may  be  removed  with  but  little  fear  of  haemorrhage  by 
the  method  introduced  by  H.  Smith.  The  preparation  of  the  patient  and  the 
preliminary  dilatation  of  the  sphincter  are  conducted  in  the  same  way  as  in 
the  operation  with  the  ligature.  The  pile  is  drawn  down  with  spring-forcepft 
and  seized  in  a  clamp  (Fig.  H'l\))^  which  is  tightened  by  means  of  a  screw  in 
the  handles.  The  ])rojecting  part  of  the  pile  is  burnt  off  with  the  blunt 
point  of  Paquelin's  cautery  at  a  dull-red  heat.  The  clamp  is  then  very 
slowly  relaxed,  and  should  any  bleeding  occur  as  it  becomes  loose,  it  is  again 
tightened,  and  the  cautery  applied  once  more.  The  charred  tissue  held  by  the 
clamp  may  be  touched  with  chloride  of  zinc  (gr.  40  to  3j),  and  dusted  with 
iodoform.  The  operation  is  usually  followed  by  less  pain  than  the  ligature, 
and  gives  equally  satisfactory  results.  The  use  of  the  cautery  is  especially 
applicable  to  those  cases  in  which  the  piles  are  granular  and  but  little  pedun- 
culated, and  perhaps  associated  with  a  considerable  tendency  to  prolapse 
of  the  mucous  membrane. 

Excision  of  affected  Mnconfl  Membrane. — In  1870  Whitehead  of 
Manchester  revived  the  abandoned  operation  of  excisicm  with  so  many  modi- 
fications as  to  make  it  altogether  a  new  proceeding.  He  contends  that 
internal  piles  are  never  to  be  regarded  as  distinct  localiseil  tumours,  amenable 
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to  individual  treatmeut,  but  ure  component  parts  of  a  diseased  condition  ol 
the  entire  plexus  of  veins  of  the  lower  eiid  of  the  rectum,  and  thai  to  effect  u 
permanent  cam  the  whole  of  the  affected  mucous  membrane  with  the  diseaeed 
veins  should  h^  removed.  He  was  led  to  this  conclusion  partly  by  observing 
the  frequency  of  relapses  after  operations  by  the  ligature  or  caustics.  He 
maintains  that  by  bis  method  of  operating,  the  objections  to  the  old  method 
of  excision  are  done  away  with,  m  all  bleedinir  vessels  are  secured  during  the 
operation,  and  no  raw  surface  rs  left  in  the  bowel  to  heal.  The  operation  is 
thus  performed  :  The  patient  is  placed  in  the  lithotomy  position,  and  the 
sphincter  is  then  thoroughly  paralysed  by  digital  stretching,  so  that  tli€ 
hiemorrhoids  may  prolapse  without  impediment.  By  the  oae  of  scissors  aad 
dissecting  forceps  the  mucous  membrane  is  divided  at  ita  junction  with  the 
skin  round  the  entire  circumference  of  the  brjwel,  every  irregularity  of  the 
skin  being  carefnlly  followed,  encroaching  rather  on  the  mucous  membrane 
than  on  the  skin.  By  a  process  of  rapid  dissection  with  a  blunt  insiroment, 
such  as  the  closed  scissors,  aided  by  successive  snips  where  neoeesary,  the 
mucous  membrane  and  attached  hemorrhoids  are  sepanited  from  the  sub* 
mucous  btni  on  which  they  rested  and  are  pulled  Ijodily  down,  the  haemorrhoids 
being  brought  txiiow  the  margin  of  the  skin.  During  this  part  of  the  opera- 
tion it  is  very  important  to  keep  close  to  the  mucous  membrane.  The  bleeding 
is  free  but  is  easily  controlled,  each  vessel  being  seized  in  forcipressuro  forceps 
and  twisted  as  it  is  cut.  The  raw  surface  may  then  be  carefully  cleaned  ftod 
dusted  lightly  with  iodoform.  The  next  step  in  the  operation  is  to  divide 
the  mucous  membrane  tmnsversely  above  the  piles.  This  must  be  done 
gradually,  commencing  below  and  doing  the  anterior  part  last,  and  afler  each 
cut  with  the  sciseors  the  divided  part  of  the  mucous  membrane  must  be 
attached  by  silk  stitches  to  the  corresponding  part  of  the  cut  edge  of  the 
skin  of  the  anus.  If  the  whole  circumference  of  the  gut  were  divided  at  once 
the  mucous  membrane  would  retract^  and  great  difficulty  might  be  fonnd  in 
bringing  it  down  again.  When  the  complete  ring  of  mucous  membrmne  has 
been  attached  to  the  skin  of  the  anus,  a  stippository  of  two  grains  of  extract  of 
belladonna  is  introduced,  the  area  of  the  wound  h  again  dusted  wi  '  '  '■  ►rm, 
and  a  piece  of  oiled  lint  applied  externally  with  a  bandage.    In  hiL  '>tio 

patients  Whitehead  keeps  a  bag  of  ice  in  close  proximity  with  the  nsctuna  for 
the  first  few  days.  He  opens  the  bowels  by  a  dose  of  castor*oil  on  the  fourth 
day,  and  allows  the  patient  to  sit  up  on  the  same  day.  Healing  alroost 
invariably  takes  place  by  first  intention,  and  is  complete  by  the  tenth  day,  the 
patient  returning  to  work  in  two  weeks.  Retention  of  urine  is  an  oooftsiootl 
complication,  as  in  all  other  operations  in  this  region.  Whitehead  hud  ia 
1887  performed  this  operation  in  300  cases  without  a  single  failure  or  a  atngh 
serious  complicsition  of  any  kind.  He  knew  of  no  case  of  retapse,  ^od 
of  strictureii  anus. 

Dangers   attending   Operations   for   Piles* — The    opemtton    for  iht 
removal  of  piles  may  be  atttnded  by  three  sources  of  danger.     Aftecf  4ix< 
and  even  the  application  of  the  ligature,  erysipelas  may  develop.     H 
objectionable  practice  of  transfixing  the  pile  by  the  needle  be  followed^  and 
be  tied  in  two  separate  piirts^  a  ha?ni  VI  vrin  may  thus  be  opentsd*  mm 

its  sides  held  apart  by  the  action  of  thi  •  .s.antl  thus  a  cendenoy  to 

pya:mio  infection  may  be  induced  :  an<l  lastly,  1  have  seen  a  kind  of  erjiipefti* 
tons  colitis  follow  the  operation,  Icjiding  to  profuse  mncc-purulcfit  dttdttM 
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and  high  fever.     I  have  also  in  one  case  seen  pelvic  cellalitis  set  up.     Bat  all 
these  various  secondary  affections  are  happily  of  rare  occurrence. 


PROULPBUS    BXCTI. 

1.  Partial  Prolapse*  or,  as  it  has  been  called,  *'  prolapsus  ani/*  consists 
in  a  protrusion  of  the  mucous  membrane  of  the  rectum  through  the  anal 
orifice  ;  the  submucous  tissue  being  also,  in  the  majority  of  instances,  much 
thickened  and  elongated.    It  occurs  almost  exclusively  in  adults. 

Causes. — In  weakly  persons  generally  there  is  a  natural  tendency  to  prolapse, 
as  the  result  of  au  increase  of  the  slight  protrusion  of  the  mucous  membrane 
which  usually  takes  place  during  defsecation,  especially  if  there  be  irritation 
of  the  intestinal  mucous  membrane,  as  in  dysentery,  chronic  diarrhoea,  &c.  So, 
again,  the  habitual  constipation,  often  occurring  in  persons  of  a  relaxed  habit 
of  body,  apparently  proceeding  from  want  of  power  in  the  rectum  to  expel  its 
contents,  and  requiring  constant  straining  at  stool,  predisposes  to  this  affection. 
It  is  especially  common  in  those 
who  labour  under  stricture,  stone, 
or  any  other  disease  about  the 
urinary  organs  that  requires  a 
considerable  effort  to  be  made  in 
expelling  the  contents  of  the 
bladder.  In  persons  whose  con- 
stitution has  been  relaxed  by  a 
long  residence  in  India,  this 
disease  also  frequently  occurs.  In 
other  cases,  and  indeed  most 
usually,  the  prolapse  is  associ- 
ated with  piles,  the  weight  and 
dragging    of    the   hemorrhoids 

drawing  down  the  mucous  membrane.  This  is  especially  apt  to  happen 
when  there  is  a  general  hsemorrhoidal  tendency  about  the  anus.  In  fact,  the 
causes  of  prolapse  may  be  summed  up  thus:  1.  Simple  relaxation  of  tissue, 
such  as  is  met  with  in  weakly  persons  ;  2.  Sympathetic  irritation,  as  in 
chronic  tenesmus,  stone  in  the  bladder,  &c. ;  3.  A  hsemorrhoidal  or  polypoid 
condition  of  the  mucous  membrane  of  the  rectum. 

Diagnosis. — Partial  prolapse  consists  in  the  protrusion  of  a  ring  of  mucous 
membrane  of  a  red  or  purplish  colour,  and  having  a  somewhat  turgid  look, 
rather  lobulated  in  shape,  and  varying  in  size  from  half  a  walnut  to  a  small 
orange  (Fig.  H8()).  The  mucous  membrane  forming  this  ring  will  be  found 
to  be  continuous  with  that  investing  the  sphincter,  and  this  constitutes  the 
mark  of  distinction  between  prolapse,  and  a  projecting  intussusception  or  a 
polypoid  growth.  In  prolapse  there  is,  when  the  protrusion  is  down,  a 
dragging  and  Hmarting  sensation,  often  attended  with  a  good  deal  of  spasm 
about  the  neck  of  the  bladder.  In  chronic  cases,  the  anal  aperture  is  per- 
manently rcliixed.  The  folds  of  skin  in  its  neighbourhood  are  relaxed  and 
elongated,  nidiating  from  it  as  from  a  centre  ;  they  are  commonly  bluish,  soft, 
somewhat  swollen,  and  pendulous,  and  often  the  seat  of  a  good  deal  of  irrita- 
tion. The  protrusion  at  first  occurs  only  after  defaecation,  and  then  readily 
goes  back  of  itself,  or  is  reduced  by  steady  pressure  upon  it ;  after  a  time, 


Fig.  83a -Partial  ProUpue  of  Rectum. 
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however,  it  will  ooaie  down  at  other  periods :  thiig  it  may  protrude  during  | 
riding,  walking,  or  even  6tttDtIiiig»  and  is  returned  with  much  difficulty* 

Strangulation  of  the  prolapse  may  occasionally  occur,  if  it  be  allowed  tu  j 
protrude  for  a  eouBiderablc  length  of  time  without  a  proper  attempt  bein^  | 
madt'  to  push  it  back.     It  then  becomes  swollen  and  livid,  with  great  pain 
and  tenesmus,  discharges  fetid  pus,  and  may  eventually  fall  into  a  jtloughy 
atate,  and  tliUH  separatinc^,  under«ro  a  spontaneous  cure. 

TrmimenL — The  treatment  of    prolapse   is  palliative  and  curat i%-c,     Tht?  | 
Pnlliatwe  Trmtnmit  oonsiste  in  the  first  place  in  redueintr  the  tumour  when 
pi'otruded.     This,  in  ordinary  circumstances,  the  patient  does  for  himaelf  : 
bat,  if  it  become  con*3:ested,  it  requires  the  help  of  the  Sor^eon  to  put  it  back.  I 
This  may  occtisionally  be  readily  done  by  makinpr  the  jjatient  lie  on  hi«  sid^ 
or  lean  over  the  back  of  a  chair  :  and  then  gi'easing  the  maps  with  some  uiL  j 
seizing  it  Hnth  a  soft  towel,  and  grradually  compros«ing  it,  working  it  back* 
It  may  be  kept  up  by  wearing  a  belt  with  a  pid  and  elastic  BUpp<»rt.     Olive- 
shaped  pewter  pessaries  are  occasionally  employt*d,  with  tljc  view  uf  [u^venting 
the  protrusion  ;  but  I  have  never  seen  them  do  any  good,  the  sphincter  being 
usually  too  relaxed  to  keep  them  up,  and  their  pressure  appearing  to  eicitoi 
irritation.    The  regulation  of  the  bowels  is  as  important  in  prolapse  as  in  I 
piles*     It  is  usually  best  done  by  the  administration  of  those  laxatives  thatl 
have  been  it*commended  for  the  latter  disease.     It  is  a  go<»d  plan  to  get  the  , 
patient  to  have  his  daily  motion  at  bed-time  instead  of  at  the  oaual  hour  ml 
the  moruing. 

Curative  Tnafmmt, — ^The  relaxation  of  the  mucous  membrane  of  the  reetuin  | 
that  essentialfy  constitutes  partial  prolapse  may  often  be  obviated  by  astrin- 
gent injections  or  su|»fHJsi Lories,  The  best  injection  is  that  of  the  sulphate  af  j 
iron,  in  the  strength  of  from  one  to  three  grains  in  an  onnct*  of  watt^r,  thwwu 
up  in  small  quantities  sutiicient  for  the  bowel  to  i^tain.  At  the  mmv  time  j 
the  action  of  the  bowels  must  be  regulated  by  means  of  an  electuary  taken  in  | 
the  morning  or  at  night. 

In  thc»se  causes  in  which  the  prolapse  is  biemorrhotdal  or  polypoid,  the  pro- 
trusion being  dragged  down  by  the  weight  and  stmin  of  the  pile  or  [x»lyjnw, 
the  siiuie  treatment  must  be  adopted  aa  has  been  recommende<l  for  the  lattrr 
disease ;  and  usually,  after  the  ligature  and  removal  of  the  pile  or  polrpu*, 
tbe  prolapse  will  be  cured.  In  slight  cases  of  prolajii^e,  in  which  the  diieiiii 
appears  rather  tu  be  owing  to  the  relaxation  of  the  sphincter  and  of  Ait 
tissues  external  to  it,  the  mtico-cutaneous  integument  hanging  in  htom  fllUi 
around  the  anus,  considerable  benefit  will  commanty  result  from  snipping  oA 
these  pendulous  Daps  of  skin  with  curved-edged  scissors  in  a  dirtx^tiuo  rndialsng 
from  the  anus  ;  the  cut  surface  that  is  left  cicatrises,  and  by  ita  ooofiadion 
braces  up  the  part,  and  thus  prevents  its  farther  protrusion. 

When  the  prolupse  is  c^onsiderable,  and  the  ordinary  palliative  it^mmmA 
after  a  pnji>er  trial  fails  in  effocting  a  cure,  it  will  be  neeessary  to  remove  fin 
protruded  mucous  membrane  by  operation.  This  may  be  done  by  the  applici- 
tion  of  the  ligature,  or  by  the  clamp  and  cautery.  Whitehead's  upemiion  ia 
well  suited  to  these  tuses, 

Should  the  prohijise  become  strangulated,  it  wnuld  Ije  neoeas*:)  ^   in 

reduce  it  through  the  sphincter  by  taxis  ;  if  this  cannot  be  acc«irtJi  ,  tvtt 

incisions  may  be  made  into  it ;  if  it  be  not  rednoed,  tt  will  slough  away,  am! 
thus  undergo  pennanent  cure. 
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2.  Complete  Prolapse  or  Procidentia  of  the  Bectnm  differs  from  the 
partial  form  in  that  all  the  coats  of  the  bowel  protrude  from  the  anns,  and 
not  merely  the  macous  membrane.  It  is  the  condition  which  is  almost 
invariably  met  with  in  children,  and  is  comparatively  rare  and  seldom  exten- 
sive in  adults. 

The  prolapse  presents  a  smooth  red  surface,  and  projects  usually  for  some 
distance  from  the  anus.  As  much  as  six  or  seven  inches  have  been  known  to 
be  extruded.  It  has  before  been  pointed  out  that  intussusception  commencing 
at  the  ileo-caecal  valve  may  reach  the  anus  and  actually  project  from  it.  In 
this  condition  the  valve  itself  forms  the  apex  of  the  protrusion.  If  the 
intussusception  occur  in  the  rectum  it  may  still  more  readily  project  from  the 
anus.  These  conditions  are  easily  distinguished  from  prolapse  of  the  rectum, 
for  in  the  latter  condition  the  mucous  membrane  covering  the  protruded  gut 
is  continuous  with  the  skin  at  the  margin  of  the  anus,  while  in  an  intussuscep- 
tion the  finger  can  be  passed  into  the  bowel  by  the  side  of  the  projecting  mass. 
Complete  prolapse  of  the  rectum  is  seldom  much  swollen,  and  very  rarely 
becomes  strangulated. 

The  causes  of  complete  prolapse  of  the  rectum  in  children  are  numerous. 
It  is  common  in  connexion  with  dysenteric  diarrhoea,  especially  in  weakly 
children.  The  irritation  of  worms  is  one  of  the  most  frequent  causes. 
Polypus  of  the  rectum  is  an  occasional  cause,  and  is  easily  recognized  by  the 
protrusion  of  the  tumour  with  the  bowel.  Stone  in  the  bladder  is  most  fre- 
quently accompanied  in  children  by  some  protrusion  of  the  bowel  during  the 
straining  to  pass  water.  On  the  other  hand,  an  extensive  prolapse  may  cause 
irritation  of  the  bladder  in  a  male  child,  and  thus  simulate  stone. 

In  adults  complete  prolapse  may  occur  as  a  persistence  of  the  condition 
occurring  in  childhood,  but  more  often  it  begins  late  in  life,  probably  as  the 
result  of  a  general  loss  of  tone  in  the  part. 

Treatment. — The  large  majority  of  cases  of  complete  prolapse  in  children 
are  cured  if  the  cause  be  removed.  Worms,  diarrhoea,  polypus  of  the  rectum, 
phimosis,  and  stone  in  the  bladder,  if  present,  should  receive  appropriate 
treatment.  The  prolapsed  bowel  should  in  all  cases  be  well  bathed  with  cold 
water,  and  then  reduced  by  gentle  pressure  with  some  oiled  rag.  A  pad 
supported  by  a  ~f '^^^^^^^R^  ^'i^^  often  aid  in  preventing  the  descent  of  the 
bowel ;  or  the  hultocks  may  be  drawn  together  with  a  broad  strip  of  strapping. 
In  obstinate  cases  the  child  should  be  kept  in  the  recumbent  position,  and  the 
lK)wels  allowed  to  act  whilst  it  lies  on  the  side.  In  many  cases  a  course  of 
tonics,  especially  iron  and  cod-liver  oil,  is  beneficial. 

Very  rarely  the  administration  of  an  anaesthetic  is  required  before  the 
prolapse  can  l)e  reduced.  Still  more  rarely  strangulation  and  sloughing  occur, 
in  which  cuse  small  doses  of  opium  must  be  administered  to  relieve  pain  and 
arrest  any  action  of  the  bowels,  whilst  the  prolapse  is  protected  and  kept  clean. 

It  is  only  in  exceptional  cases  that  any  operative  treatment  is  called  for,  and 
in  adopting  such  measures  it  is  very  necessary  that  the  Surgeon  bear  in  mind 
the  possibility  of  the  peritoneum  having  descended,  and  even  of  small  intestine 
being  present  in  the  i)0uch  of  peritoneum  in  front  of  the  bowel. 

Superficial  (rjiuterization  has  been  employed  with  success,  the  blunt  point 
of  Paquclin's  cautery  l)eing  drawn  in  several  longitudinal  lines  across  the 
mucous  membrane.  Another  method  consists  in  excising  small  wedge-shaped 
strips  from  the  anal  margin,  each  strip  including  part  of  the  mucous  membrane. 
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As  extreme  measures  which  are  only  justifiable  in  very  exceptional  cases, 
especially  in  adalts,  may  be  mentioned  excision  of  the  prolapse,  and  fixation  of 
the  prolapsed  bowel  by  abdominal  section.  If  excision  be  practised  it  must 
be  remembei'ed  that  the  peritoneum  will  probably  be  opened,  and  that  small 
intestine  may  have  prolapsed  into  the  peritoneal  pouch.  The  operation 
consists  in  dividing  the  outer  and  inner  tubes  of  the  prolapse  in  small  segments 
at  a  time,  and  bringing  together  the  serous  coat,  and  the  muscular  and  mucous 
coats  with  two  separate  rows  of  sutures.  Fixation  of  the  rectum  by  abdominal 
section  has  been  successfully  carried  out  by  Caddy,  of  Calcutta,  in  a  man  aged 
thirty-two.  An  incision  was  made  very  similar  to  that  used  in  inguinal 
colotomy,  and  the  rectum  being  drawn  up  to  the  full  extent,  it  was 
attached  to  the  muscles  and  peritoneum  of  the  abdominal  wall  by  means  of  two 
silk  sutures  passing  through  the  meso-rectum. 

Frotmsion  of  an  Ovarian  Cyst  from  the  Anus  occurred  in  a  unique 
case  recorded  by  Stocks  of  Salford.  The  cyst,  which  was  the  size  of  a  coooa- 
nut,  was  removed  by  incision  through  the  coats  of  the  bowel,  which  were 
forced  out  before  the  tumour ;  and  after  the  wound  had  healed,  the  gut  was 
returned. 
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CHAPTER    LXV. 


SECONDARY  DISEASES  OF  THE  URINARY  ORGANS  ARISING 
FROM  SURGICAL  CAUSES.  PYEMIA  AND  SEPTICEMIA 
IN  URINARY   DISEASES. 

The  great  majority  of  cases  of  stone  in  the  bladder,  stricture  of  the  urethra, 
cystitis  secondary  to  paralysis,  retention  from  enlarged  prostate,  tumours  of 
the  bladder,  and,  in  short,  of  every  disease  tending  to  hinder  the  escape  of 
urine  from  the  bladder,  or  to  induce  chronic  inflammation  of  that  organ, 
terminate,  if  not  relieved,  by  giving  rise  to  fatal  disease  of  the  kidneys.  This 
fact  alone  is  sufficient  to  make  the  study  of  the  secondary  affections  of  the 
kidney  of  the  greatest  importance  to  the  Surgeon  ;  and  Ihe  obscurity  which 
surrounds  their  diagnosis,  and  the  general  futility  of  treatment  intended  for 
their  relief,  render  the  subject  worthy  of  the  fullest  investigation. 

Morbid  Conditions  of  the  Bladder. — If  we  examine  a  case  in  which 
death  has  occurred  from  one  of  the  above-named  diseases,  we  find  that  the 
mucous  membrane  of  the  bladder  shows  signs  of  both  recent  and  old  inflam- 
mation. The  recent  inflammation  is  indicated  by  the  swollen  and  softened 
condition  of  the  mucous  membrane,  the  intense  purple  colour  of  the  summits 
of  the  ruga,  and  possibly  by  patches  of  ulceration,  the  ulcers  often  being 
covered  by  a  thick  slough  closely  resembling  a  diphtheritic  membrane.  The 
old  inflammation  is  indicated  by  patches  of  dark  slate-grey  pigmentation  in 
the  mucous  membrane,  which  have  resulted  from  repeated  attacks  of  intense 
congestion,  in  whi(^h  red  blood-corpuscles  have  become  extravasated,  and,  after 
breaking  up  and  becoming  absorbed,  have  left  their  pigment  behind  them. 
The  muscular  wall  of  the  bladder  is  found  to  be  ht/perfraphied,  or  not, 
according  to  circumstances.  If,  in  order  to  expel  the  urine,  it  have  been 
called  upon  to  make  a  greatly  increased  pressure  on  its  contents,  the  hyper- 
trophy will  be  very  marked.  If  the  obstruction  to  the  flow  of  urine  have  been 
of  a  valvular  nature,  as  is  often  the  case  in  enlarged  prostate,  then  dilatation 
of  the  bladder  wiil  greatly  exceed  the  hypertrophy  of  the  muscular  walls.  It 
may,  therefore,  always  be  supposed,  when  great  hypertrophy  with  contraction 
of  the  bladder  is  found,  that  increased  difficulty  existed  in  expelling  the  urine, 
but  that  the  increased  power  of  the  bladder  proved  equal  to  the  occasion. 
AVhen  dilatiitiou  is  found  com))ined  with  hypertrophy,  we  must  conclude  that 
increased  power  wa«  re<iuire<l  to  expel  the  urine,  but  that  the  increase  of 
muscular  tissue  was  not  quite  sufficient,  and  that  the  bladder  suffered  fre- 
quently from  over-distension.    When  dilatation  alone  is  found  with  scarcely 
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any  hypertrophy,  we  know  t-itber  that  the  bhidder  has  been  paralysed  or 
atcmic,  or  that  the  obstruction  to  the  exit  of  urine  was  valvular  in  naturts  so 
that  increased  fon*e  applied  Ui  the  contents  of  the  bladder  could  only  shut  the 
valve  more  closely  ;  and  over-distension >  with  such  an  amount  of  stretching 
of  the  neck  as  to  render  tlie  valve  incompetent,  was  the  ctnly  means  by  which 
urine  could  be  pas^^ed  without  artificial  aid.  This  last  condition  is  pecuhtir 
to  prostatic  disease,  and  some  rasej^  of  tumoar  of  the  bUiddt-r.  In  all  casea  of 
great  hypertrophy,  the  bundles  of  muacolar  tibrea  form  ridges  on  the  snHBce, 
giving  rise  to  the  condition  kno\s'n  as  fasciculafian.  In  many  cases  in  which 
|2;reat  pressure  has  frequently  existed  In  the  bladder,  either  from  the  foivibic 
contraction  of  its  hypertrophied  walls  on  the  containetl  urine,  or  from  simple 
nver^difiieiision  from  retention  arising  from  a  valvular  obstruction  in  the 
prostate,  the  mucous  merubrane  is  pushed  between  the  bundles  of  mascniar 
tibi*es,  so  forminj^  pouches  called  aw/:*/^»\  Thci^e  sa*^culi  occur  moat  fre- 
([uently  in  the  posterior  part  of  the  bladder,  and,  in  most  cases,  their  walla 
are  composed  merely  of  mucous  membrjine  and  peritoueum.  Sometime*, 
fiowever,  a  layer  of  muscular  fibres  is  also  found  in  them.  These  Hac<Tali 
form  pouches  in  which  putrid  urine  accumulates  and  frequently  ^ves  rise  to 
inflammation  of  the  mucous  mcmbraue,  sometimes  ending  in  ulceration,  and 
possibly  perforation  of  the  bladder.  Much  more  often  it  gives  rise  to  attacks 
of  local  peritonitis,  and  portions  of  intestine  may  thus  become  adliereut  lo 
the  bladder. 

The  rau.sf'S  which  give  rise  to  an  increaaeil  demand  for  force  in  expnlston  of  ' 
the  urine,  and  consequently  to  hypertrophy  of  the  bladder,  are  various.  Tbv 
most  commou  is  perhaps  obstruiHion  in  the  urethm  from  stricture*  In  ^me 
cases  it  may  arise*  frtini  an  irreiridar  enlargement  of  the  prostate  in  which  tht- 
obstruction  is  not  valvuhir  in  character.  Villous  growths  and  other  tujuours 
of  the  bluddcr  may  call  for  increaiied  force,  irom  partially  obstructing  tlw* 
orifice  of  the  urethra.  ( 'hronic  cystitis,  from  the  alteration  it  prodacea  id  ibe 
character  of  the  urine»  always  causes  more  or  less  hypertrophy.  SU>nc  in  the 
idadder  causes  obstruction  to  the  How  of  urine,  partly  mechanically,  and  partly 
by  the  chronic  cystitis  to  which  it  usually  gives  rise.  The  thick  ropy  mncui 
<if  chronic  cystitis  undoubtedly  offers  very  considerable  obstruction  Uj  tht?  tloir 
of  urine.  AH  these  causes,  therefore,  may  give  rise  to  more  or  less  hypCT* 
trophy.  There  is  no  evidence  that  mere  frequency  of  action  plays  any 
imp<*rtaut  part,  in  the  production  »>f  hypertrophy.  In  the  few  recorded  casiw 
in  which  there  was  great  frequency  of  micturition  w^ith  healthy  urine  in  okxa 
of  calculous  or  tuix^rcnlous  pyelitis,  no  mention  is  made  of  any  murkctl 
hypertrophy. 

There  is  every  reason  to  lielieve  tliat  hypertrojihy  of  the  bladiler  pUjTi  • 
very  important  part  in  the  production  of  kidney  disea.se.  In  no  cafle,  an  thi. 
reault  of  obstnirtion  to  the  exit  of  urine  from  the  bladder,  do  we  find 
valves  of  the  urettTS  incompetent.  In  the  simpi*^  dilatation  firom  vali 
*ibfltruction  in  the  prostate,  they  are  closed  more  tirmly  tl»an  natuml.  Xol 
regurL^ntatiiin  takes  place,  but  (jf  coarse  the  pressure  in  the  uret^^m  luxd  kidoeyi ' 
will  be  increased,  wtnle  the  bladder  is  over-distended.  In  hypertrophy  of  the 
walls,  wc  6nd  also  a  certain  amount  of  obstruction  to  the  entranea  of  uritir 
tnti>  the  bladder,  as  the  urr^ter  has  to  pass  obliquely  thmugh  the  Uiickened 
wall,  and  is  doubtless  often  pressed  on  by  thickened  bands  of  fibres.  Thr 
^u<41itu/  of  the  mucous  membrane  at  the  orifice  of  the  ureter  in  mn  inflamed 
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der  probably  adds  to  this  obBtructioii,     Here  then,  although  there  may  be 

no  ovcr-disteusinn  of  the  bladder,  there  is  increaned  pressure  in  the  ureters  and 
kidneys,  the  force  of  secretion  remaining  unalt^^red  while  obstruction  to  the 
onward  flow  is  offeretl  by  the  narrowed  orifices  of  the  ureters.  The  degree  of 
obstrdctiou  offered  by  a  hypertrophied  bladder  varies  much,  as  it  is  not  un- 
common iu  find  considerable  thickening  of  the  wall  of  the  bliiddcr  without 
any  marked  «if,ni8  of  pressure  in  the  ureters  or  kidneys.  In  cases  of  villous 
tumour  of  the  bladder,  one  ureter  and  kidney  only  may  be  found  to  be  affected, 
and  it  will  then  be  seen  that  the  growth  implicates  the  orifice  of  that  ureter. 
In  others,  both  sides  may  be  equally  affected,  and  both  orifices  healthy,  but  it 
will  then  be  found  that  the  growth  has  obstructed  the  neck  of  the  bladder, 
and  that  the  signs  of  pi^^ssure  in  tlie  ureters  and  kidneys  are  due  to  hyper- 
trophy or  over*distermion  of  the  blad'kr. 

DiB^ased  Conditions  of  the  Ureters  and  Pelvis  of  the  Kidney. — 
In  such  ciises  Jis  we  hive  been  cousidering,  three  chief  forms  are  mot  with  : 
1.  The  results  of  simple  over-distensiion  without  acute  inflammation  ;  2,  Acute 
inflammation  without  signs  of  over-distension  ;  iS.  A  combination  of  the  two. 
Simple  chronic  over-distension  leads  to  dilatation  of  the  ureter  and  jielvis  of 
the  kidney,  with  some  thickening  of  their  walls.  The  tbickoning  is  in  part 
due  to  hypertrophy  of  the  muscular  coat  of  the  ureter,  and  in  part  to  fibroid 
overgrtiwth  of  the  submucous  tissue.  The  mucous  membrane  is  of  an  opaijue 
white  f^ofour,  and  free  from  pigmentation  or  ulceration.  At  the  same  time 
that  the  ureter  bec**me3  dilated,  it  is  often  increased  somewhat  in  length,  and 
is  more  or  leas  tortuous,  and  not  unfrequently  irregular  pouch  like  dilatations 
occur.  The  dilatation  is  sometimes  so  great  that  the  nreter  resembles  a  piece 
of  small  intestine.  In  inflammation  of  the  ureter  and  of  the  pelvis  of  the 
kidney,  we  find  the  mucous  membrane  swollen  and  softened,  of  an  intense  red 
colour,  an<l  frccjuently  showing  slate-grey  patches,  resulting  from  previous 
attacks,  as  in  the  bladder.  Ulceration  is  not  uncommon,  and  often  the  ulcers 
are  coated  with  a  U*nac1ous  slough  like  a  diphtlieritic  membrane.  The  urine 
contained  in  such  a  ureter  and  pelvis  is  ollcn  ammoniacal  and  abominably 
fetid,  and  mixed  with  mu<'h  pus  and  mucus.  This  is  a  consc(iuenf.!e  of  exteu- 
Bion  of  decomfmsition  from  the  urine  in  the  bladder  to  that  in  the  ureter;  the 
Borerity  and  acuteness  of  the  inflammation  in  the  ureter  being  due  to  the 
irritation  of  this  foul  and  deconi[>osing  urine.  But  it  by  no  means  follows, 
because  the  urine  in  the  bla^hier  is  d<Tomposing,  that  the  same  condition 
extends  up  the  ureter.  In  the  great  majority  of  cases,  the  extension  of  dccom- 
|>osition  to  the  jtelvis  oi^cut*s  late  in  the  disease,  and  acts  as  the  final  cause  of 
dcAth,  by  exciting  anutcs  inflainnmtion  in  the  kidney.  This  extension  does 
not  take  piju^e  on  acttount  of  any  incom[H*t»cn(?e  of  tlie  valves  or  regurgitation 
of  urine,  as,  on  testing  the  vah*es  in  snrh  cjiscs  they  will  be  found  to  Ije  com- 
{letent.  It  probably  creeps  through  the  orifice  of  the  ureter,  by  means  of  the 
tcn»KUous  mui'us  s<*oreted  from  the  pelvis  and  ureter,  irritated  Ijy  over- 
distension. Thix  adhei'es  to  the  mucous  surface  and  forms  a  stagnant  layer 
in  which  deoompcisition  may  extend  upwards.  If  after  washing  out  a  bladder 
with  an  antiseptic  fluid,  the  first  urine  that  rnt^'ii  from  the  ureters  and  flows 
fnmj  the  catheter  he  ammoniacal,  the  condition  of  the  patient  is  always  serious, 
as  the  decomposition  has  spread  fVom  the  bladder  to  the  jjelvis  of  the  kidney, 
nhere  no  local  means  ean  reach  it. 

Kcnrbid  Conditions  of  the  Kidney.— T lie  conditions  found  in  the  kidney 
Vol.  n.  8  b 
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itself  vary  considemblv.  They  may  be  divided  as  foliowg:  1.  Changes  resalt- 
ing  from  prestsure  by  obstmetion  to  the  entrance  of  urine  into  the  bladder; 
2.  Aeut^  interstitial  iDflammation  ;  3.  Acute  interstitial  iuliaiumation  with 
scatteiiKl  abscesBes  ;  4.  The  results  of  former  acute  or  subacute  attacks  from 
which  the  patient  has  recovered. 

1.  The  BesiUts  of  Fressure. — A  cafic  ouce  ocenrred  at  University  Collegv 
Hospital,  which  aflorded  an  opportunity  of  exarainiufr  the  uncomplicated  effects 
of  pressnre  with  great  advantage.    Tlie  ureters  had  l>een  pressed  npon  by  two 
tin  urinous  sacculi,  which  projected  from  the  bladder  immediately  Ijebind  the 
trigone.     The  bladder  was  much  dilated  and  hypertrophied,  but  the  ejiusc  o; 
this  was  uncertain.    There  were  no  sij^na  of  old  or  recent  cystitis,  and  o<ij 
instrument  liad  been  passed  during  life.    In  this  case  both  ureters  were  greatly 
dilated,  and  tlie  pelvis  on  each  side  was  expanded  m  m  to  cuntain  many  oonoei 
of  fluid.      The  kidneys  were  somewhat  increased  in  size,  aud  before  Wing 
Opened  felt  like  great  tliick-wall^^  hags  of  tluid  giving  all  ovur  a  distinct  sense 
of  fluctuation.     On  heiug  cut  open*  each  presented  the  following  appearances* 
The  capsule  was  tough  aud  opaque,  and  scimrated  with  difficulty  from  tlie 
kidney  substance,  slightly  tearing  it  in  so  doing,  and  leaving  the  surface  Cfntrse 
and  irregular.     The  surface  was  uniformly  pale,  and  whitish  in  colour*     N 
trace  of  the  pyramids  was  to  be  seen.,  but  where  each  should  have  been  was 
deep  hollow  lined  with  a  smooth  membrane  c<mtinuous  with  that  lining 
pel V  is  of  the  kidney.     The  cortex  was  of  ahout  normal  thickueas*  but  in  some 
parts  thinner  than  natural ;  it  was  somewhat  tough  in  consistence,  liud  pn*-' 
sented  a  uniform  opaqut-  whitish  tint.     The  whole  kidney  was  thus  convertc<l 
into  a  great  sacculated  bag,  composed  on  one  side  of  the  dilated  tind  thickened 
pelvis,  nn<l  on  the  other  of  the  expanded  cortex.    There  were  no  signs  of  past 
or  present  acute  iu  flam  mat  ion.     On  microscopic  examination  of  a  secti 
the  cortex,  tlie  chief  change  noticeable  was  an  abundant  hmall  round 
i  n  fi  1 1  ra  t  io  n  o  f  t  he  i  n  t  u  r  1  u  h  u  1  ar  t i  ss ue  o  f  t  he  k  i  dii t*y .    E  v  ery  tii  I  m  I  e  was  sc] 
from  ixs  neighbours   by  mpidly  growing  youug   connective  ttssne*  crowi 
with  BxnM  round  cells,  and  this,  by  firessing  on  the  vessels,  had  given  rt^ 
the  pale  colour  ab<jve  noted.     The  new  growth  was  most  ubnudant  round  \hd 
Mal((ighian  bodies,  the  capsules  of  which  were  greatly  tbickeued  ;  so  much  iO| 
that  in  marjy  tiie  vessels  had  been  strangled  and  ublitenitetL     The  amoimt  of 
change  was  not  uniform,  the  new  growth  being  more  abundant  in  aome  parta, 
thnn  in  others.    The  tubules  themsiilves  showed  no  great  signs  of  c\mx, 
They  were  slightly  ilihited  in  some  parts,  and  the  epithelium  luokixi  i 
tiattcued  by  ]>re88nre,  but  in  other  rcMfjects  it  was  jierf»^rtly  healthy.    This 
shows  that  unconiplicated  tension  frum  partial  olistrnctton  «if  tlie  ureter 
v\h^  to  a  gradual  absoqition  of  tlie  jjyramids,  and  to  a  coudition  of  inlei 
inflauimatiun  of  the  kidney,  probably  varying  in  sieverity  with  the  degrre  aa^ 
acntcurss  of  the  obstruction.      In  more  extreme  cases  than  that  above 
scribed,  the  atrophy  of  the  cortex  becomes  much  mm'e  advanced,  till  nothiuj 
may  l)e  left  but  a  layer  of  kidney  substance  no  thicker  than  n  J 

is  iiiter^*8ting  to  note,  that  in  the  aise  above  descrilx'd  the  secrt      .         m 
was  abundant,  its  specific  gravity  was  J00*J,  tind  it  was  free  from  aJbutoen 
toasts.     It  is  also  evident  that,  if  such  a  kidney  as  this  wen?  evr        '       *u 
additional  fioua*e  of  irritation,  more  acute  inflammation  incompu  ^  life 

would  readily  ))t^  get  up. 

2.  Aoate  DifftLse  Interstitial  Inflammation. — In  i\m  ccnidlUun  lYie 
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kidney  is  soft  and  swollen.  The  capsule  is  opaqae,  and  small  vessels  are  seen 
ramifying  in  it.  It  separates  easily,  but  tears  the  kidney  substance  in  so  doing. 
The  surface  of  the  kidney  is  coarse  and  irregular.  The  colour  of  the  surface  is 
mottled,  the  greater  part  being  usually  of  a  pale  yellowish  tint  intermixed  with 
purple  patches.  Sometimes  the  mottling  is  very  fine,  almost  granular.  The 
venous  stars  always  seen  on  the  surface  of  the  kidney  are  injected,  and  show 
out  prominently.  On  section,  the  cortex  is  found  to  be  abnormally  soft,  and 
to  present  the  same  mottled  colour  as  the  surface.  Sometimes  the  part  of  the 
cortex  corresponding  to  one  pyramid  may  present  a  more  uniformly  pale 
appearance  than  that  belonging  to  another.  Small  yellowish  spots,  looking  like 
minute  collections  of  pus,  may  be  present,  which  are,  however,  on  section  found 
to  be  solid,  though  very  soft.  The  pyramids  are  usually  intensely  injected,  and 
contrast  strongly  with  the  paler  cortex.  Pale  streaks  can  often  be  seen  running 
parallel  to  the  straight  tubules.  These  are  most  frequent  in  those  cases  in 
which  the  pelvis  is  filled  with  putrid  urine.  The  pelvis  is  found  in  some  cases 
free  from  any  signs  of  acute  inflammation,  though  more  fre<iuently  it  is  much 
affected  and  filled  with  foul  urine  and  mucus.  The  appearances  here  described 
are  often  conjoined  with  the  signs  of  pressure  mentioned  above,  varying  from 
mere  flattening  to  complete  destruction  of  the  pyramids.  The  microscope 
shows  that  this  condition  is  a  mere  exaggeration  of  that  found  as  the  result 
of  simple  pressure.  The  change  is  chiefly  and  primarily  interstitial,  but  the 
small-cell  growth  is  so  abundant  as  in  many  parts  to  press  upon  and  even 
destroy  the  tubules,  areas  being  found  in  which  nothing  but  crowds  of  small 
round  cells  can  be  seen.  These,  when  large,  form  the  small  yellowish  spots 
visible  t  >  the  naked  eve.  It  requires  only  an  increased  intensity  of  the  inflam- 
mation \  nd  a  softening  of  these  spots  to  convert  them  into  minute  abscesses. 
As  in  the  form  of  interstitial  nephritis  first  mentioned,  the  cell-infiltration  is 
raogt  marked  round  the  Malpighian  bodies.  The  change  is  rarely  uniform 
throughout  the  kidney.  It  varies  in  degree  usually  in  every  field  of  the 
microscope,  and  parts  may  be  found  apparently  almost  healthy.  The  epithe- 
lium throughout  the  kidney  is  usually  swollen  and  granular,  and  readily 
washes  out  in  prejniring  the  specimen,  but  it  does  not  choke  the  tubules  as  in 
acute  catarrhal  nephritis.  In  very  acute  cases,  small  round  cells,  similar  to 
those  outside  the  tubules,  are  seen  in  the  lumen  of  the  tube  surrounded  by 
epithelium.  These  have  probably  found  their  way  in  from  the  outside,  and,  if 
washed  on  by  the  secretion  from  above,  would  appear  as  pus-cells  in  the  urine. 
The  vessels  are  often  seen  to  be  gorged  with  blood,  and  occasionally  minute 
haemorrhages  are  present.  It  is  not  always  easy  to  distinguish  this  form  of 
disease  by  the  unaided  eye,  as,  from  the  pallor  caused  by  the  pressure  on  the 
vessels  from  the  srojill-cell  infiltration,  it  closely  resembles  the  fatty  kidney  or 
some  cases  of  catiirrhal  nephritis.  The  microscope  alone  can  decide  the 
question  with  certainty.  ?]ven  in  such  a  kidney  the  secretion  of  urine  may 
be  moderately  abundant.  In  a  case  at  University  College  Hospital,  the  patient 
excreted  over  :5U0  gi-ains  of  urea  on  the  last  day  of  his  life. 

:>.  Acnte  Interstitial  ITephritis  with  Scattered  Abscesses. — [Suppu- 
ration of  the  kidney — suppunitive  nephritis  :  when  accompanied  by  pyelitis — 
pyelo-nephritis  (Rayer).]  This  is  usually  found  in  conjunction  with  that 
form  of  acute  pyelitis  in  which  the  pelvis  of  the  kidney  is  filled  with  putrid 
urine,  pus,  and  mucus,  but  is  by  no  means  constantly  so.  In  one  case  which 
was  observed  at  University  College  Hospital,  both  kidneys  were  equally  riddled 
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with  iibscesses,  but  in  odb  the  pelvis  was  acutely  in  flamed  and  filled  with  fool 
urine,  while  in  the  other  it  was  free  from  disease,  and  the  urino  it  contained  was 
acid,  and  without  unpleasjitit  smell.  The  kidney  is  ^jt-nerally  swollen  and  en- 
larged. The  fat  sarrounding'  it  is  usually  abnormally  adherent  to  the  capaale.  ; 
The  cupsnle  is  thick  and  opujue,  and  marked  by  raniitorm  vessels,  showing 
clearlj  on  the  surface.  It  separates  easily*  but  in  so  doin^  k^ars  the  kidney 
Bttbetance,  The  surface  of  the  kidney  presents  a  more  or  less  mottled  appear- 
ance. The  chief  tint  is  tlie  same  as  in  the  diffuse  form  just  described^  and  is« 
in  fact,  due  to  the  existence  of  the  same  condition  ;  but  scattered  here  and 
there,  usually  in  groups,  are  bright  yellow  spots,  surrounded  by  a  dark  red 
areola,  and  varying  in  size  from  a  pin's  head  to  a  split  pea  (Fig.  8*511).  On 
cutting  into  these  yellow  spots,  each  is  found  to  contain  a  drop  of  pus,  Tbe«e 
minute  abeceases  are  usual iy  grouped  in  areas  corresrxmding  to  that  part  of 
the  cortex  which  l>e!ont(8  to  a  single  pyramid.  If  now  a  set^tion  be  made  of 
the  kidney,  the  poiuts  of  suppuration  will  not  be  found  to  be  limite<l  to  the 
surface.     Often  they  are  continued  down  towards  a  pyramirl,  and  are  con* 


Fig.  83l.-^Aitttt«  rriti^TTttmHl  N«phHtiii :  Scattered  AbscMxea.    MAneiii  of  \hiK««»  tu  lh»  itcM, 

Uftlpti^hUit  bfMly  ill  Wn*  iniditle.    CotnpttmiiveJy  tteaithy  ti)bule»  with  inUTttibtiljur 

cen-irtflltrution,  to  tiie  )«fl. 


nected  with  a  yellow  streak  running  parallel  to  the  straight  tnbulea  ag  ftir  ai 
the  pupilla,  or,  if  that  have  been  partly  destroyed  by  pressure^  us  far  aa  Iba 
point  at  which  the  tubules  open    into  the  pelvis.    This  condition   ia  ool 
invariable,  aa  sometimes  the  abscesses  are  jyerft'ctly  isolated,  and  show  no  coa-| 
nexion  whatever  with  the  pyramidal  portion  of  the  kidney,     Occaaiouully  ooel 
or  more  of  the  abscesses  njay  humi  beneath  the  capsule,  separating  it  from  thf  j 
kidney,  and,  giving  nse  to  further  suppuration,  may  iti elude  the  whole  or)^ 
in  a  large  collection  of  pus.     This  form  of  kidney,  which  is  jierlmpa  that  mini  i 
fre^jnently  met  with  in  the  posi-mortem  room,  is  ufteu  conjoined  wiili  tWJ 
signs  of  pressure,  absorption  of  the  pyramids,  and  dilatation  f»f  the  peUia.] 
The  micro8coi>e  shows  that  in  this  form  the  appetminces  ar©  eaaentialtj  thr  I 
same  as  in  the  last  i  the  chief  change  being  the  accumulation  of  rrowds  t^ ' 
small  round  cells  in  tlje  interttdjular  substance,  the  degn^  of  oelbinBltraiioxi 
varying  in  almost  every  field  of  the  microscope.     At  the  jwint  at  which  la 
abscess  is  forming,  or  at  the  margin  of  one  already  formed,  the  crowds  of  Jiuiali 
round  cells  are  seen  to  press  upon  the  tubules,  separating  them  widrly,  aad 
Equoezing  their  walls  together  (Fig.  Will).     Then  the  wall  b«"  'isttmrl ; 

next  only  a  few  epithelium-cells  ciiu  be  recognised  in  the  crt"^  .•-ocytei; 

lMt\)%  nothing  but  leucocytes  c^an  Im  seen,  and  a  little  neai^r  the  conUv  tJia 
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intercellular  gnlistunce  becomes  fluid,  the  cells  float  frce«  and  pm  is  tliui% 
formed*  The  red  nrcolft  is  not  found  to  b<?  d«o  to  extrn\^tt8iitiori,  althout(h 
hemorrhages  may  oxiat  scattered  through  audi  a  kidney.  The  yellow  streiiks 
in  the  pyramids  are  found  to  he  due  to  a  similar  condition  of  intertubnlar 
cell-Ill  filtration.  Sumetiniea  clots  may  be  seen  in  the  vessjils  of  the  pyramids. 
These  are  probably  Bccondary  to  the  inflammation  of  tbe  parts  surroundinjs: 
the  veasL'Is.  As  in  the  fonner  varietyj  email  round  cells  may  be  found  in  the 
tubules  us  well  as  uutsido  thorn.  The  epithelium  ia  naually  much  swollen,  and 
sametimea  desquamatin"^  and  choking  the  tubules  (Fi^.  8ii2),  but  this  is  only 
in  those  at^as  in  uhj(^h  the  interstitial  inflammation  is  mr)st  advanced.  In 
others  it  may  appear  almost  liealthy.  In  the  pyramidal  portion  of  the  kidjjey 
many  of  the  large  tubes  are  found  to  have  lost  their  epithelium  by  descjuama- 
tion.  This  form  of  kidney  merges  into  the  diffuse  variety,  the  solid  yellowish 
spots   before   mentioned   n^presantinjif   points  which,  had   the  patient  lived 
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longer^  might  btive  softened  into  abscesiea.  Klcbs,  many  years  agOi  described 
the  presence  of  microscopic  organisms  in  the  suppurating  kidney,  but  the 
tnemiii  of  observation  were  at  tliat  time  S4»  im^>erfect  that  considerable  doutit 
existed  m  to  the  eorrectnes'^  of  the  statement,  niore  ejuj^ecially  as  hi^  descrilied 
a  microeoocus  Hulmecjuently  developing  a  lirnnehinj!:  myceliunj— a  form  of 
growth,  the  existeua?  of  which  was,  to  say  the  Iciut,  imj*robable.  I/Hter  obsor- 
vationM  by  Koch,  with  imprtjved  methods  of  staining,  have  eleaily  demonstrated 
the  fiw't  that,  in  ever)*  case  of  disseminuted  BUp[juration  of  the  kidney,  culouies 
of  micTroeocci  nimilar  to  those  found  m  [lutrid  urine  are  scattered  throughout 
tlie  gland,  diwtejuliug  and  obstructing  Uie  urinary  tubulei.  The  abt4ei*>wesi  of 
the  kidney  thus  arising  in  acute  sappurative  ncphritiK  mu»t  nut  l»e  confounded 
with  those  seen  in  pyt^mia,  TheiM^  am  usually  larger^  and  more  distinctly 
Win!  '  (1,  and  are  sometimes  surrounded  by  a  zone  of  luemorrhage.  They 
are  li  the  cortex,  and  the  pyramids  show  no  ii^na  of  disease.     I*yelitis 

tji  ttljsent,  but,  m  befure  stated,  it  may  be  v  marked  in  eiiscs 

of  genuine  intcrjiitial  nephritis,  secondary  r  bladdtir.     Koch 

hust  moreover,  pointed  out  an  important  microsoopie  distinction.  Micrococci 
are  found  in  the  pyaBmickidney  aswellas  in  the  pyelo-nephritic  kidney  i  but  in 
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the  former  they  are  in  the  vessels,  especially  in  the  Malpi>hma  loops,  whflc 
m  tlie  latter  they  are  in  the  tiibiile<?,  Micruscopie  cxarni nation  of  a  pysemic 
kidney  further  shows  an  absence  of  the  general  dilfused  iiifiammatitm  charac- 
terifitie  of  the  ordinaiy  septic  kidney. 

4.  Bffectfl  of  Former  JLttacks  &om  whicli  the  Patient  has  &e> 
covered. —  It  is  possible  that  the  kidney  may  niidergo  extensive  iutertubiilar 
chan^^e,  and  yet.  if  the  cause  be  removed^  the  inflammatory  growth  may  be 
completely  absorbed,  and  the  organ  regain  ita  normal  condition.  More  com- 
[  monly,  however,  the  new  growth  nndergoes  a  devehjpment  into  fibroug  ti^oe, 
a  change  corresponding  exactly  to  that  which  occurs  in  the  ci<*atriziition  of  a 
grannlating  sore,  and  accompanied  by  a  similar  process  of  contraction.  That 
we  get  an  increase  in  the  intertubtilar  connective  tissue,  and  at  the  same  time 
a  contraction  and  induration  of  the  whole  organ,  so  much  so  that  it  is  sometimes 
reduced  to  less  than  a  quarter  of  its  normal  bulk.  If  the  pyramidal  portion 
have  undergone  absorption,  this  is  never  repaired^  but,  us  its  function  seems 
merely  that  of  a  duct,  its  loss  is  of  no  great  moment.  In  a  kidney  of  this 
kind  we  find  the  fat  adherent  to  the  caps  rile,  and  the  capsule  to  the  gland-tissue. 
It  strips  off  with  difficulty,  and  is  thick  and  opaque.  The  surface  of  the  kidney 
is  irregular,  gntiiular,  or  perljaps  even  puckered  by  cicatrices.  Scattered  over 
the  surface  in  must  cases  are  numerous  small  cyst?.  These  are  snpposed  to  be 
due  to  the  strangulatitm  of  the  tubules  by  the  fil*rous  growth.  The  colour  is 
usually  dark  and  somewhat  red,  w*ith  numerous  small  dilated  veins  ahowiiig  on 
the  surface.  On  section^  the  cortex  will  be  found  to  be  greatly  thinned,  being 
[  sometimes  not  thicker  than  a  shilling.  The  pyramids,  unless  alisorbcsd  from 
^  previuus  pressure,  are  but  little  altered.  "J'he  whole  organ  is  of  a  leathery 
toughness  which  is  quite  pecidiar.  The  pelvis  may  bu  pigmented  from  previous 
inflammation.  The  microscope  shows  a  great  increase  of  the  iutertubnlar 
tissue  which  h  of  a  dense  tibroid  character.  The  tubules  vary  in  siaie  ;  st>me 
are  strangulated  and  compressed,  others  are  dilated  above  the  sirangnlatioo. 
Many  of  the  Malpighiaa  corpuscles  are  obliterated,  leaving  merely  cn]ii^«e 
containing  the  remains  of  the  obliterated  vessels.  The  capsnk'S  of  all  the 
Malpighiau  bodies  are  greatly  thickened.  The  epithelium  may  be  flattened 
by  pressure,  or  normal.  The  small  arteries  usually  show  some  hypertrophy 
of  their  muscular  coats.  Such  a  kidney  as  this  may  undergo  a  se<?and  attack 
of  acute  ioHammation,  and  we  then  find  a  combination  of  the  form  of  the 
contracted  kidney  with  the  colour  and  softness,  and  possibly  the  scattered 
abscesses,  of  the  acute  variety.  It  will  be  seen  from  the  above  dc6<:ription 
that  this  form  of  kidney  differs  in  no  way  to  the  naked  eye  from  the  ordinary 
granular  coiiiracted,  or  gouty  kidney.  We  do  not,  howei'er^  find  the  general 
changes  associated  with  that  disease.  In  a  case  at  University  College  Hos* 
pital,  in  wliich  this  condition  was  well  marked  as  the  result  at  stricture  of  the 
urethra,  there  was  no  hyj^^ertrophy  of  tlie  fieart»  and  uo  ohange  coald  be 
recognized  in  tlie  walls  of  the  small  vessels  in  other  part<^ 

Causes  of  Interstitial  Inflammation.— The  following  may  L»e  stated  as 

the  causes  which  in  varying  degrij^e  take  part  in  the  production  of  ioteintiliil 

inflammation  of  the  kidney  :  1.  Tension  ;  :i*  Reflex  irritation  of  the  kidney  j 

S.  The  presence  of  septic  matter  in  the  pelvis  and  the  invasion  of  ilic  kidney 

^  by  septic  organisms.     KRch  of  these  acting  singly  may  induce  scrioo^  diinaiiv 

lor  perhaps  even  cause  death  ;  but  we  seldom  see  such  cases.     More  ofCen  l«\i 

'  eanses  at  least  are  in  operation.  ^m 
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1.  Tension. — It  has  been  shown  before  how  this  is  indnced  by  any  nlistrac- 
tion  to  the  free  entrance  of  uriue  into  the  bladder.  Every  practical  Surgeon 
ie  rtDjnaifited  with  the  fact  that  tension  is  one  of  the  most  pounrfiil  irritants 
to  wliiuh  the  living  tissoes  can  be  exposed.  In  the  liver,  Wickham  Legg  and 
others  have  sliown  thiit  lijrature  of  the  bile-duct  causes  interstitial  hepatitis. 
In  the  kidney,  no  recorded  case  is  to  be  found  of  suppuration  occiirrinsf  as  tbo 
result  of  simpJe  tension  ;  but  in  all  cuses  in  which  evidence  of  tension  exists — 
thiit  is  to  say,  dilated  ureter  or  pelvis  of  the  kidney,  ur  some  source  of  sudden 
obstruction,  as  a  mom  or  less  impacted  calculus — subacute  interstitial  inflam- 
raatiou  will  be  found.  It  seems  almost  as  if  the  new  cell-i^owth  were  a 
conservative  change  intended  to  strengthen  the  tubules  to  resist  the  increased 
pressnre.  However  this  may  be,  a  kidney  in  this  condition  is  in  a  state  in 
which  a  little  fnrthcr  irritation  from  any  cause  may  hurry  it  on  to  fatal  and 
acute  iri!iLiiumuLi*jn. 

2.  Seflez  Irritation  of  the  Kidney.— Mechanical  injuries  to  the  neck 
of  the  bladder  or  posterior  part  of  tlie  urethra,  and  probably  diseases  of  these 
parts  in  which  ctjnstantly  recarring  in'itation  is  present,  re-act  upon  the 
kidney  through  the  influence  uf  the  nervous  system.  It  is  needless  here  to 
attempt  any  ex[*laQaiinu  of  the  exact  manner  in  which  this  takes  place,  as  it 
would  be  merely  a  matter  of  spfculation  ;  but  a  few  facts  may  be  given  *is 
proof  of  the  assertion.  It  is  well  known  that  cases  are  on  record,  in  which 
death  has  occurred  from  snppresfiion  of  nrine  following  the  simple  introdiio- 
fcion  of  a  catheter,  the  imHt-mortmi  examination  showing  a  condition  of  intense 
Oi>ngestiou  of  the  kidney.  Again,  patients  with  stone  in  the  bladder  tx^ca- 
sionally  die  from  acute  intlainmation  of  the  kidney,  oflen  aocompuuied  by 
suppuratiou,  after  the  operation  of  lithotrity.  Cases  of  this  kind  have 
occurred  in  which  the  cyatitia  waa  not  increaseti  by  the  operation,  in  which 
the  decum position  of  urine  remained  unchanged,  and  no  altered  circumstance 
(Mistod,  except  the  mechanical  injury  of  the  passage  of  the  instrument,  to 

«ipoount  for  the  sudden  supervention  of  acute  nephritis.  In  these  cases  signs 
lif  chronic  disease^  which  has  been  rendered  acute  by  the  additional  irritation, 
are  always  present.  Laatly,  a  few  cases  have  been  observed  at  Unjver»ity 
College  Hospital  alter  operations  for  stricture,  with  the  view  of  ascertaining 
if  any  change  eonld  lie  found  in  the  urine  as  the  direct  result  of  the  0[jeration* 
In  that?  cases  of  Holt's  dthitation,  the  urine  was  found  to  be  freu  from  bkK>d, 
or  to  Cimtain  uo  more  than  could  be  ticcoanted  for  by  the  operation,  during 
the  fimt  hour  or  hour  and  a  half  after  the  operation^  and  then  to  become 
gradually  more  and  more  bloody  for  another  hour  or  hour  and  a  half,  and  after 
that  to  become  gradually  free  frouj  blood*  In  one  case  tljcre  w*ia  almost  total 
sapprei^ion  for  the  lirnt  hmir  and  a  half,  followed  by  very  blwdy  nriue.  In 
one  case  of  internal  urethrotomy,  during  the  first  hour  the  urine  flowed  away 
in  great  quanlitics,  and  wiis  almost  free  from  blood*  For  the  next  six  hours 
it  was  passed  in  moderate  quantity,  and  waa  very  darkly  tinged  with  blood. 
In  all  four  cnises,  there  wtis  reanon  to  Ludieve  that  the  bloo<l  came  from  the 
kidney.     It  ticournHl  nfter  th«*  havi  the  wound  would  have  oeneod  ; 

It  was  uniformly  mixed  with  the  i  «.^  from  clots.    Theee  cftiee  are 

of  couTBo  insufticicut  iii  numbf^r  for  any  conclusions  to  Ix?  drawn  from  them  ; 
but,  as  far  as  they  go,  they  tend  to  show  that,  in  all  cases  of  operation  on  tlie 
anithra,  there  is  a  miniature  representation  of  that  intense  congestion  of  the 
kidney  which  is  found  in  cases  of  death  from  suppression  of  urine  after  sim^^ 
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catheterism.  Possibly  m  gorae  cases  the  difatation  of  the  vesads  is  preceded  | 
by  a  coiitractioQ  of  longer  or  sliorter  diiratioii,  giving  rise  to  the  supfiresiioii 
noted  abrjve.  In  a  healthy  kiduey  such  an  uttJtck  of  acafce  hy|nin«miii  sf««o 
passes  off  and  does  no  hartn  ;  but,  supposing;  the  kidney  to  be  already  di»essed, 
the  subacute*  eondition  may  readily  become  acute  and  terminate  fatally. 
RejKmted  atljicks  of  sncii  hypcrannia,  which  probably  result  from  the  irritation 
of  a  stone,  or  pasBin^  urine  through  a  bad  stricture,  would  in  all  probability 
alone  be  sutticient  to  lead  to  a  chronic  iuterstiiial  chanja:e  in  the  kidney.  It 
is  a  matter  of  observation  that  fatal  atfeetions  of  the  kidney  scarcely  ever 
result  from  op<>ni lions  performed  on  the  penile  portion  of  the  urethra 

8.  The  presence  of  Septic  Hatter  in  the  Pelvis  of  the  Kidney. — 
This  plays  the  UiosL  importuot  part  in  producinif  the  final  acute  condition 
which  80  often  kills  the  patient,  In  the  fi rsjt  place,  the  mere  presence  of  »o 
irritating  a  substance  as  ammoniacal  urine  in  the  pelvis  of  a  kidney  alr^dy 
diseased  would  certainly  intensify  the  existin^j^  iuflaniniation.  It  seems 
probable^  however,  that  in  many  cases  the  septic  matter  thus  pent  up  at  some 
degree  of  pressure  (for  the  thick  mixture  of  mucus,  pus,  and  urine  eannut 
pass  the  valves  of  the  ureter,  alrciidy  somewhat  obstructed  by  the  JswoUeo 
mucons  membrane  and  perhaps  by  a  hyjtertrophied  or  distended  bladder,  so 
readily  as  healthy  urine)  becomes  aljsorbed  by  tijo  lymphatics  of  the  kidney, 
and  thus  ^^ives  rise  to  a  ditluse  iutirtubular  inflammation  rapidly  running:  on 
to  suppuration.  This  would  account  for  the  pale  streaks  seen  runninj*  in 
many  cases  parallel  to  the  straight  tubules  In  the  pyramids,  and  eJc|iandiQ|r 
in  the  cortex.  The  presence  of  the  micrococci  in  the  tubules  may  also  be 
taken  as  evidence  that  the  deeonipositton  of  the  urine  may  extend  far  inio  the 
kidney  substance  fruuj  the  pelvis,  rrobibly  this  condition  alone  is  sullkient 
to  account  for  many  cases  of  acute  suppurative  nei)hriti8,  but  it  most  be 
remembered  that  suppuration  of  the  kidney  doos  occur,  occasionally,  in  eaaos 
in  which  the  urine  iu  the  pelvis  is  free  from  decomposition.  George  Johnsoii 
suggests  that  the  scattered  abscesses  may  occiisioually  be  due  to  rupturt-  uf  the 
tubules  aud  loi*al  extravasations  of  urine,  and  Goodhart  has  snggcst«?d  the 
passible  connexion  between  ery^ifielas  and  suppumtion  of  the  kidney. 

The  most  important  oljservations  on  this  point  are,  however,  those  pnbliabcd 
by  J*  Lindsay  Steven.  He  confirmed  the  statement  of  Lndwig  that  the  tupei- 
ticial  lymphatirg  of  the  kidney  are  continuous  with  those  of  the  ureter,  and 
these  a^':ain  with  the  lymjihatics  of  the  bladder.  By  forcibly  injecting  tlje 
ureter  the  coloured  fluid  can  be  made  to  \n\m  into  the  lymphatic  vessels  on  tbe 
surface  of  the  kidney,  and  to  a  certain  extent  into  the  intei'tubular  tiMiie  of 
the  cortex*  It  is  easy  to  understaudf  therefore,  how  micRHorgssiisiiifi  lad 
their  products  can  find  their  way  from  a  diseased  pelvis  or  nr^ter  to  die 
cortical  surface  of  ibe  kidney  without  passing  up  the  urinary  tnbuleii^  aod  aim 
that  in  ulcerati<m  of  the  mucous  memljrane  from  septic  cystitid  a  naniibr 
extension  may  take  place  from  the  bladder  to  the  cortex  of  the  kidney  wttboilt 
the  mucous  membrane  being  serionsly  implicated.  This  explains  thuw  caatf 
in  which  multiple  abscesses  are  found  in  the  cortex  of  the  kidney  withom  fool 
urine  being  prtsent  in  the  ureter  and  jxdvis.  Steven  confirmed  hia  views  by 
demonstrating  the  micrococci  in  a  case  of  septic  cystitis  with  supptijttltef 
kidney,  in*the  superftcial  lymplmtics  of  rbo  bladder,  ureter,  and  ia  thr  cAMile 
and  cortex  of  the  kidney.  fl 

Symptoms  of  Kidney  Disemie  im  Surgical  Affections  of  the  QmMB^ 


SYMPTOMS  SECONDARY  TO  GENITO-URINARY  DISEASE.     looi 

Urinary  Organs. — Simple  dilatation  of  the  kidney^  althoagh  a  condition 
seriouBlj  endangering  the  snccess  of  any  operation  on  the  urinary  organs,  gives 
rise  to  remarkably  few  symptoms  ;  and  it  is  surprising  to  what  an  extent  the 
structure  of  the  kidney  may  be  damaged  by  chronic  interstitial  nephritis 
arising  from  this  cause  without  interfering  in  any  noticeable  degree  with  the 
patient's  health.  It  gives  rise  to  no  oedema,  no  marked  ansBmia,  and  no 
alteration  in  the  function  of  the  skin.  The  most  characteristic  feature  is  pro- 
bably an  increase  in  the  quantity  of  urine,  with  a  diminution  in  the  specific 
gravity.  In  a  case  lately  in  University  College  Hospital,  the  patient  passed 
five  pints  of  urine  daily  with  a  specific  gravity  of  1003  or  1004.  In  all  cases 
in  which  it  is  desirable  to  ascertain  the  condition  of  the  kidneys,  the  urine 
should  be  collected  for  the  whole  day,  and  the  specific  gravity  tcJcen.  If  the 
quantity  be  large  and  the  specific  gravity  low,  chronic  interstitial  nephritis 
may  be  suspected.  The  quantity  of  albumen  is  always  small,  and  it  may  be 
absent  altogether.  At  most,  only  a  few  hyaline  casts  can  be  found,  and  often 
no  renal  epithelium.  The  excretion  of  urea  is  usually  in  sufficient  amount,  as 
the  quantity  of  urine  makes  up  for  the  low  specific  gravity.  If  the  primary 
disease  give  rise  to  much  pus  and  mucus,  or  to  a  little  blood,  the  difficulties  of 
diagnosis  are  greatly  increased,  and  reliance  must  then  be  placed  solely  on  the 
quantity  and  specific  gravity,  and  even  these  may  prove  deceptive.  It  is  rarely 
possible  to  gain  much  information  by  feeling  the  kidney.  There  is  no  tender- 
ness, and  it  is  seldom  sufficiently  enlarged  for  the  Surgeon  to  form  any 
conclusion  as  to  its  condition. 

Subacute  interstitial  nephritis  gives  rise  to  more  evident  symptoms.  The 
patient  is  weak  and  languid,  and  slowly  but  steadily  emaciates.  He  loses  his 
appetite  and  has  occasional  attacks  of  nausea,  though  rarely  actual  vomiting. 
His  tongue  is  furred  and  has  a  tendency  to  become  dry,  and  occasionally 
there  is  thirst.  There  is  no  tenderness  over  the  kidney.  There  may  occa- 
sionally be  a  slight  feeling  of  chilliness,  seldom  actual  rigors.  The  temperature 
will  be  found  to  be  slightly  elevated,  especially  at  night ;  and  for  this  reason, 
in  any  doubtful  case,  it  is  essential  to  obtain  the  evening  temperature,  as  in 
the  morning  it  may  fall  to  normal.  It  seldom  rises  above  lOr  F.  The  urine 
is  abundant  and  usually  of  low  specific  gravity,  but  by  no  means  always  so. 
It  is  seldom  possible  to  find  casts  or  to  judge  of  the  amount  of  albumen,  as 
this  form  of  disease  usually  accompanies  bladder  affections,  which  fill  the  urine 
with  pus  or  mucus,  as  chronic  cystitis,  stone,  and  stricture.  At  most,  only  a 
few  renal  epithelium  cells  and  possibly  a  hyaline  cast  or  two  could  be  found. 
This  condition  may  last  for  weeks  or  even  months,  the  patient  gradually 
becoming  weaker  and  weaker,  until  he  is  carried  off  by  some  intercurrent 
disease,  or  dies  of  pure  exhaustion.  More  coomionly,  however,  an  acute  attack 
supervenes  on  the  subacute,  either  spontaneously  or  as  the  result  of  some 
surgical  interference,  and,  rapidly  ending  in  suppuration  of  the  kidney,  ter- 
minates fatally.  On  the  other  hand,  the  symptoms  often  gradually  subside,  the 
temperature  becomes  normal,  and  the  patient  gains  strength.  The  improve- 
ment usually  coincides  with  some  diminution  of  the  local  irritation  at  the 
primary  seat  of  disease,  such  as  resulto  from  rest  in  bed  in  a  case  of  stone,  or 
from  the  cleansing  of  a  foul  bladder.  Aa  the  symptoms  are  somewhat  indefinite, 
it  is  often  difficult  to  say  how  much  is  due  to  renal  mischief  and  how  much 
to  the  primary  affection :  but  wherever  we  find  a  dry  tongue,  a  persistent 
nocturnal  elevation  of  temperature,  low  of  appetite,  general  weaknaia^sA. 
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emacfatioD,  we  onglit  to  make  every  attempt  to  get  rid  of  these  symptom* 
before  undertaking  nny  serionfi  Rurgica!  procedure,  such  as  the  treatment  of 
stricture,  lithotomy,  or  lithotrity,  the  irritation  of  which  might  start  the 
smooyering  iuflammatinn  into  activity. 

AcuU'  inffrstilml  ami  supjumttivf  nephritis  gives  rise  to  much  more  manifest 
symptoms,  often  RUpervening  on  those  just  described.  The  attack,  which 
is  often  induced  by  some  surgicil  procedure,  although  it  may  commence 
spontaneouBly,  ^*egin8  with  a  severe  rigor,  followed  by  profuse  sweating* 
The  temperature  may  rise  to  105"  F.  or  106"  F.  After  the  rigor  it  falls*  but 
remains  somewhat  above  normah  The  rigors  and  sweating  may  be  repeated 
more  than  once.  The  tongue  nipidly  becomes  dnr%  i"ed,  and  tissured,  lo<jkiiig 
like  a  piece  of  broiled  hum,  and  sordes  acctimtikte  on  the  teeth.  There  is 
complete  Xam  of  appetite,  with  rapid  emaciation  :  nausea  is  almost  &  constttnt 
symptom,  and  actual  vomiting  is  common.  Diarrhoea  may  occur.  The 
patient  soon  sinks  into  a  heavy  drowsy  state,  often  vsnth  contracted  pupils,  dO 
that  the  condition  may  closely  re>emble  that  of  opiam  poisoning.  He  can  lie 
roosed  and  answers  rationally  if  spoken  to,  and  in  most  cases  complains  o( 
little  pain  or  discomfort.  The  terai)enjtiire  now  usually  falls,  sometimes  below 
normal,  and  the  skin  feels  cold  ami  clammy.  In  this  form  thei'e  ia  nsnaDj 
some  tenderness  on  pressing  firmly  in  the  region  of  the  kidneys.  As  the  awe 
progresses,  motteriug  delirium  sets  in,  follosved  by  more  complete  iufleunibihty, 
but  it  rarely  reaches  a  condition  of  ahsoktc  coma.  Convulsions  are  extreiiielj 
mre*  There  is  no  oedema  at  any  time.  The  urine  varies  much.  It  nstmily 
becomes  more  or  less  bloody,  and  in  rare  cases  it  is  suppressed ;  much  more 
frequently  a  coueidenible  quantity  is  passed  up  to  the  time  of  deatli.  It 
is  Dflually  in  such  a  state  from  decomposition  and  the  presence  of  pus,  blood, 
and  mucus,  as  to  i"ender  accunite  chemical  and  microscopical  investigatioa 
impossible.  Pus-cells  are  constantly  present,  but  whether  tliey  come  from  tb* 
kidney  or  the  bladder  in  any  particular  case  cannot  be  ascertained,  unless*  they 
are  found,  as  in  rare  cases  they  are,  in  the  form  of  pus-caste.  I  n  some  anomaluus 
cases,  diarrhoea  forms  a  very  prominent  symptom.  In  one  case  that  occurred 
in  University  College  Hospital,  the  stools  exactly  resembled  those  of  typhoid 
fever,  and  the  po.st-nwr/nn  examination,  in  addition  to  suppurate "*  ••'*  »?'•- 
kidney,  showed  ulceration  of  the  lower  part  of  the  small  intestine. 

The  duration  of  an  acute  attack  as  above   desorrbed,  when    i 
fatally,  varies  from  a  few  days  to  a  couple  of  weeks.     In  favour 
even  after  very  markud  symptoms,  such  as  rigors,  ilry  tongue,  romitmg»  and 
diarrh<t'a,  the  patient  may  slowly  recover.      The  immediate  cause  of  death 
Beeme  to  bo  poisoning  by  absorption  of  the  septic  nratter  from  the  kidney 
rather  than  nnemia.     Certainly  the  mode  of  death  diflVr  'v  from  th«i 

of  acute  !irlgbt*s  disease,  the    profound   coma  and  c^u  l>cing  very 

rarely  prcscut. 

The  BiagnoffU  has  to  be  made  from  py&3mia«  peritonitis,  typhoid  hret^tmA 
ague.  From  ptjitmia  the  diagnosis  is  somewhat  difficult*  the  moat  imiK>rtaitt 
points  being  the  vomiting,  the  aliseoce  of  8e«:ondary  abscesses,  the  dromf 
state  into  which  the  j  atieut  soon  falls,  and  the  fact  that  the  ttm{>ertilurB  oftfli 
remains  below  normal  fi  r  da\B  before  death*  The  vomiting  and  estrane 
illness  may  resemble  the  low,  dittuse,  painless  form  of  pmitanitis  tometiQxei  leai 
in  alTectious  of  the  bladder,  but  the  vomiting  has  not  the  pumping  clumncter 
of  that  in  peritonitis,  and  the  elevation  of  temperature  for  the  tifti  few  day* 
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is  unlike  that  form  of  peritonitis  in  which  the  temperature  is  persistently 
low.  Suppurating  kidney  can  resemble  typhoid  fever  only  in  rare  cases,  and  the 
absence  of  spots,  together  with  the  temperature  will  usually  serve  to  distinguish 
them.  In  the  case  above  mentioned,  the  temperature  was  below  normal  for 
three  weeks  before  death.  Prom  ague,  the  disease  is  diagnosed  by  the  absence 
of  the  complete  intermission  after  the  sweating  stage ;  but  it  must  always  be 
remembered  that  patients  who  have  suffered  from  ague  are  singularly  liable  to 
attacks  of  fever  after  any  operation  on  the  urinary  organs. 

Urethral  Fever  or  Uramio  Fever. — This  term  has  been  somewhat  loosely 
used  to  signify  a  rigor  followed  by  sweating,  and  more  or  less  prolonged 
elevation  of  temperature,  consequent  on  some  operation  on  the  urinary  organs, 
or  possibly  arising  spontaneously.  It  will  be  seen  at  once  that  this  definition 
includes  acute  interstitial  nephritis,  as  above  described,  and  also  pyaemia. 
When  a  patient  has  been  said  to  have  died  of  "  urethral  fever,"  one  of  these 
two  conditions  has  invariably  been  found,  although  no  Surgeon  would  inten- 
tionally include  pyaemia  under  urethral  fever.  It  is  probable  that  the  real 
nature  of  the  affection  is,  at  least  in  the  great  majority  of  cases,  a  disturbance 
of  the  circulation  in  the  kidney,  or  some  interference  with  its  function,  due  to 
reflex  irritation  from  the  passage  of  the  instrument,  as  before  described  in 
speaking  of  the  sources  of  irritation  to  the  kidney.  That  it  is  not  due  to 
absorption  of  urine  from  a  wound  in  the  urinary  passages,  is  evident  from  the 
fact  that  rigors  are  rare  after  lithotomy,  and  are  not  common  in  extravasation 
of  urine,  and  that  wounds  of  the  urethra  anterior  to  the  scrotum  scarcely  ever 
give  rise  to  them.  This  view  of  the  renal  origin  of  "urethral  fever"  is 
supported  by  Malherbe,  in  his  treatise  on  Uraemic  Fever,  as  he  has  caUed  it. 
It  is  difficult  to  obtain  direct  proof,  but  further  knowledge  might  be  gained  by 
carefully  examining  hour  by  hour  the  quantity  and  quality  of  the  urine 
secreted  after  any  urethral  or  vesical  operation,  and  at  the  same  time  accurately 
obser\Mng  the  changes  in  temperature,  even  when  a  rigor  does  not  occur.  Mal- 
herbe states  that  the  temperature  rises  in  almost  every  case  ;  and  in  one  of  the 
four  cases  of  stricture  before  mentioned  the  temperature  rose  to  100*8*  F. 
three  hours  after  the  operation,  when  the  urine  became  bloody.  It  fell  to 
99*2"  F.  when  the  blood  disappeared  ;  but  three  hours  afterwards  a  little  more 
blood  showed  itself,  and  the  temperature  rose  to  100*3*  F. 

Sir  Andrew  Clark  suggested  the  quaint  name  of  "  catheter  fever/'  for 
those  cases  in  which,  shortly  after  the  commencement  of  the  habitual  use  of 
a  catheter,  obscure  febrile  symptoms  set  in  gradually,  terminating  frequently 
in  death.  The  symptoms  most  commonly  develop  about  a  w^eek  after  habitual 
catheterism  has  been  commenced,  and  almost  invariably  in  those  cases  in  which 
it  is  rendered  necessary  by  enlargement  of  the  prostate  or  atony  of  the  bladder 
with  partial  retention  of  urine.  With  the  ordinary  symptoms  of  febrile  dis- 
turbance there  is  a  diminution  of  the  specific  gravity  of  the  urine  and  in  the 
amount  of  solids  excreted  by  the  kidney.  There  are  at  the  same  time  but 
moderate  symptoms  of  cystitis.  The  symptoms  may  gradually  pass  off,  or  the 
patient  may  die  exhausted  at  the  end  of  three  or  four  weeks.  At  the  posU 
mortem  examination  it  is  said  that  the  kidneys  are  found  perfectly  healthy, 
and  no  definite  organic  change  is  present  to  account  for  death.  Clark  was 
inclined  to  attribute  the  fever  to  repeated  disturbance  of  the  nervous  system 
by  the  passage  of  the  instrument.  Further  investigations  concerning  this 
subject  are  needed,  and  it  remains  to  be  seen  how  many  cases  will  be  left  to 
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be  included  under  the  uame  of  *' catheter  fever"  after  the  elimiuation  of 

chronic  srpticiemia  and  pyoemia,  and  all  cases  of  chronic  or  subacute  inter- 
stitial inrtammafcion  aggravated  by  the  reflex  irritation  of  tiie  passage  of 
instrnments. 

The  Progmoflis  in  acute  aflFections  of  the  kidney,  secondary  to  bladder 
disease,  is  always  gmve  ;  but  even  the  most  nnp^roinising  cases  may  recover. 
Vomiting,  delirinni,  partial  insensibility,  and  a  v^ty  dry  tongue,  are  all  bad 
signs,  A  marked  diminution  of  the  quantity,  and  much  lil<K>d  in  t!ie  urirn, 
are  unfavourable  symptoms. 

Treatment.— Prevention  is  of  course  first  to  be  ainu'd  at*  An  ]mtit;ru 
should  therefore  be  submitted  to  an  operation  on  the  urinaiy  organs  except 
in  cases  of  necessity,  without  a  careful  examination  of  the  whole  day's  urine 
as  to  spec i tic  gi-avity,  the  presence  and  quantity  of  albumen,  and  the  micro- 
scopic appearances.  If  possible,  the  temperature  should  be  observed  night 
and  morning  for  two  or  three  days.  If  any  suspicion  arise  jis  to  the  condition 
of  the  kidneys,  that  operation  should  be  selected,  when  practicable,  which 
gives  rise  to  least  irritation.  Soft  instruments  should  be  employed  instead  of 
metal,  tmd  a  suflicient  interval  allowed  between  their  use.  Above  all,  any 
treatment  calculated  to  cause  cystitis,  or  to  give  rise  to  decomposition  of  the 
urine,  should  be  avoided.  As  there  can  be  do  doubt  that  the  causes  of 
decomjiosition  are  often  introducetl  into  the  bladder  by  catheters  or  other 
instruments,  these  should  Ik'  kept  serupuiously  clean  and  be  washed  before  and 
after  use  in  carbolic  lotion  (1  in  40j  ;  they  should  be  greased  witli  carkdic 
acid  and  oil  (1  to  10).  If  decomposition  already  exist  in  the  urine,  it  shooM 
if  possible  be  arrested  by  washing  out  the  bladder  with  some  antiseptic,  for 
which  purpose  quinine  and  diluted  sulphuric  acid,  in  the  projxirtion  of  gr.  ij. 
and  m.  ij.  to  an  ounce  of  water  will  be  found  very  efficaciuus  ;  or,  Ix^tter  still, 
10  grains  of  iodoform  to  4  ounces  of  water*  and  jss,  of  mucilage.  If  the 
cause  of  the  renal  mischief  be  stricture  of  the  urethra  or  stone,  some  opemtion 
must  of  course  be  undertaken  ;  but  if  the  temperature  be  elevated,  or  there  be 
other  signs  of  renal  disease,  it  should  be  delayed  until  an  attempt  has  lic«o 
made  by  rest  and  other  remedies  to  bring  the  kidneys  inttj  a  liealthy  state. 
If  after  a  few  days  no  improvement  be  seen,  and  it  seern  probable  that  the 
disease  is  kept  up  by  the  presence  of  the  stone  or  stricture,  further  delay  k 
useless  ;  and,  choosing  the  least  severe  and  irritating  procodure*  the  Hutfcon 
must  operate  at  once. 

The  treatment  of  well-marked  interstitial  nephritis  is  extremely  uni 
tory.  If  thei'e  lie  any  tenderness  in  the  loins,  dry  cupping  may  be  of 
The  bowels  sliould  be  well  acted  on  by  purgatives,  and  the  skin  by  hot-air 
baths,  to  relieve  the  kidneys  as  much  as  possible.  Heroic  opemtioni  nndcf^ 
taken  during  acute  nephritis  in  the  hope  of  removing  the  cause,  are  almcat 
always,  if  uot  invariably,  fatal     Quinine  and  opium  \m\  led 

for  the  prevention  of  the  rigors  that  frequently  follow  '  \\tx 

operations  on  the  urinary  organs.  Upiimi  is  [jrobably  of  service,  but  mu»t  be 
given  with  great  caution  if  any  symptoms  of  nrtemic  poisoning  ciijt ;  bat 
tjuinioe  fia*?  not,  acconliug  to  most  who  have  tried  it,  proved  of  any  twe.  A 
pure  milk  diet  will  usually  be  found  the  l>cst  in  all  casea  if  the  patieot  oao 
Uike  it ;  stimulation  must  Ijc  regulated  on  gt-neral  principle*. 

Fjnemia  and   Septic»mia  in  Diseajtee  of  the  Urinaty  Orf^mne.^* 
These  conditions  ai^;  nut  uncomnx'nly  the  cause  of  death  alter  of^eraiieoi 
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on  the  urinary  passages.  Their  general  symptoms  and  pathology  have  already 
been  fully  described  ;  but  a  few  words  on  the  peculiarities  they  manifest 
when  secondary  to  affections  of  the  urinary  organs  may  not  be  out  of  place 
here. 

Pyaemia  may  assume  the  ordinary  rapid  course  of  embolic  pyaemia,  with 
secondary  abscesses  in  the  viscera ;  but  this  is  not  of  very  frequent  occur- 
rence. Should  it  occur,  jaoftening  thrombi  will  usually  be  found  in  the 
prostatic  plexus  or  in  the  vesical  branches  of  the  internal  iliac  vein.  More 
commonly  visceral  abscesses  are  wanting,  the  secondary  seats  of  suppuration 
being  most  frequently  the  joints  and  subcntaneous  tissue.  In  such  cases  the 
prognosis,  though  bad,  is  not  hopeless,  as  the  disease  may  assume  a  chronio 
form,  and  the  patient  may  recover  after  long  suffering,  possibly,  with  one  or 
more  joints  stiffened. 

Septicaemia  may  appear  nnder  the  forms  of  septic  poisoning  and  septic 
infection.  Poisoning  from  the  absorption  of  the  chemical  prodncts  of  putre- 
faction is  probably  the  immediate  cause  of  death  in  many  of  those  cases  in 
which  the  bladder,  nreters,  and  pelves  of  the  kidneys  are  filled  with  foal 
decomposing  urine  and  mncus.  The  symptoms  present  nothing  peculiar. 
Septic  infection  may  be  assnmed  to  be  the  cause  of  death  in  those  cases  in 
which  there  is  febrile  disturbance  of  varying  severity,  preceded  or  not  by  a 
rigor,  and  ending  in  death  from  exhaustion  in  a  period  of  from  a  few  days  to 
a  fortnight  or  three  weeks,  and  in  which  at  the  post-mortem  examination  a 
definite  source  of  infection  can  be  found,  without  the  presence  of  such  an 
accumulation  of  putrid  matter  in  the  urinary  tract  as  to  render  mere  septic 
poisoning  probable,  and  without  evident  fatal  disease  of  the  kidney.  Such 
cases  are  not  uncommonly  met  with,  especially  after  operations  on  the  urethra, 
and  less  frequently  after  those  affecting  the  bladder.  In  one  case  in  University 
College  Hospital  the  source  of  infection  was  a  slight  injury  from  the  point  of 
a  catheter  to  a  prominent  ridge  of  a  fasciculated  bladder.  In  these  cases  the 
wound  is  found  to  be  covered  with  an  adherent  grey  layer,  closely  resembling 
the  false  membrane  of  diphtheria.  A  section  carried  through  this,  and  the 
parts  beneath,  shows  that  the  membranous  layer  is  composed  of  a  coagulated 
fibrinous  exudation,  everywhere  crowded  with  micrococci.  The  submucous 
tissue  and  the  parts  beyond,  show  the  ordinary  appearances  of  inflammation, 
and  in  many  cases  the  micrococci  can  be  recognized  invading  the  affected 
tissues.  In  some  cases  further  investigation  shows  the  nearest  lymphatic 
glands  to  be  swollen,  and  micrococci  may  be  found  forming  colonies  in  their 
sulistance.  Under  these  circumstances  there  is  strong  reason  to  believe  that 
the  diseased  spot  has  been  the  source  of  the  mischief,  and  that  some  infective 
material  has  found  admission  from  it,  and  by  infecting  the  whole  system  has 
been  the  cause  of  death.  The  relation  of  the.se  cases  to  the  chronic  form  of 
pyaemia  is  very  close  ;  possibly,  the  two  conditions  are  identical,  the  presence 
or  absence  of  secondary  abscesses  being  merely  an  accidental  variation.  The 
chief  peculiarity  of  the  condition  is  that,  although  there  seems  good  evidence 
of  a  general  infective  process,  it  tends  to  run  a  somewhat  chronic  course, 
sometimes  lasting  for  weeks  before  terminating  fatally,  and,  probably,  in  many 
cases  ending  in  recovery. 


too6 


DISEASES    OF    TUB    KIDNEY. 


CHAPTER     LXVL 


DISEASES    OF    THE    KIDNEY. 

Until  within  recent  years,  although  some  donbtful  cases  of  remoral 
renul  calculi  l»y  operation  had  been  recorded,  bat  few  afl'ectiona  of  the  kidney 
were  considered  within  the  reach  of  snr^ncal  interference.  Renal  fibecesetv 
when  distinctly  pointing  in  the  loin  were  opened,  and  calcnli  had  in  excep- 
tional 041808  been  iliBchargcd  from  the  opening  then  made  ;  bnt  until  Him  on 
of  Heidelberg*  in  18G'J,  succesisfnily  removed  the  kidney,  no  detinite  operation* 
were  BysUiinatiiallv  undertaken  on  that  organ. 

At  the  present  time  the  following  distinct  operations  are  f>erformed  on  the 
kidney  : — ^1.  Aspiration*  2.  Nephrotomy,  or  incision  of  the  kidney.  X 
Xephro-lithotoray,  or  removal  of  a  stone  from  an  otherwise  healthy  kidney* 
4.  Neplirectomy,  or  com|ilete  removal  of  the  kidney.  5.  Xephrorrhaphy,  or 
fixing  a  movable  kidney  in  the  loin. 

The  various  morbid  contlitiotis  of  the  kidney  for  which  operative  inter- 
ference is  retpiired  arc  fnlly  described  in  works  on  Medicine,  A  brief 
description  only  will  be  given  of  them  here,  having  referentxj  especially  to 
such  points  as  concern  the  diagnosis  of  the  diseases  and  infloence  the  Surgeon 
in  his  decision  regai^ding  the  advisability  of  undertaking  operations  for  their 
relief. 

BTONS    m    THS    ItlBlfST. 

Deposits  of  uric  acid  and  oxalate  <  if  lime  frequently  take  plac*^  in  tin  kidueyr 
In  the  great  majority  of  cases  the  calcalons  matter  passes  down  into  the 
r  bladder,  either  in  fine  particles,  when  it  is  commonly  spoken  of  sh  t/rarfl^  or 
in  larger  masses,  when  it  is  termed  a  remti  cairuiits.  In  many  cjwes,  bow* 
ever,  the  stone  remains  in  the  kidney,  and  may  occasion  various  changes  in 
the  organ.  Sometimen  the  calculus  occupies  one  of  the  calyces  and  may  lie 
firmly  encapsnled  in  the  kidney  substance,  which  in  evrry  other  respe^!! 
appears  perfectly  normal.  In  other  cases  a  large  Immclied  calcnbis  occupyiuit 
the  pelvis  and  calyces  is  firmly  embract^d  by  the  remains  of  the  kidney  tub* 
stance,  which  is  atrophied  and  indurated  as  the  i^nlt  of  chronic  infiauinmtion. 
A  common  effect  of  the  lodgment  of  u  calculus  in  the  kidney,  esfieciiiliy  if  it 
be  movable  in  the  jielvis,  is  the  pruduciion  of  CalcnloUB  pyelitis,  with  i 
gi'adually  increasing  t<>niiation  of  pus  which  escajies  by  the  nrotcr.  Uefore 
long,  the  ureter,  partly  obstructed  by  the  stone,  bet-oracs  insiiifictent  to  dnUn 
away  the  secretion  of  the  kidney,  or  the  pns  which  is  constantly  dtuduu^gi^d 
by  the  inflamed  pelvis,  and  HydronepliroiiB  (p.  1017),  or  ]Py0ii«pluiMis 
«p.  Mill),  is  the  rejiiilt.  The  kid  my  gruduaily  heconies  enlarged^  and  the 
swelling  assumes  the  ordinary  form  of  a  I'enal  tumour,  subsequently  to  be 
de^crilK'd,  The  pelvis  becomes  dilate<i,  tlie  calyces  enlargeil,  the  pyramidii 
destroyed,  and  at  last  the  kidney  may  be  reduced  to  a  multilocular  sue,  tht 
walls  of  which  are  oumposed  of  the  thinned  cortex  surrounded  by  the  thiokemd 
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md  the  indurated  perinephritic  fat  <Fi^.  834).     Fluctuation  is  often 
listinctlv  pcTeeptil>le.     If  the  disease  be  allowed  to  progress  iiii restrained  by 
treatment,  the  dilated  pelvis  or  the  thickened  cortex  may  give  way,  and  a 
Perinepliritic  Abscess  form.    The  pus  then  *;raduaily  pointi*  towards  the 
surface  in  the  loio,  but  liefore  doing:  ao  it  may  extend  widely,  from  the  iliac 
fossa  to  l>elow  tlie  ribs.     In  other  cases  rupture  into  the  eolun  may  take  place. 
STXuptoms. — The  parage  of  a  ralenhis  along  the  ui'etert  if  it  bu  uf  sufficient 
size  to  c»ffLT  resistance,  is  ticcompanied  by  the  symptoms  of  Kenal  CoUc. 
There  is  intense  paroxysmal  pain  which  shoots  from  the  loin  downwards  to 
the  groin,  and  usually  into  the  spermatic  cord  and  testicle  of  tht.'  same  side. 
In  many  cases  it  radiates  into  the  inner  side  of  the  apijcr  pirt  uf  the  thigh  of 
the  esime  fjide.     Tliere  is  retrac- 
tion uf  the  testicle  and  sometimes 
much  nausea  or  at^Xual  vomiting, 
and  fainfcness  with  profuse  sweat- 
ing.    During  the  attack  there  is 
irritabihty  of  the  bladder,  and 
blocxl    is   often    present    in  the 
urine.     Sudden  relief  is  experi- 
enced as  the   stfjuc   enters  the 
bladder.      The    stone    may    be 
passed  by  the  urethra  often  with 
consideral)le  pain  and  irritatitm. 
The  symptoms  due  to  the  presence 
of  a  calculus  in  the  kidney  vary 
greatly,  and  stones  of  consider- 
able size,  whicli  were  altogether 
unsuspected  during  life,  arc  some- 
times   found  poH   rmrtenu     In 
cases   of    renal    calculus    unac- 
com^tanied    by  supfinnition   the 
two  mo«t  important  symptoms  are 

pain  and  ha^matnria*  The  pain  is  nsually  referred  to  the  loin,  but  cnx^asionally 
it  radiates  downwards  in  the  line  of  the  ureter  or  to  the  testicle,  iind  in  some  cases 
rept^ated  attackw  of  renal  colic  result  from  the  entry  of  the  calculus  int<j  the  upper 
end  of  the  ureter*  The  pain  may  extend  to  the  thigh  and  may  even  be  referred 
to  the  leg  or  to  th<'  sole  of  the  foot.    The  jmin  is  >i  in  chanu-ter  and 

variable  in  intensity.     It  is  in  most  ciiscs  distinctly  'd  by  movement. 

In  some  cases  walking  gives  mmi  uncasine^H,  appuRMitly  Irom  the  movcmt*nt  of 

Ithci  musclt*  upon  which  the  kidney  lies.  In  other  cases  walking  causes  btit  little 
pHtn,  while  jolting  of  any  kind  causes  intense  suffering*  In  other  c^ses  any 
kind  of  movement  is  almost  unbearable.  In  very  rare  instances  the  |Miin  has 
been  refcrr^tl  to  the  kidney  uf  the  ojiinwile  side-  There  may  Ik«  acute  tender- 
ness un  prefisure  over  the  aOected  kidney  ;  but  in  this  stage  of  the  disease  no 
SQlargtiment  is  to  he  rccogniatiHi,  Freciuency  of  micturition  may  or  may  not 
lis  present.  In  some  c»l»cs  it  foruis  one  of  the  most  prominent  symptoms,  so 
much  so  that  the  c^isc  may  be  mistaken  fur  one  of  disease  of  the  bladder.  The 
urine  almost  always  contains  a  tracer  uf  blood  to  l>e  recognized  iiy  the  micru- 
soo|)e,  and  occasional  attacks  of  pi-ofuse  hit;maturia  are  common,  mmi  fre- 
quently Virought  on  by  violent  m*ivcment*     In  the  early  stages  pus  is  alwcJU, 


Fllf.  «34.— KttJney  r*rnov«l  for  CaVnlnn*  t*v<*titl«. 
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or  onlj  a  few  corpuscles  can  be  found.  Cubical  oelis  are  said  to  occur  eimilar 
to  tlioBC  forming  the  snperficiat  layei-s  of  the  epithelium  lining  the  pelvis  of 
the  kidnej%  but  these  are  not  sufRciently  definite  for  any  cooclusion  to  be  drawn 
frotn  theno,  as  similar  cells  may  be  derived  from  other  parts  of  the  urinary  tract* 

When  calculous  pyelitis  results,  the  same  symptoms  m  above  described 
persist,  but  the  pain  is  more  constants  thou^^h  often  less  acute*  There  may 
he  ^reM  frequency  of  roicturition.  The  urine,  which  remains  acid,  contains 
n  gradually  incrcasiog  amount  of  pus,  reaching  sometimes  to  many  ounces 
daily.  If  the  several  quantities  of  urine  passed  during  the  day  be  collected, 
it  may  be  found  that  the  pns  is  variable  in  quantity,  and  may  even  disappear 
for  a  few  hours,  or  even  days,  its  reappearance  being  accompanied  by  some 
rehef  of  the  pains  in  the  loin.  Intermittent  pus  in  acid  urine  may  be  regarded, 
as  Rayer  pointed  oat,  as  undoubted  evidence  of  pyelitis  affecting  one  kidney 
only.  The  symptoms  of  calculous  hydronephrosis  and  pyonephrctis  will  be 
considered  later. 

Diagnosis.— It  is  impossible  to  enter  in  detail  into  a  consideration  of  the 
many  ditTerent  conditions  which  m»y  simiikte»  or  be  siraulat/ed  by  the  symp- 
toms of  renal  calculus.  That  the  subject  is  one  of  mnch  importance  to  the 
Surgeon  is  best  shown  by  the  fact,  which  will  again  be  referred  to,  that  in  t 
considerable  number  of  cases  operation  has  been  undertaken  for  the  reino?«t 
of  a  suspected  renal  calculus  which  has  been  found  not  to  exist. 

Certain  abitormat  amtlidons  of  the  urtm*,  especially  a  high  degree  of  acidity 
with  an  excess  of  uric  acid  or  the  presence  of  crystals  of  oxalate  of  lime,  may 
occasion  symptoms  closely  resembling  those  of  renal  calculus  ;  for  this  reason* 
before  undertaking  an  operation  for  the  removal  of  a  suspected  renal  calculot, 
it  is  generally  wise  to  anbmit  the  patient  to  a  coorse  of  medical  treatnicnt. 
Among  other  affections  of  the  kidney  which  may  occasion  symptoms  resembling 
those  of  stone  are  certain  tumours,  tuberculous  disease,  movable  kidney,  inter- 
gtitial  nephritis,  neuralgia,  and  in  rare  instances,  the  effects  of  an  injury. 
Most  of  these  conditions  will  be  considered  subsequently.  West  and  Bowlby 
have  publif»hed  cases  of  granular  kidney  in  which  hematuria  was  a  markr^I 
symptom  ;  the  most  important  features  of  these  cases  are  the  low  specific 
gravity  of  the  urine  and  the  general  condition  of  the  arterial  system.  Simple 
neuralgia  of  the  kidney  is  the  only  explanation  forthcoming  of  some  casoi  of 
I'enal  pain  in  which  operation  exposes  an  apparently  healthy  organ.  In  con 
nexion  with  injury  it  mufet  he  remembered  that  a  stone  may  in  this  way  be 
displaced,  and  so  for  the  first  lime  give  rise  to  symptoms,  but  apart  from  thli, 
Morris  suggests  that  a  neuralgic  condition  may  be  set  op  by  the  scarring  in 
or  around  the  kidney  due  to  a  laceration.  Many  affections  of  oth^  nhtkminal 
viscfira  may  simulate  the  symptoms  of  renal  calculus ;  among  these  may  be 
mentioned  gall-stones,  ulcer  of  the  stomach  or  duodenum,  and  typbHtia.  Od 
the  other  liand  it  must  be  reiuemliered,  as  Godlee  has  shown,  that  re|ieated 
attacks  of  intestinal  colic,  aaxmipanied  by  nausea,  may  be  the  nioat  marked 
symptom  of  stone  in  the  kidney.  The  pain  of  spinal  caries  may  rcsemblp 
that  of  renal  calculus,  and  Wright  of  Manchester  has  reconled  a  vmt  in  wbiek 
testicular  jmin,  increased  frequency  of  micturition  and  nausea  were  pmbaUr 
caused  by  the  pressure  of  a  small  abscess  upon  the  kidney  itself.  Laittly^  H 
has  already  l)een  mentioned  that  irribibility  of  the  bladder  may  be  90  tnarM 
a  symptom  that  the  case  may  be  mistaken  for  one  of  i'esieal  diaease*  ttpecid^ 
calculus. 
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Treatment. — During  the  descent  of  a  renal  calculus,  which  always  occupies 
many  hours,  and  perhaps  some  days,  the  patient  should  have  full  doses  of 
opium,  drink  bland  diluents  freely,  be  put  into  a  warm  hip-bath,  and  have  hot 
fomentations  or  mustard  poultices  applied  to  the  loin  ;  the  bowels  should  also 
be  thoroughly  emptied  by  enemata.  Should  the  pain  be  very  intense  the 
administration  of  chloroform  may  be  necessary,  and  whilst  the  patient  is  under 
the  influence  of  the  anaesthetic  the  abdomen  may  be  thoroughly  manipulated 
along  the  course  of  the  ureter.  It  is  well  to  bear  in  mind  that  a  train  of 
symptoms  somewhat  similar  to  that  induced  by  the  descent  of  the  calculus 
may  be  excited  by  some  forms  of  irritation  or  flatulent  distension  of  the 
caecum  and  descending  colon,  which  will  require  appropriate  treatment. 

Should  the  stone  fail  to  descend,  and  give  rise  to  the  train  of  symptoms  just 
described,  medical  treatment  may  be  of  much  use.  An  attempt  may  be  made 
to  dissolve  the  stone  by  the  administration  of  doses  of  potash  or  lithia  sufficient 
to  keep  the  urine  persistently  alkaline.  At  th^same  time  the  diet  must  be 
strictly  reo^ulated  on  the  principles  laid  down  in  the  Chapter  on  Urinary 
Calculi.  The  patient  must  use  distilled  water  only  for  drinking  purposes.  By 
this  treatment  the  stone  appears  in  some  cases  to  have  been  dissolved  suffi- 
ciently to  allow  of  its  passage  by  the  ureter.  If  the  patient's  circumstances 
allow  of  it,  several  months'  rest  in  the  recumbent  position  may  be  tried,  as 
under  this  treatment  the  calculus  may  become  encysted  and  fixed  in  one  calyx, 
and  cease  to  cause  trouble.  If  these  means  fail,  the  question  arises  of  per- 
forming the  operation  to  which  the  term  "nephro-lithotomy"  has  been  applied 
by  H.  Moms,  who  was  the  first  to  undertake  it.  This  operation,  which  consists 
in  the  removal  of  a  stone  from  an  otherwise  healthy  kidney,  must  be  clearly 
distinguished  from  simple  incision  of  the  kidney  or  "  nephrotomy,"  undertaken 
in  the  later  stages  when  the  kidney  is  distended  with  pus  or  urine.  It  must 
not  be  assumed,  however,  that  every  case  of  renal  calculus  is  one  suitable  for 
operation.  The  conditions  justifying  surgical  interference  are  the  following:— 
1.  The  disease  must  have  lasted  sufficiently  long  to  make  it  certain  that  there 
is  no  hope  of  natural  cure  by  spontaneous  expulsion.  2.  The  inconvenience 
caused  must  be  such  thac  it  seriously  interferes  with  the  patient's  enjoyment 
of  life.  3.  Medical  treatment  must  have  been  fairly  tried  and  have  failed.  4. 
The  patient  must  not  be  passing  gravel  habitually,  as  it  is  evident  that  under 
these  conditions  a  fresh  stone  would  probably  form  in  the  injured  kidney,  and 
lodge  there  after  tht^  operation.  5.  The  symptoms  must  be  distinctly  unilateral. 
6.  The  patient  must  be  otherwise  in  good  health,  not  too  old,  and  especially 
not  too  fat.  7.  Lastly,  if  in  spite  of  treatment  the  symptoms  of  pyelitis 
come  on,  especially  a  steadily  increasing  amount  of  pus  in  the  urine,  the 
operation  may  be  undertaken  in  the  hope  of  saving  the  kidney  and  of 
preventing  the  occun-ence  of  pyonephrosis,  provided  that  other  conditions 
are  favourable. 

Vepliro-lithotomy  was  first  performed  by  Henry  Morris  in  1880.  Three 
incisions  have  been  recommended  for  exposing  the  kidney  in  the  loin  :  a  ver- 
tical incision  immediately  external  to  the  edge  of  the  quadratus  lumborum;  a 
long  oblique;  and  a  transverse,  or  nearly  transverse,  incision.  Of  these  the 
last  is  prefeiable,  as  being  accompanied  by  less  haemorrhage,  and  more  fully 
exposing  the  kidney.  It  is  best  made  slightly  obliquely,  commencing  imme* 
diately  below  the  free  extremity  of  the  last  rib,  and  passing  backwards  to  the 
edge  of  the  erector  spinse.     It  must  not  be  made  parallel  to  the  rib,  bnt 
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fllightlj  less  obliquely,  m  that  ite  post^enor  end  is  from  three-qoartera  of  an 
inch  to  an  inch  below  the  rib.  This  is  necessai;y  to  avoid  the  risk  of  wounding 
the  pleura,  winch  ofUn  extends  below  the  last  rib  posteriorly  for  fn>m  half  to 
ihree-qaarters  of  an  inch.  This  incision  may  be  enlarged  forwards  if  neccasaiy^ 
care  beins?  taken  to  avoid  wounding  the  peritoneum  ;  but  should  more  roooi 
be  required  for  any  puipose,  it  is  best  obtained  by  cutting  from  the  firit 
incision  downwards  towards  the  crest  of  the  ilium,  parallel  to  the  outer  bctrder 
of  the  qnadi-atus  kimliorum.  The  position  of  the  patient  and  the  e^irly  stages 
of  the  operation  are  the  same  as  those  of  colotomy,  except  that  the  incision 
is  placed  higher  up  ;  for  the  anatomy  of  the  parts  cut  through  the  re^er  is 
referred  to  the  description  of  that  operation  (p,  1121).  The  fat  aboot  the  kidney 
being  reached,  the  wound  must  be  held  forcibly  open  by  copper  spatul»,  while 
an  assistant  pushes  the  kidney  towards  the  wnund  by  pressing  on  the  abdomen. 
The  fat  is  then  torn  through  with  fingers  or  Jbrceps,  keeping  to  the  back  part 
of  the  wound  close  t^j  the  quadratus*  If  the  fat  is  much  indarati^d  by  chronic 
perinephritis,  considerable  difficulty  may  be  found  in  exposing  the  ca[j«nle  of 
the  kidney,  but  in  a  case  suitable  for  nepbro-lithotomy,  in  which  the  kidney  ig 
healthy,  no  difficulty  is  found  in  so  doing.  The  sense  of  resistance  offered  t^y 
the  solid  mass  of  the  kidney  will  serve  as  a  gnide  to  the  direction  in  which  it 
is  to  be  sought*  This  part  of  the  operation  is  accompanied  by  httle  or  no 
bleeding.  The  kidney,  being  exposed  fully,  should  now  be  methodically  pnnc- 
tared  with  a  smooth  round  needle*  A  common  dai-ning-needle  held  in  a  pair 
of  torsion -forceps  answers  the  purpose  admirably.  A  piece  of  carboliated  silk 
may  be  passed  through  the  eye  and  tied  round  the  forceps  to  prevent  the  necadle 
from  accidentally  slipping  out.  If,  after  a  methodical  examination  ciirn(*4  ont 
over  the  whole  kidney,  nothing  is  felt,  the  forefingers  may  be  passed  l>eforc  and 
l^ehind  it,  and  the  kidney  pressed  between  them  and  the  pelvia  and  tipper  end 
uf  the  ureter  examined. 

Supposing  a  stone  has  not  been  detected  by  these  methods,  the  Sargeoo 
should  proceed  to  incise  the  kidney,  in  order  that  he  may  explore;  its  interior* 
A  narrow  scalpel  is  passed  through  the  kidney  substance  at  its  convex  border 
in  the  direction  of  the  pelvis,  and  this  puncture  is  sufficiently  dilated  with 
sinus  or  polypus -forceps  to  allow  the  introduction  of  the  finger.  The  indiiion 
is  usually  followed  by  a  profuse  gush  of  blood,  which  is  at  first  very  alarming. 
but  the  pressure  of  a  sponge  for  a  few  minutes  arrests  it.  The  pelvis  is  now 
carefully  explored  with  the  finger,  and  with  a  small  bladder-«ound  which  ii 
passed  into  the  different  calyces  and  into  the  upper  end  of  the  ureter*  Before 
proceeding  to  puncture  or  incise  the  kidney,  51  orris  turns  the  organ  out  on  to 
the  suriiwje  of  the  loin,  and  is  thus  able  to  examine  it  thoiT>aghty  by 
sight  as  well  as  by  touch. 

The  stone  is  removed  through  the  incision  by  which  it  wat  detected,  or  if  j 
the  stone  was  found  with  the  needle,  by  passing  a  scalpel  down  to  it  bdbft 
the  needle  is  removed.  The  finger  is  inserted,  jmd  the  stone  ma?  perfaapi  br 
hooked  out  by  it ;  but  if  this  cannot  he  done,  a  pair  of  forceps  tniMl  ht 
applied,  guided  by  the  finger.  It  is  better  in  all  i*mm  to  cut  tlinntgh  Ibt 
oortex,  and  not  to  try  to  open  the  pelvis.  Wounds  of  the  kidney  stiliilmiict 
heal  readily,  but  those  of  the  pelvis  are  apt  to  leave  a  fistula.  TbeiAOM 
having  Ijeen  removed  and  all  bleeding  an^ted  by  temporary  pre«s?!!T  ntn  tbe 
kidney  with  a  spongt*,  the  external  wound  may  be  cloeeti  by  sat  lOg 
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out  not  enter  it.  The  urine  will  probably  flow  from  the  wound  for  some  days 
or  weeks,  but  in  several  of  the  recorded  cases  rapid  healing  has  taken  place. 
One  of  the  most  extraordinary  is  that  recorded  by  Bennett  May,  in  which 
he  removed  a  stone  weighing  one  ounce,  and  of  extremely  irregular  form, 
the  wound  completely  healing  in  five  weeks.  The  dressing  should  be 
strictly  antiseptic,  and  while  the  urine  is  escaping,  it  must  be  changed  twice 
a  day. 

It  has  already  been  said  that  the  profase  haemorrhage  which  as  a  rule 
follows  incision  of  the  kidney,  usually  quickly  ceases  with  pressure.  In  some 
instances,  however,  it  has  been  found  necessary  to  plug  the  wound  with  strips 
of  gauze,  or  to  pass  a  ligature  deeply  through  the  kidney  substance,  as 
suggested  by  Arbuthnot  Lane,  and  thus  close  the  part  of  the  wound  con- 
taining the  bleeding  vessel.  Nephrectomy  is  a  last  resource.  Qodlee  has 
recorded  a  case  in  which  the  haemorrhage  which  occurred  during  the 
extraction  of  a  large  calculus,  and  had  been  arrested  by  plugging,  recurred 
and  proved  fatal  about  an  hour  after  the  operation. 

No  better  proof  can  be  given  of  the  difficulties  attending  the  diagnosis  of 
renal  calculus  than  a  consideration  of  the  large  number  of  cases  in  which  the 
kidney  has  been  explored  for  stone  unsuccessfully  by  operators  skilled  in  this 
department  of  Surgery.  Morris  has  recorded  no  fewer  than  28  cases  occurring 
in  his  own  practice.  He  classifies  the  conditions  actually  present  as  follows  : 
Tuberculous  pyonephritis  in  2  cases  ;  abscess  of  the  kidney  in  5  cases ;  effects  of 
former  perinephritis  due  to  injury  in  4  cases  ;  movable  kidney  in  2  cases ; 
abscess  of  prostate  in  1  case  ;  calculus  in  lower  end  of  ureter  in  2  cases  ;  effects 
of  former  passage  of  a  calculus  in  2  cases  ;  disease  in  neighbouring  organs, 
such  as  caecum  and  stomach,  in  2  cases  ;  spinal  disease  with  perinephritic 
suppuration  in  J  case  ;  undetected  renal  calculus  in  2  cases ;  no  sufficient 
cause  detected  in  2  cases.  Of  the  whole  series  of  28  cases  there  was  disease  in 
the  kidney  or  around  it  in  21  ;  complete  recovery  followed  operation  in 
14  cases. 

When  the  presence  of  a  renal  calculus  has  led  to  the  production  of  hydro- 
nephrosis or  pyonephrosis,  medical  treatment  is  useless,  and  early  surgical 
interference  gives  the  only  chance  of  cure.  The  treatment  consists  in  nephro- 
tomy— simple  incision  of  a  kidney  distended  with  pus  or  urine.  The  removal 
of  a  stone  under  these  circumstances  is,  as  Morris  points  out,  a  very  different 
operation  from  nephro-lithotomy,  and  should  certainly  be  distinguished  by 
another  name,  otherwise  great  confusion  must  arise  in  our  statistical  records. 
nephrotomy  is  performed  through  an  incision  in  the  same  position  as  that 
employed  in  nephro-lithotomy,  but  it  need  not  be  so  extensive,  as  no  exploration 
of  the  surface  of  the  kidney  is  required. 

The  surface  of  the  enlarged  kidney  being  exposed,  it  must  be  punctured 
with  a  broad-bladed  scalpel,  and  the  finger  inserted  at  the  puncture  before  the 
fluid  escapes,  in  this  way  the  dilated  calyces  are  easily  examined,  and  should 
a  stone  be  present  it  may  be  removed.  After  the  operation  a  large  drainage- 
tube  is  inserted,  reaching  well  into  the  pelvis  of  the  kidney  ;  this  must 
gradually  l)e  shortened  as  the  cavity  closes.  Vephreotomy,  or  excision  of  the 
kidney,  has  fre(|Uently  been  performed  with  success  for  calculous  pyonephrosis, 
mc^t  commonly  for  the  cure  of  a  fistula  resulting  from  nephrotomy  and 
drainage.  Indeed,  these  simpler  means  so  frequently  fail  that  some  BurgeoT^s^ 
are  of  opinion  that  it  is,  as  a  rule,  advisable  to  resort  at  once  to  nephrectotsVS 
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in  cases  of  cwlculous  pyonephrosis  if  the  other  conditions  arc  favo»ra!«!«v     Tht 
operation  is  described  at  pii|re  lO'iO. 

Examination  of  the  Kidney  by  Abdominal  Section  h^is  beeii  n<ivoc^i[i^<i  i 
hy  Knovvsley  Thornton,  a>i  applittibie  to  the  majority  of  cases  of  cahjuhis,  or  I 
other  diseai^es  of  the  kidney,  on  the  folhiwintr  j^rounds  :  First,  that  by  ab- 
dominal  exploration   we   can   ascertain    certainly  whether   there   it*    an*>therl 
kidney,  and  if  it  is  healthy  ;  secondly,  the  presence  of  a  calculus,  and   its 
exact  situation  can  be  more  ace  nrately  determined  by  manipnlation  from  th<*j 
peritoneal  cavity  than  from  a  lumbar  in<Msion  ;  thirdly,  if  it  )v  (ietermineil  tul 
i-emove  a  stone  by  lumbar  nephrotomy,  the  operation  is  Hicilitated  by  steady  in  j!  f 
and  manipulatinjr  the  kidney  from  within  the  abdomen  ;    fourthly,   if  the 
itone  happen  to  be  lodged  in  the  ureter,  this  condition  can  be  rec<>gxiizedj 
and  dealt  with  from  the  abdominal  incision.     Lastly,  he  maintains  that  the 
abdominal   incision   in  no  way  adds  to  the  danger  of   the   operation.      In 
Thornton's  own  bauds  the  combined  operation  has  given  eiccllGnt  insults  in  i 
several  cases,  hut  most  Surgeons  prefer  reserving'  it  for  exceptional  cases.     In  | 
all  cases  in  which  there  is  but  little  enlargement,  both  sides  of  the  Iddoey  can  ] 
l>e  examined  from  the  lumbar  wound,  and  probably  a  stone  is  not  more  likely  ' 
to  be  missed  when  searched  fcT  in  this  way  than  when  the  kidney  is  handler] 
from  the  abdojnen. 

Complete   Suppression  of  Urine   may    result   from   the  mmultaoeooi*  I 
obstruction  of  both  ureters  by  calculi.     It  has  also  l>een  known  to  occur  aliUT| 
excision  of  one  kidney  frc^m  obstruction  of  the  ureter  of  the  remaining  or^^ 
and,  in  a  remarkable  case  recorded  by  Omllee,  complete  suppression,  whicli  i 
emled  fatally,  was  due  to  obstruction   l^y  a  calculus  of  the  right  uret*fr,  with 
suppuratitjn  in  and  aronnd  the  kidney,  the  left  ureter  being  free  itnd   \K 
kidney  in  a  condition  of  chronic  int^i'stitial  nephritis, 

Tiie  symptoms  of  this  Bo-called  **  obstructive  suppression '*  diihr  m  nvMv\ 
I'espects,  as  William  Roberts  and  others  have  |x>inted  out,  fix>m  tho€^e  wliich  I 
(KXJur  in  **  non-obntructive  suppression  '*  due  to  Bright^s  disease  and  «>thrr 
causes,  including  the  reflex  disturbances  following  the  passage  of  instrttm«nti» 
along  the  uretlira  (Chap.  LXXL)  The  duration  of  life  is  usually  nine  toekveti  | 
days,  and  for  about  a  week  no  serious  symptoms  supervene,  During  the  last 
two  or  three  days  of  life  the  most  important  symptoms  are  mnR*ular  t\n*t<»hing» 
and  gradually  increasing  weakness  ;  the  pu|iils  a»v  contracteil ;  the  i  r  \  in* 

clear  to  the  last,  and  convulsions  and  coma  are  I'are  \  the  appetii  awA 

the  tongue  dry,  but  there  may  be  no  vomiting ;  there  is  often  proftise  sweating,  j 
Death  is  preceded  by  increasing  drowsinees,  and  sometimes  by  glight  delirianr. 
Frecjuently  a  smull  quantity  of  pale  urine,  of  low  specific   gmvity,  is  pas«?d 
at   irreiiTular  intervals.      The  successful   treatment  of  cases  ot    ob«tnictiw , 
suppression  by  operation  may  justly  l>e  regarded  as  a  triumph  of  renal  »ur|rfjry.  I 
Ralfe  and  Godlee  have  recorded  the  case  of  a  woman,  aged  twenij*«i\»  m 
whom  snppression  of  urine  followed  several  attacks  of  bilateral  r»*iiid  colic-  j 
riperation  >vas  umlertaken  after  the  suppression  ha*l  j»ei^iste<l  ft>r  tifV.y-thrwf 
hours.     The  urethra  was  first  dilated  and  the  orifices  of  the  u re ter§  ejplonKi' 
for  stone,  with  a  negative  result.     The  left  kidney  was  then  expo^^H]  in  th^ 
loin,  and  a  stone  removal  from  the  ureter  about  two  inches  kdow  the  kidorj. ' 
The  secretion  of  the  kidney  was  re-established,  but  the  attacks  of  colic  on  Ibf ' 
right  side  recurred.   A  month  later  the  right  kidney  and  ureter  were  expioreiL 
but  only  st»me  gravel  and  mucus  were  found  in  the  pelvis*    Eleven  «ki^  ailtr- 
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wards  a  weak  antiseptic  solution  stained  with  ink  was  injected  into  the  drainage- 
tube  which  entered  the  kidney,  and  was  found  to  pass  along  the  ureter  into  the 
bladder.  On  the  following  day  a  small  stone^  presumably  dislodged  from  the 
ureter  by  the  injection,  was  passed  per  ureihram.  The  patient  made  a  perfect 
recovery.  If  no  stone  is  detected  in  the  pelvis  of  the  kidney  or  ureter  a  fine 
oesophageal  bougie  may  be  passed  downwards  along  the  ureter  in  the  hope  of 
displacing  a  calculus  which  may  be  blocking  it  at  a  lower  level.  In  an  altogether 
doubtful  case  the  suggestion  of  Knowsley  Thornton  must  be  taken  into  con- 
sideration :  viz.  to  open  the  abdomen  by  Langenbuch's  incision  on  the  side  on 
which  the  blocked  ureter  seems  most  likely  to  be  found,  and  thus  to  explore 
both  ui-eters  and  kidneys  before  proceeding  to  the  lumbar  operation. 

Clement  Lucas  and  Meyer  of  New  York  have  successfully  operated  for  the 
relief  of  obstructive  suppression  due  to  blockage  of  the  ureter  of  the  remain- 
ing kidney  after  nephrectomy.  In  Lucases  case  nephrectomy  has  been  per- 
formed for  calculous  disease.  Three  months  later  suppression  occurred,  and 
afcer  five  days'  medical  treatment  had  failed  to  give  relief,  the  remaining 
kidney  was  explored  from  the  loin,  and  a  stone,  which  had  acted  as  a  ball-valve 
to  the  upper  end  of  the  ureter,  removed  from  the  pelvis.  The  wound  healed 
completely,  and  the  patient  was  in  good  health  fi^^  years  after  the  operation. 

A  Calcnliui  in  the  Ureter  is  most  commonly  arrested  at  one  of  the  three 
following  positions:  at  a  distance  of  about  two  inches  below  the  kidney;  at  the 
brim  of  the  pelvis  ;  and  at  the  vesical  orifice.  At  the  first  and  last  of  these 
positions  the*  ureter  is  narrowed,  and  opposite  the  pelvic  brim  it  presents  a 
sharp  curve,  lu  several  cases  a  stone  lodged  in  the  uppermost  of  these  posi- 
tions has  been  removed  through  the  lumbar  incision  by  which  the  kidney  had 
l)een  previously  explored  with  a  negative  result.  Calculi  arrested  at  or  above 
the  vesical  orifice  of  the  ureter  have  been  detected  by  vaginal  or  rectal  exam- 
ination, and  have  been  removed  by  dilatation  of  the  female  urethra,  by 
suprapubic  cystotomy,  or  by  an  incision  in  the  roof  of  the  vagina,  as  successfully 
practised  by  Emmet,  Cabot,  and  Cotterell.  The  diagnosis  of  a  stone  lodged 
in  the  ureter  at  or  about  the  brim  of  the  pelvis  will  usually  depend  upon  the 
uh«ociatiou  of  the  ordinary  symptoms  of  calculus  with  localized  pain  and  ten- 
derness on  abdom  inal  palpation.  Twynam  and  Arbuthnot  Lane  have  confirmed 
the  diagnosis  in  two  cases  by  abdominal  section.  In  Twynam's  case  the  pain 
was  referred  to  the  left  side,  but  the  stone  was  found  in  the  right  nreter ;  the 
abdominal  wound  was  closed,  and  three  weeks  later  the  stone  was  removed 
extraperitoneal ly  through  an  incision  in  the  right  iliac  region  similar  to  that 
employed  for  li;^^atiirc  of  the  common  iliac  artery.  A  similar  operation  has 
since  l)een  performed  by  Cotterell.  In  stripping  up  the  peritoneum  from  the 
iliac  fossa  it  must  be  remembered  that  the  ureter  adheres  closely  to  the  serons 
membrane.  The  use  of  sutures  in  the  ureter  seems  to  be  unnecessary.  In 
liane's  wise  the  stone  was  removed  transperitoneally  through  the  exploratory 
incision  which  had  been  made  at  the  outer  edge  of  the  rectus,  and  the  incision 
in  the  ureter  was  closed  with  sutures. 


MOVABUB   KIDNEY. 

Two  distinct  anatomical  varieties  of  abnormal  mobility  of  the  kidney 
are  met  with  :  first,  the  movahlp  kuinsi/,  properly  so  called,  in  which  the 
kidney  moves  behind  the  peritoneum;  and  secondly,  thejloating  kid.t^«M^  "^^"^ 
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mobility  of  which  depends  upon  the  presence  of  a   more  or   h^ 
mesoncphron.     Clinically   the    two    varieties    are    usually   indist  .ble; 

although  tli«  existence  of  a  very  wide  range  of  mobility  in  all  m  is  ig 

fiu^gestive  of  the  floating  variety.  True  floating  kidney  is  rare,  and  prubttbly 
always  congenital.  Movable  kidney  is  very  much  more  common  in  females  than 
males,  and  the  right  kidney  is  more  often  aflected  than  the  kfi.  Among  the 
oaasee  which  are  supposed  to  act  in  the  prcxiuction  of  the  affection  are  a 
relaxed  condition  of  the  abdominal  walls  following  pregnancy,  rapid  absoq>- 
tion  of  the  fjeriuephritic  fat  due  to  general  wasting^  and  falls  or  other  iDjuries. 

Symptoms. — An  extremely  movable  kidney  may  be  discovered  accidentally 
on  abdottiiaal  examination,  and  be  altogether  unproductive  of  discomfort. 
The  most  common  symptom  is  a  heavy  dragging  j>ain  in  the  loins,  which  \s 
liable  to  exacerbations,  and  may  l>e  attended  with  nausea.  The  atTectioa  i* 
not  uncommon  in  neurotic  subjects ;  it  may  be  attended  with  gitstric 
disturbances,  and  the  piin  is  apt  to  be  increased  at  the  menstrnal  periods. 
Intermittent  hydronephrosis  is  an  occasional  complication,  and  is  doubtl€»* 
due  to  twists  and  kinks  of  the  ureter ;  the  periodical  disiippearance  ul'  the 
swelling  will  be  obsened  to  be  followed  by  an  increased  flow  of  uriot. 
Hematuria  and  albuminuria  have  also  been  known  to  occur,  apparently  frvmi 
transient  disturlMinces  of  the  circulation  in  the  kidney*  Abur>rmal  mobihtjof 
the  kidney  may  be  associated  with  disease  of  the  organ,  such  as  calcnlus — a 
fact  which  must  be  borne  in  mind  when  prominent  renal  symptf»ms  mrv 
present. 

The  BiagnoBis  of  movable  kidney  is  usually  easy.  Among  the  umns 
conditions  with  which  it  has  been  confonnded  are  ovarian  cyste,  tumours  of 
the  megentei7  and  omentum,  and  distended  gall-bladder.  The  latter  tUfiHrtioo 
has  not  unfrequently  been  mistaken  for  movable  kidney,  and  it  is  an  interat^ 
uig  fact  that  the  two  conditions  may  be  present  together,  each  being  pomtij 
the  result,  as  Morris  suggests,  of  tight  lacing. 

TreaimenL — In  some  oases  all  the  symptoms  dne  to  a  movable  kidrngr 
are  relieved  by  the  nse  of  a  padded  elastic  belt,  which  should  always  be  Iried 
before  other  means  are  suggested.  Operation  is  justified  if  the  psio  ii 
extreme  or  if  there  are  evidences  of  obstruction  of  tlie  urt*r4T  «»r  renal  reneh. 
Nephrectomy  has  repeatedly  been  performed  for  this  condition,  bot  it  is  • 
severe  measure  in  a  disease  attended  with  so  little  danger  to  life,  and  should 
be  reserved  for  the  exceptional  cases  in  which  the  kidney  is  ext^oairelT 
diseased,  or  in  which  the  operation  described  lu^low  has  faikfl  and  the 
symptoms  are  extremely  severe.  Newman  of  (j'lasgow  has  collected  iSCi  cmt% 
of  nephrectomy  for  movable  kidney  of  wbid)  ti  died.  In  17  cam^  the 
excised  kidney  was  normal.  A  simpler  methml  of  treatment,  which  oootiiU 
in  suturing  the  kidney  or  the  peri  nephritic  tissue  to  the  pariett^,  wm  flnt 
adopted  by  Halin  of  Berlin  in  \m\.    ThiH  of*eration,  which   i^  ha 

**  mphrorrhaphi/^'^   has  since   frequently   lieen   perfurmeil  with  r.  ,t>k 

success. 

JNTeplirorrhapliy. — The  kidney  is  exposetl  by  the  lumbar  incision  described 
at  p.  102  J. 

The  metbcid  of  fixing  the  kidney  originally  adopted  LrousfstcHl  in  snturiiig 
the  perinephritic  areolar  tissue  tu  the  divided  mnscles  tif  the  abdominal 
wall,  but  a  more  certain  result  is  obtaine<l  by  parsing  two  or  thre«  eitttuw 
through  the  kidney  substance  itself.     Silkworm  gut^  silk,  or  kaogarvta  temke 
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maj  be  employed.  Morris  oses  three  sutnres,  which  penetrata  half  an  inch 
into  the  kidney  aubstaace,  and  are  passed  through  the  tmnsversalis  fa^la 
and  mnBcle^,  8ome  Hur^eons  recommend  that  the  fibrous  ca{)sule  should 
be  reflected  from  tliat  part  of  the  surface  of  the  kidney  which  will  lie  in 
contact  with  the  abdominal  wall.  The  incision  is  closed  with  sutures,  drained, 
and  dressed  in  the  usual  way.  Keen  has  collected  K54  cases  of  nephrorrhaphy 
with  4  deaths.  In  not  a  few  instances  the  operation  has  failed  to  relieve  the 
symptoms  completely,  although  it  has  succeeded  in  fixing  the  kidney. 


I 
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TC7B13BCULOUS    KlDITZY. 

The  jjathology  and  symptoms  of  thiH  disease  are  fully  described  in  works 
on  medicine.  It  will  be  sufficient  to  allude  here  merely  to  those  points 
that  have  a  hearing  on  surgery* 

Tuberculous  disease  of  the  kidney  ifi  indeed  of  eouHiderable  interest  to  the 
Surgeon,  not  only  because  he  may  be  called  upon  to  perform  nephrotomy  or 
nephrectomy  for  this  condition,  but  l)ecau8e  in  a  considerable  proportion  of  cases 
the  early  symptoms  are  referred  by  the  patient  to  the  lower  urinary  tract,  and 
may  closely  simulate  stone  and  various  other  vesical  attections,  Tnberole  of 
the  kidney  may  form  merely  a  pait  of  general  taberculoais,  but  in  these  cases 
the  infection  occurs  late  in  the  disease,  aud  gives  rise  to  no  symptoms, 
Pnraary  tuberculosis  of  the  kidney  may  commence  in  that  organ*  and  be 
limited  to  it  for  some  time,  or  it  may  be  merely  a  part  of  general  tuberculous 
disease  of  the  gen i to-urinary  tract.  When  the  disease  begins  in  the  kidney, 
it  corruuenoes  by  the  formation  of  a  caseating  centre  in  the  Cfjrtex,  or  at  the 
base  of  a  pyramid.  This  softens  and  gnidually  extends  until,  by  the  destructiun 
of  the  pyramid  corresponding  to  the  alTected  part,  it  reaches  the  pelvis,  and 
tbe  products  of  the  procsess  mixed  with  pus  are  discharged  with  the  urine. 

reml  such  centres  in  various  stages  of  softening  and  disintegration  ar« 
usually  met  with  in  the  same  kidney.  The  mucous  membmne  of  the  pelvis 
then  becomes  affected,  and  the  disease  extends  to  the  bladder.  In  some  cases 
the  disease  follows  the  reverse  course,  ooramencing  in  the  prosUte  or  bladder, 
and  extending  upwards  to  the  kidney.  It  frequently  happens  in  the  later 
stages  that  the  ureter  becomes  obliterated.  The  disease  then  follows  one  of 
two  cx>nr8C*8  :  either  the  chronic  snpparation  continues  and  the  remains  of  the 
kidney  bect^ne  disL^^tided  into  a  huge  abscei«s,  which  may  finaUy  fM»int  in  the 
loin  or  burst  into  the  gut,  or  the  fluid  parts  of  tbe  pas  may  be  ahsorljed  and 
the  residue  form  a  thick  putty-like  mass,  which  may  remain  unchanged  for 
months  or  years.  The  former  condition  must  necessarily  occur  if  any  secreting 
snltntance  remains  undestroyod  in  the  kidney. 

The  Post-mortem  Appearances  of  a  kidney  in  the  advanced  stages  are 
the  following  : — Tlie  whole  kidney  is  greatly  erdarg»?d,  often  to  five  c*r  six  times 
its  natnral  size.  The  ^leri nephritic  fat  is  densely  lndurate<l  by  clironio  inflam- 
mation, and  intimately  blended  with  the  capsule  ;  the  capsule  is  thickened,  but 
separates  with  moderate  ease  from  the  cortex  ;  the  oortcx,  if  any  remains,  is 
ibtn  and  tough  :  the  pyramids  have  disappeared,  the  pelvis  and  calycea  are 
dilated,  and  the  whole  cavity  is  HIIkI  with  a  thick  creamy  or  jiutty-like  mass 
having  a  s^jur  olTensive  smell.  In  Icsm  advananl  cases  only  one  nr  two  pyra- 
mids with  the  corresponding  part  of  the  cortex  may  be  affected.  Two  im[>ortaDt 
facta  with  regard  to  this  affection  are:  Fiwt,  that  in  a  large  propottv^^  <A  ia»fli»es» 
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both  kidneys  art^  in) plicated,  though  the  disease  is  always  mare  advanutsd  ift| 
one  than  in  the  other  ;  and,  secondly,  that  if  it  ia  at  ail  advanced,  the  morbid' 
condition  extends  a  greater  or  less  distance  down  the  ureter. 

The  Symptoms  may,  in  the  early  stage,  be  referred  chiefly  to  the  bladder  : 
there  may  be  jL'reat  irritation  and  an  almost  constant  desire  to  pass  water,  with 
scalding  pain  during  the  art.  There  is  at  the  same  time  pain  \n  the  loin, 
usaaliy  dull  and  achin£r,  and  not  radiating'  to  the  testicle  or  groin.  It  may  be 
increased  by  movement,  especially  of  the  neighbouring  muscles.  When  both 
kidneys  are  seriously  affected,  constant  vomiting  may  form  a  marked  featojv 
of  the  case.  The  urine  contains  pus,  often  in  considerable  amount  and  inter- 
mittent, and  the  bacillus  tiibercnlosis  has  been  recognized  in  it,  and  the 
diagnosis  thus  established.  BkM>d  may  occur,  but  is  seldom  abundant,  and 
often  completely  wanting*  If  both  kidneys  are  affected,  the  quantity  of  urine 
gradually  diminishes,  and  the  amount  of  solids  excreted  l)ecomes  less.  A* 
the  discii^e  advances,  the  enlarged  kidney  Ijecomes  clearly  perceptible,  pre- 
SLMiting  the  ordinary  signs  of  a  rendl  tumour.  A  chronic  abscesss  gradually 
formn  in  the  loin  in  many  case^t  :  general  tuliercalous  infection  takes  place, 
and  the  patient  dies  of  exhuusliou. 

The  Biagnosia  is  often  extremely  diflicalt.  It  hag  already  been  mentioned 
that  the  irritability  of  the  bladder  may  Ix^  so  great  as  to  be  &nggt«tive  of 
veiiical  disease.  The  distinction  between  ealcnluus  and  tuberculous  Aiw&um 
may  be  attended  with  insuperable  difficulties.  The  following  '  ^y  serve 

til  effect  the  diagnosis  : — 1.  Haematuria  is  often  absent  tn  tui^  diseaje, 

and  when  present  is  uninfluenced  by  rest  and  exercise.  2.  Pus  ia  pnsseiii 
early,  is  often  abundant,  and  more  constant  in  amount  than  when  due  tu 
catculous  pyelitis.  3.  C^aseous  matter  may  be  present  in  the  nrine,  and  mkf 
contain  the  bacillus  tuberculosis.  4.  The  frequency  of  micturition  is,  as  a 
rule,  moiv  marked  than  in  stone,  and  not  reliev^^d  by  rest.  5.  The  pain  in 
tubercle  is  genemlly  more  persistent  and  localized  than  in  stone,  ami  las 
influenced  by  movement,  Cu  Evidence  of  tubercle  may  be  present  else whenr» 
eapecially  in  the  testes,  prostate,  or  ve^iculse  seminales.  7.  XoctumaJ  eleva* 
tfon  of  temperature  is  suggestive  (»f  tubercle ;  and  K.  Progresairc  emaciation 
may  occur,  but  not  uncommonly  the  general  condition  of  a  patient  irilh 
primary  tuberculous  disease  of  the  kidney  is  good* 

In  the  later  stages  the  diagnosis  of  tuberculous  pyociephroais  from  calcoloCH 
(jyoneplirosis  may  be  attended  with  equal  difficulty. 

The  Tre&tment  is  a  matter  of  considerable  doubL  When  abscess  hrm^, 
early  nephrottimy  and  drainage  give  great  relief,  and  ceixainly  prokjug  life ; 
but  should  neplireetomy  ever  be  performed  for  this  disease  ?  In  the  cariy 
stages,  before  the  kidney  is  much  enlargedi  the  diagnosis  is  so  nnoertain,  even 
after  examination  by  an  exploratory  incision » that  it  could  scarcely  ever  be 
justifiable  U^  i*emove  the  organ.  On  the  other  hand,  Kno  '  "hornton 
believes  that  in  the  early  stages  of  primary  renal  tubereuln>  jq  muj 

drainage  may  be  followed  by  a  cure.  In  the  later  stages,  if  both  kidneyi  ait 
ad'ected,  as  happens  in  ubout  3a  |jer  cent,  of  all  cajies,  acpbrectomjr  iroald 
evidently  be  useless  and  probably  fatal.  The  difficulty  of  aaeertainii^  tk 
condition  of  the  opposite  kidney  is  so  great  that,  as  a  general  rule^  it  aetBi 
inadvisable  to  interfere  with  these  cases  except  by  nephrotomy.  At  IcMt  It 
maj  be  said  that  die  oases  in  which  excision  of  a  tuberculous  kidner  if 
Justifiable  are  couipixratively  few  in  number.    (See  Nephrectomy,  p.  luil.) 
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HYDRONSFHBOBIB    AND    PTONSPHBOBIS. 

Hydronephrosis  consists  in  the  distCDsiou  of  the  kidney  with  its  secretion, 
more  or  less  altered  in  character.  The  early  stages  have  already  been 
described  as  the  result  of  increased  urinary  tension  (p.  1006,  et  seq.)  ;  only 
in  exceptional  cases  does  the  dilatation  continue  to  increase  till  a  large 
tumour  is  formed.  The  essential  element  in  the  causation  of  advanced 
hydronephrosis  is  an  incomplete  obstruction  of  the  ureter ;  when  the 
obstruction  is  complete,  atrophy  of  the  kidney  occurs  before  much  dilatation 
has  taken  place.  Hydronephrosis  may  be  due  to  congenital  malformations 
of  the  ureter,  and  may  be  present  at  birth.  The  most  frequent  cause  of  the 
affection  is  pressure  on  the  ui-eter  by  malignant  disease  in  the  pelvis,  especially 
carcinoma  of  the  uterus,  whilst  from  a  surgical  point  of  view  the  most 
interesting  cause  is  impaction  of  a  calculus  in  the  ureter.  Hydronephrosis 
lis  an  occasional  result  of  movable  kidney  has  been  mentioned  at  p.  1014, 
and  the  traumatic  form  has  been  considered  in  Vol.  I.,  p.  874.  The 
symptoms  are  those  of  a  renal  tumour,  fluctuating  distinctly,  and  accompanied 
by  little  pain  and  no  hsematuria.  AVhatever  the  cause  may  be  the  tumour  is 
:ipt  to  vary  in  size,  and  occasional  complete  disappearance  of  the  swelling  may 
be  accompanied  by  an  abundant  flow  of  urine  of  low  specific  gravity.  The 
tliagnosis  may  be  confirmed  by  aspiration  and  examination  of  the  fluid 
withdrawn,  which  will  be  found  to  contain  urea  and  uric  acid. 

Trpfttmenf. — Aspiration  has  occasionally  been  followed  by  a  cure,  but  usually 
only  after  it  has.been  several  times  repeated.  The  spot  selected  for  aspiration 
must  var}'  with  the  case,  but  care  should  be  taken  to  avoid  any  risk  of 
puncturing  either  the  colon  or  the  peritoneum,  in  all  enlargements  of  the 
kidney  these  are  carried  forwards.  If,  therefore,  the  normal  line  of  the  colon 
— that  is  to  say,  a  line  drawn  vertically  upwards  from  midway  between  the 
anterior  and  jK)sterior  superior  iliac  spines — be  taken,  the  needle  is  certain  to 
pass  behind  the  gut  if  there  be  any  distinct  enlargement  of  the  kidney.  If 
any  part  of  the  tumour  be  particularly  prominent  this  may  be  punctured,  but 
if  it  be  in  front  of  the  line  just  mentioned  a  careful  search  tor  the  colon  by 
[)alpation  and  percus.sion  should  be  made.  Aspiration,  if  carefully  performed 
with  a  clean  instrument,  is  perfectly  free  from  danger. 

If  aspiration  fails,  nephrotomy  with  drainage  should  be  performed,  but  is 
frequently  followed  by  an  incurable  renal  fistula.  Nephrectomy  by  the 
abdominal  incision  has  been  practised  successfully, .  but  probably  the  best 
treatment  is  antiseptic  drainage  and  subsequent  lumbar  nephrectomy. 

Pyonephrosis  may  result  from  suppuration  occurring  in  a  kidney  already 
distended  in  any  of  the  ways  above  mentioned.  It  most  commonly  occurs  as 
a  late  stage  of  calculous  or  tuberculous  pyelitis.  Pyonephrosis  is  an  occa- 
sional sequel  of  gonorrhoea.  In  a  case  of  this  kind  in  University  College 
Hospital  tlie  patient  was  completely  cured  by  two  aspirations,  nearly  a  pint  of 
pus  being  removed  on  eiich  occasion.  He  died  some  years  afterwards,  and  the 
kidney  was  found  reduced  to  a  mere  shrivelled  mass  of  fibrous  tissue. 

Treatment. — Aspiration  is  of  service  rather  as  a  means  of  diagnosis  than  of 
treatment,  but  has  occasionally  been  followed  by  cure.  Nephrotomy  with 
drainage  should  be  tried,  and  if  this  fails,  lumbar  nephrectomy  may  be 
pi'actised  in  suitable  cages.  In  opening  a  pyonephrosis  of  doubtful  cause  a 
careful  search  must  be  made  for  calculi  in  the  dilated  kidney  and  in  the 
upper  end  of  the  ureter. 
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Cysts  are  not  DncomtnoE  in  the  kidney,  bnt  they  seldoDi  reach  guch  a  siie 
06  to  call  for  surgical  interference.  tSimpk  ci/»h,  quite  distinct  from  the  gmall 
cysts  80  common  in  granular  kidneys,  are  occasionally  met  with,  and  inaj 
reach  a  cons  idem  ble  size.  In  the  affection  known  as  ci/^lk  kidnefj  the  whole 
organ  may  be  converted  into  little  more  than  a  mass  of  *  ysts,  varying  in  aiae 
from  a  pea  to  an  orange.  The  kidney  may  thus  form  an  enonnous  tumaor* 
filling  a  great  part  of  the  abdomen  and  extending  down  to  the  pelvis.  The 
dieeage  is  not  uncommonly  bilateral,  bnt  one  kidney  is  usually  more  affected 
than  the  other.  These  tumours  seem  Ui>  cause  but  little  trouble  l}eynnd  that 
arising  from  their  size,  and  are  of^en  diascovered  only  on  the  post-tnQrttm 
table.  Hijihilid  rt/sfs  are  occasionally  mt^t  with,  and  may  lie  I'ecoguized  by  the 
character  of  the  fluid  drawn  off  by  the  aspirator. 

The  Treatment  of  simple  cysts  of  large  size  and  of  hydatids  should  consist 
in  aspiration,  followed  if  necessary  by  antiseptic  drainage.  Cystic  de^enen^- 
tion  of  the  kidney  is  scarcely  amenable  to  surgical  treatment  ;  tapping  is 
useless,  and  nephrectomy  can  rarely  be  jastifiable  as  the  affection  is  so  often 
bilateral 

Adenomata  of  small  size  are  occasionally  met  with  in  the  kidney,  but  they 
very  rarely  reach  such  dimeusions  as  to  be  recognizable  during  life,  Xewman 
has  collected  three  cases  in  which  nephrectomy  was  performed  for  adenoma  of 
the  kidney  by  Czemy,  Schonboni,  and  Weir. 

Fapillomata  €»ccasionally  occur  in  the  pelvis  of  the  kidney,  and  may 
occasion  more  or  leM  profuse  hsematuria,  T.  Jones,  of  Manchester,  hait 
recorded  a  case  of  this  nature^  in  which  free  liiemattina  and  pain  in  the  right 
loin  of  eighteen  months^  duration  were  the  chief  symptoms.  The  kidney  iraa 
incised,  and  a  villcius  growth  as  large  as  the  end  of  the  thumb  was  removed 
from  the  pelvis  with  the  finger  and  a  Volkmann's  spotin.  Seven  months  later 
the  kidney  was  excised  on  accouDt  of  return  of  the  hsematuria;  the  lower 
part  of  the  fielvis  contained  a  papilloma  as  large  as  a  pigeon*fl  egg, 
Knowsley  Thornton  has  recorded  a  case  in  which  be  excised  a  kidney  for 
hydroneplirosie  resulting  from  obstruction  of  the  upper  end  of  the  ureter  b? 
a  papilloma  covered  by  a  calculous  deposit* 

Sarcoma  of  the  kidney  is  met  with  in  infanoy  and  in  adult  life ;  in  the 
former  case  the  tumour  may  be  congenital.  Sarcoma  occurriDg  in  rouitg 
children  is  usually  of  very  rapid  growth,  and  proves  fatal  by  secondary  depositi 
in  the  lungs  or  elsewhere,  or  by  the  n^echanical  effects  of  the  tnmonr. 
Haematuria  is  rare.  Bland  Sutton  finds  that  in  half  the  cases  both  kidueys 
are  atlL^cted,  The  tumour  has  a  mixed  structure^  being  compooe«l  of  round 
and  spindte  cells  mixed  with  spaces  lined  with  epithelium  ;  some  of  the  loog 
spindle  cells  may  exhibit  transverse  striation,  and  are  regarded  by  flome 
pathologists  as  muscle  fibres. 

In  adults  sarcoma  of  the  kidney  usually  runs  a  less  rapid  course  iliau  in 
infants,  and  is  attended  with  htematuria.  It  eventually  proves  f«it^«T  »i* 
exhaustion  or  as  the  result  of  secondary  deposits. 

Certain  tumours  of  the  adrenal  capsule  may  closely  resembles  sarooma  ol  IM 
kidney.  In  two  cases  of  this  nature,  in  which  nephre<:tomy  wa«  perfofsied  fcy 
Thornton,  there  was  a  complete  absence  of  basmaturia  and  other  nrimiy 
symptoms.    The   tumours  consisted   of    spheroidal  cells  arranged  in  until 
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coluniQS,  and  closely  reeembled  the  normal  structure  of  the  zona  faacictilata 
of  the  adrenal.  Similar  tumours  imbedded  in  the  substance  of  the  kidney, 
and  probably  taking  origin  from  accessory  adrenals,  have  also  been  observed. 

Tlie  treatment  of  narcoma  of  the  kidney  is  neceBsarily  limited  to  nephrectomy, 
whicli  has  been  done  both  by  the  lumbar  and  the  abdominal  inciaions.  If  the 
tumour  exceed  a  moderate  size  the  latter  is  the  only  jxjissible  juethod.  The 
immetliate  mortality  is  great  and  the  prospect  of  permanent  cuixj  very  amalK 
This  is  especially  the  case  when  the  disease  occurs  in  early  life.  Thus  of  21 
C!aae8  collected  by  Blund  Sutton,  12  of  the  children  died  from  the  operation, 
and  the  other  9  were  all  dead  before  the  end  of  a  year.  It  must  he  considered 
doubtful  whether  the  results  so  far  obtoin*^d  in  children  justify  a  repetition 
of  the  operation.  In  adults  aUo  the  operation  is  attended  with  a  high 
mortality,  and  rapid  recurrence  usually  follows  in  cases  which  recover  from  the 
operation. 

CarcixLoma  is  not  common  as  a  primary  affeiiion  of  the  kidney.  It  is 
usually  of  the  enct'phaloid  variety,  and  grows  rapidly. 

The  disease  oocura  after  middle  life.     The  amount  of  pain  vaKes,  and  tl»e 

most  important  symptom  is  free  hEematuria,  which  is  not  uncommonly  present 

before  a  tumour  can  be  detected.     In  the  absence  of  hsematuria  we  are  never 

;iHed   in   making  a  diagnosis  of  renal   cancer.      Nephrectomy  is   only 

^ftofcifiable  when   the   disease  is  recognised  early,  and  holds  out  very  little 

hope  of  cure. 

The  Diagnosis  of  Renal  Tmmonrs  is  asnally  not  accompanied  by  any 
great  djflieulty.  In  examination  of  a  kidney,  the  patient  must  be  placed  on 
his  bick,  with  the  knees  drawn  up  and  the  shoulders  supported.  The  Surgeon 
then  places  one  hand  in  the  flank  with  the  tips  of  the  fingers  immediately 
outside  the  maw*  uf  the  erector  spin©  just  below  the  last  rib,  and  pushes  firmly 
forwards,  while  with  the  other  hand  placed  flat  n\ion  the  abdomen  outride  the 
edge  of  the  rectus,  he  presses  backwards.  Thtt  kidney  is  thus  grasped  be- 
tween the  two  hands*  and  in  this  way  a  healthy  kid ni^  can  asnally  be  distinctly 
felt,  and  in  the  case  of  a  diseased  organ  its  size  and  form  can  be  readily 
d  of.  It  is  more  difhcult  to  estimate  the  degree  of  mobility  in  this  way, 
le  parts  1.0  which  the  kidney  adheres  in  this  region  are  themselves  movable, 
A  tubercnlons  or  calculous  kidney  which  is  really  adherent  to  a  mass  of  in- 
dumted  fat  can  often  be  moved  forwards  and  backwards  for  some  inches.  If 
the  tumour  be  large,  the  hand  must  neit  be  passed  beluwits  border  to  ascertain 
by  the  absence  of  a  f»edicle  passing  into  the  pelvis  that  it  is  not  ovarian. 
When  the  tumour  is  of  such  size  that  thia  camiot  be  done,  errors  are  very 
likely  to  occur,  and  numerous  cases  are  on  n^ord  in  which  the  most  ao« 
lied  Surgeons  have  been  derx^ived,  the  nature  of  the  case  being 
lied  only  after  openiBg  the  abdomen.  The  anterior  border  of  the 
tumoar  must  next  be  examined  (  all  renal  tumours  are  rounded  in  fornix  nnd 
lobulation  is  oommoD.  The  movement  during  respiration  must  not  be  too 
much  relied  upon  ;  renal  tumours  move  less  than  those  of  thi)  liver,  but  are 
not  as  a  rule  fijteil.  The  outline  of  the  tumour  must  next  be  ascertained  by 
p(»rcu8sion  :  it  will  W  found  that  all  renal  tumours  form  an  angle  with  the 
coital  margin,  which  is  less  than  a  right  angle,  Tht*  n*ven<ie  is  the  cnse  with 
splenic  tumours,  and  some  of  those  of  the  liver.  The  Hank  will  be  found  to 
Ih*  persistently  dull  in  any  position  in  which  the  patient  may  be  placet!/  The 
ohaiaoteristic  sign  is  the  presenc<3  of  the  coinn  crossing  the  tuiuev'^ax. 
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This  may  eometimes  he  recognized  by  manipulation,  and  after  watching  thp 
case  for  a  few  days  and  examiniiit]:  repeatedly  so  as  to  hit  up<:>D  a  time  when 
the  colon  contains  flatus,  a  line  of  resonance  will  often  be  found  pasBing 
across  the  dull  mass  of  the  tumour.  A  retroperitoneal  sarcoma  close  to  the 
kidney  may  not  only  closely  resemble  a  renal  tumour,  but  may  be  indiatin- 
j^uishable  from  it.  In  these  cases  the  presence  of  a  ntpidly-sf rowing  aoft 
tumour  in  the  renal  region  without  huematoria  wonld  lead  to  a  suspioion  that 
it  did  not  implicate  the  kidney. 

The  presence  of  a  renal  tumour  having  been  made  out,  it  remains  to  deter- 
mine its  nature.  When  fluctuation  is  distinctly  present  it  is  probably  either 
hydronephrosis,  ijyonephroeis,  or  a  cystic  kidney.  A  vei^  soft  sarcoma  may, 
huwcver^  yield  a  sense  of  eUistieity  or  even  of  fluctuation.  The  dia^osis  i« 
best  eftected  by  aspiration,  during  which  the  nature  of  the  disease  may  be  still 
fnrther  cleared  up  by  the  needle  impinging  on  a  calculus. 

If  it  be  pyonephrosis,  the  pus  hm  usually  a  peculiar  sickly  smell,  e^pt^vtunv 
if  it  be  tuberculous.  In  calculous  pyelitis  it  is  sometimes  offensive  from  decom- 
position which  has  spread  up  from  the  bladder.  This  is  far  leas  common  in 
tuberculous  pyelitis.  All  renal  abscesses  may  acfjuire  a  fsecul  smell  when  they 
approach  very  near  to  the  colon. 

The  lobulated  form  and  great  size  of  the  cystic  kidney  and  the  absence  of 
bsematoria  would  probably  sene  to  indicate  its  natui^e.  Profuse  hiematttna 
following  the  e.xamiuation  is  suggestive  or  malignant  disease.  In  some  cases 
of  large  accumulations  of  calculi,  grating  lias  Imen  felt  during  manifiulalioiL 
The  above,  taken  in  connexion  with  the  symptoms  already  descrilied,  will 
nstially  enable  the  Surgetm  to  determine  the  natum  of  a  remil  tumour  with 
snthcient  accuracy. 


NKFHBJCCTOMY. 

By  Nephrectomy  in  meant  the  complete  extirpation  of  the  kidney«  an 

operation  which  a  few  years  since  would  have  been  considered  a«  unsound  in 
physiological  principle  as  impracticable  to  surgical  art.  Before  proce^iding  to 
the  iwmovul  of  the  kidney,  it  was  necessary  to  ascertain  that  a  pi*rsjiin  couki 
not  only  live,  but  that  the  health  might  lie  maintained,  after  the  rcmoral  aim 
important  an  organ.  That  this  is  possible  has  been  proved  by  the  result  «rf 
injury,  by  pathological  research,  and  by  physiological  experiment.  Thefi 
are  cases  on  record  in  which,  in  conse«|uence  of  a  deep  stab  or  rut  iiu 

one  kidney  has  L)een  wounded  and  forced  out  of  the  wound,  wli  iiii 

been  removed  after  ligature  of  its  pedicle,  the  |»atient  making  a  gtKHl  rworery. 
Then,  again,  it  has  long  been  known  to  pathologists  that  a  person  may  live 
with  one  kidney  practically  useless,  either  blocked  by  calculus,  deetroytd 
by  suppuration,  or  converted  into  a  mere  sac  in  byili         "  '-n^ 

of  Heidelberg,  proved  by  numerous  axperiments  on  di  .  uey 

'uiigbt  be  extirpated  without  danger,  and  that  the  animal  enjoyed  peifect 
health  ntlerwards* 

The  ground  having  thus  been  cleared »  Gustav  Simon  wan  enctkiamged  id 
undertake  the  o^keration  for  the  extirpation  of  one  kidney*  This  hm  did  in 
IHHl),  in  the  case  of  a  woman  who,  having  had  the  ureter  cot  acrosa  to  the 
operation  of  ovariotomy,  was  left  with  a  nrinarj'  tistnla  otherwise  incumble. 
The  kidney,  which  was  healthy,  was  removed  by  u  iumhar  incision. 
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patient  made  a  good  recovery.  Seven  years  after  the  operation  she  was  in 
perfect  health.  Since  that  time  the  operation  has  become  an  established  one 
in  surgeiy,  and  has  frequently  been  performed. 

The  conditions  in  which  nephrectomy  may  be  undertaken  have  already 
been  described.     They  may  briefly  be  enumerated  as  follows  : — 

1.  For  calculous  disease  :  As  a  primary  measure,  if  the  stone  be  very  large 
or  multiple,  and  the  kidney  disorganized  ;  if  there  be  destructive  suppuration  ; 
or,  very  rarely,  if  severe  haemorrhage  during  the  operation  prove  uncontrollable 
in  any  other  way ;  as  a  secondary  operation  for  the  cure  of  a  fistula  after 
nephrotomy.  2.  For  tuberculous  disease :  In  rare  instances  in  which  the 
kidney  is  extensively  disorganized,  or  for  the  cure  of  a  fistula  after  nephrotomy; 
if  the  patient's  general  condition  be  favourable,  and  there  be  reason  to  believe 
that  the  opposite  kidney  is  healthy.  3.  For  pyonephrosis  and  hydronephrosis  : 
Occasionally  as  a  primary  operation,  but  more  often  subsequently  to  nephrotomy. 
4.  For  movable  kidney  :  In  mre  instances  in  which  nephrorrhaphy  has  failed, 
and  the  symptoms  are  very  severe.  5.  For  tumours  of  the  kidney  :  Under  the 
conditions  already  considered.  6.  For  injuries  of  the  kidney  or  ureter :  In 
cases  of  prolapse  of  kidney  through  a  wound  of  the  loin,  for  rupture  of  kidney 
attended  with  haemori'hage  dangerous  to  life  or  followed  by  suppuration,  or  in 
cases  of  penetrating  wound  causing  uncontrollable  haemorrhage  or  followed  by 
fistula  ;  in  cases  of  rupture  of  the  ureter  in  which  nephrotomy  is  followed  by 
fistula,  and  for  fistulous  communications  between  the  ureter  and  the  uterus 
or  vagina,  due  to  injury  during  labour  and  during  operations. 

In  all  cases,  before  undertaking  nephrectomy,  the  condition  of  the  other 
kidney  must,  if  possible,  be  ascertained.  In  one  recorded  case  the  kidney 
excised  was  the  only  one  t^ie  patient  possessed,  and  more  than  once  in  spite  of 
all  precautions  the  only  working  kidney  has  been  removed.  In  one  case  in 
University  College  Hospital  nephrotomy  was  performed  and  some  pus  let  out 
by  a  free  incision.  The  wound  healed  and  the  patient  was  well  for  three 
months.  The  symptoms  then  returning,  nephrectomy  was  performed,  and  the 
patient  died  on  the  sixth  day  of  complete  suppression  of  urine.  The  other 
kidney  was  found  to  be  completely  destroyed  by  old  tuberculous  disease.  This 
shows  that  we  must  not  assume  that  the  other  kidney  is  sound  because  the 
patient  has  passed  safely  through  nephrotomy. 

The  quantity  of  urine  and  the  amount  of  urea  must  be  examined  for 
several  days.  A  marked  deficiency  in  the  quantity  of  urine  excreted,  or  in  the 
solids  eliminated  by  the  kidneys,  is  a  grave  sign.  The  sound  kidney  must  be 
examined  by  manipulation  for  enlargement  or  tenderness.  Severe  vomiting 
should  always  lead  to  a  grave  suspicion  of  double  disease. 

Various  methods  have  been  suggested  for  observing  the  character  of  the 
urine  entering  the  bladder  from  each  ureter.  The  cystoscope  can  hardly  prove 
of  much  sen  ice  in  this  connexion,  as  it  merely  shows  the  appearance  and  not 
the  quality  of  the  urine  (p.  11 10).  Catheterization  of  the  ureters  in  the  female 
was  first  suiTgested  by  Simon  as  a  means  of  obtaining  separately  the  secretion 
of  the  two  kidneys.  It  has  been  successfully  employed,  but  is  diflScult  and 
uncertain.  In  two  cases  of  tuberculous  disease  of  the  kidney  Newman 
catheterized  the  ureters  ;  in  one  the  urine  from  the  opposite  kidney  was  prac- 
tically normal  and  nephrectomy  was  successfully  performed  ;  in  the  other  both 
samples  of  urine  contaiiwid  pus  and  tubercle  bacilli,  and  the  proposed  operation 
was  abandoned.     Various  methods  of  compressing  one  ureter  and  col\ft&\x\!i?^ 
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the  urine  from  the  other  Imvo  betui  de\^8ei3,  but  have  not  proved  of  mach 
practical  value.  Lewers  has  found  it  easy  in  the  female  to  collect  the  urine 
from  each  ureter  by  dilating  the  urethra  and  introducing;  one  |>iece  of  % 
Bryant's  rectal  spccnihim  into  the  bladder.  The  speculum  ia  held  so  thiit  it 
covers  one  ureter,  whilst  the  urine  from  the  other  collects  in  its  hollow. 
fjaatly»  it  is  urged  as  one  of  the  great  advantages  of  nephrectomy  by  an 
{ihdominal  incision  that  it  allows  the  condition  of  the  other  kidney  Ui  h^ 
iuscertained  ;  but  even  this  only  serves  to  show  whether  or  not  marked  structunif 
changes  ai*e  present,  and  can  give  no  indication  of  its  secretory  power* 

l^nmliar  Vepkrectomy. — If  the  lumbar  method  he  adopted  the  transverse 
incision,  with  the  vertical  I  extension  carried  from  it  to  the  crest  of  the  ihum, 
MR  the  liest,  as  giving  most  room.  The  early  steps  of  the  operation  ni'e  tXit' 
game  as  in  nephro-lithotomy.  When  the  capsule  is  reached  this  mu«t  hi* 
opened  in  cases  of  calculous  or  tuberculous  pyelitis;  in  other  cases  it  sboaid 
be  preserved  uninjured  if  possible.  The  kidney  is  then  carefully  enacleated 
with  the  fingers  of  one  hand  till  it  remains  attached  merely  by  its  pedicle.  In 
doing  this  care  must  be  taken  to  keep  close  to  the  gland  lest  the  peritoneum 
or  colon  be  torn.  The  kidney  may  now  be  drawn  forwards  in  the  wound,  and 
if  the  ureter  can  be  isolated,  this  should  be  done  and  a  double  ligatnre  pa^se^J 
round  it,  It  may  then  be  divided  between  the  ligatnres,  its  end  lK*ing  touched 
as  it  is  cut  with  a  solution  of  chloride  of  zinc  Irst  septic  matter  |>as8  from  it 
into  the  wound.  In  cases  of  pyonephrosis  it  is  usually  impoesible  to  separate 
the  ureter  from  the  rest  of  the  pedicle,  A  strong  carbolized  silk  ligature  i» 
now  passed  through  the  pedicle,  and  it  is  tied  in  two  pieces.  If  this  Ije  done 
carefully  with  a  blunt  aneurism -needle  there  is  no  fear  of  puurt  *m*  renal 

vein.    The  pedicle  at  this  stage  must  out  he  dntgR^d  on  too  f*  rat,  for 

fear  of  tearing  it,  and  secondly,  le«t  on  the  right  side  the  ligaturo  be  applied 
too  close  to  the  vena  cava.  The  pedicle  having  l>een  securely  tied,  the  kidney 
is  cut  off  with  a  pair  of  scissors,  not  too  close  to  the  ligature.  All  bleediof 
having  been  arrested,  the  ligatures  are  cut  short  and  the  wound  is  cloeetl.  a 
large  drainage-tul)e  being  inserted  and  the  case  treated  as  an  ordinary  wound 
in  any  other  part  of  the  body  by  some  form  of  antiseptic  dressing.  The  rhief 
dangers  during  the  operation  are  hemorrhage  from  the  substance  of  the  kidnojr 
in  the  case  of  a  tumour,  wound  of  the  peritoneum,  and  wound  of  the  colon  in 
oases  of  pyonephrosis.  These  are  avoided  by  keeping  outside  the  captole  in 
the  former  case,  and  inside  in  the  latter.  The  shock  of  the  operation  is  great, 
and  often  directly  fatal 

AMominal  Nephrectomy  is  performed  with  all  the  precantions  already 
laid  down  as  being  necessary  in  abdominal  operations  (p.  819).  The  incifltoii 
now  adopted  in  all  cases  is  that  recommended  by  Langenbiich,in  the  linea 
semilunaris.  It  should  commence,  according  to  Thornton  Just  b^low  the  riha, 
a  narrow  hand's  breadth  from  the  middle  line,  and  be  carried  downwarfb  fcr 
alx^ut  four  inches.  As  soon  as  the  abdomen  is  opened  the  hand  is  intnidiK 
and  the  condition  of  the  opposite*  kidney  and  ureter  investigated. 

The  intestines  being  held  aside  with  a  fiat  sponge,  the  7  -  '   ^    m  t    ri m 
to  the  colon  is  carefully  divided,  all  bleeding  being  imni  an'HiMl  hv 

fort'i pressure  forceps.  The  p<xlicle  of  the  kidney  is  then  expo^,  *i,  uh-i  ihv  vrtM 
ligatured,  either  separately  or  in  the  same  way  as  in  the  lunibiir  oirr.Mjom 
The  enucleation  of  the  tumour  can  then  be  completed,  and  Dnally  the  tinier 
IB  divided  between  two  ligatures^  care  l>eing  taken  that  while  so  doing  nooee^ 
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its  contents  pass  into  the  abdominal  cavity.  The  divided  ends  must  imme- 
diately be  disinfected  with  chloride  of  zinc  (40  gr.  to  3j).  Thornton  recom- 
mends that  the  cut  end  of  the  nreter  be  at  once  drawn  outside  the  abdomen, 
and  subsequently  fixed  into  the  wound. 

All  bleeding  points  having  been  ligatured  a  large  sponge  is  placed  in  the 
cavity  whilst  the  sutures  are  introdnced  in  the  abdominal  incision.  Thornton 
finds  that  drainage  is  unnecessary  if  the  wonnd  is  dry,  and  has  not  been  fouled 
by  the  contents  of  the  kidney.  Otherwise  a  tube  should  be  inserted,  and  in 
some  cases  it  may  be  advisable  to  introduce  a  second  tube  through  an  aperture 
in  the  loin,  as  recommended  by  Barwell. 

The  chief  advantages  of  Langenbuch's  incision  over  one  in  the  middle  line 
are  that  it  exposes  the  pedicle  more  directly,  that  it  enables  the  intestines  to 
be  readily  held  on  one  side  during  the  operation,  and  that,  as  the  kidney  is 
reached  through  the  onter  layer  of  the  meso-colon,  there  is  less  haBmorrhage 
and  less  interference  with  the  vascular  supply  of  the  colon  than  when  the 
inner  layer  is  divided. 

In  the  after-treatment  of  nephrectomy  the  patient  must  be  covered  up  as 
warmly  as  possible  to  promote  the  action  of  the  skin.  Vomiting  is  almost 
always  a  troublesome  symptom  ;  it  must  be  relieved  by  ice.  Thornton  finds 
that  oxalate  of  cerium  in  fifteen-grain  doses  frequently  repeated  is  sometimes 
useful.  Opium  must  be  avoided,  as  the  opposite  kidney  often  becomes  con- 
gested and  somewhat  disturbed  in  its  functions  for  a  few  days. 

By  most  Surgeons  the  lumbar  method  is  preferred  whenever  practicable,  the 
abdominal  operation  being  reserved  for  the  removal  of  large  tumours.  In 
a  large  proportion  of  cases  nephrectomy  is  performed  for  the  relief  of  a 
fistula  resulting  from  nephrotomy  and  drainage,  and  under  these  circumstances 
only  the  lumbar  operation  is  available.  The  increased  risk  which  results  from 
opening  the  peritoneum  must  as  a  general  rule  be  considered  to  outweigh  the 
advantages  derived  from  an  examination  of  the  opposite  kidney. 

The  Besnlts  of  ITephrectomy  were  at  first  very  discouraging,  for  out  of 
the  first  12  cases  in  which  the  operation  was  done  but  2  recovered.  But  in- 
creased experience  in  the  operation,  a  more  just  appreciation  of  its  difficulties, 
and,  above  all,  the  great  advances  in  abdominal  surgery  generally,  have  during 
recent  years  turned  the  balance  in  favour  of  the  operation,  so  that  the 
recoveries  now  largely  exceed  the  deaths. 

Newman  has  collected  824  cases,  of  which  201  recovered  and  123  died,  or 
85'2  per  cent.  The  lumbar  incision  was  adopted  in  177  cases,  with  54  deaths, 
or  30*5  per  cent. ;  while  of  138  operated  on  by  the  abdominal  incision  66  died, 
or  47'8  per  cent.  The  influence  which  the  nature  of  the  disease  for  which  the 
operation  was  performed  has  upon  the  mortality  is  shown  by  the  following 
details.  The  operation  was  performed  for  movable  kidney  in  30  cases  with  a 
mortality  of  3()()  per  cent. ;  for  hydronephrosis  in  30  cases — 40  per  cenL  ;  for 
cystic  disease  in  Itl  cases —  1''}  per  cent. ;  for  suppurative  disease  without  cal- 
culus in  .04  cases — 33-3  per  cent. ;  for  suppurative  disease  with  calcnlus  in 
HI  cases — 36  per  cent.  ;  for  tuberculous  disease  in  33  cases — 36*6  per  cent. ; 
for  traumatic  lesions  in  27  cases— 33  per  cent.  ;  for  benign  tumours  in  12 
cases— 25  per  cent.  ;  for  carcinoma  in  25  cases — 56  per  cent.  ;  for  sarcoma  in 
36  cases — 53  0  j)er  cent.  Of  the  total  deaths  almost  exactly  a  third  were  due 
to  shock  or  collapse,  the  mortality  from  this  cause  after  the  abdominaV 
operation  being  14'5  per  cent.,  and  after  the  lumbar,  12  per  cent,    TKa  tv^^^^ 
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most  frequent  causes  of  death  were  peritonitis,  septic  poisoning,  and  sappres- 
sion  of  urine.  The  mortality  from  these  causes  f^ter  abdominal  nephrectomy 
was  13,  1*5,  and  6*5  percent,  respectively  ;  and  after  lumbar  nephrectomy, 
1*1,  4*0,  and  4*0  respectively. 

Knowsley  Thornton  has  performed  nephrectomy  49  times ;  in  all  but  one  the 
kidney  was  removed  through  an  abdominal  incision,  and  in  the  large  majority 
this  was  made  at  the  outer  border  of  the  rectus.  The  total  number  of  deaths 
was  10,  but  if  two  of  these,  which  occurred  from  causes  not  directly  connected 
with  the  operation,  be  subtracted,  we  have  47  cases  with  8  deaths,  or  a  mortality 
of  17  per  cent. 

Of  28  cases  of  nephrectomy  reported  by  Henry  Morris  in  1898,  7  died.  Of 
0  cases  of  solid  tumour  2  died  within  twenty-four  hours  of  the  operation ; 
Laiigenbuch^e  method  was  adopted  in  8  cases  and  the  lambar  in  2.  Of  6 
cases  of  hydronephrosis  all  recovered  from  the  operation  ;  1  died  a  month 
later  of  uraemia,  and  the  posi-mortetn  examination  revealed  advanced  hydro- 
nephrosis of  the  opposite  kidney.  Of  7  cases  of  calculous  disease,  2  died ; 
one  death  occurred  four  days  after  the  operation  as  the  result  of  disorganisa- 
tion of  the  other  kidney  by  calculous  pyelitis  and  tuberculous  disease  of  the 
lungs  ;  in  the  other  case,  in  which  a  stone  was  impacted  in  the  ureter,  the 
cause  of  death  was  not  explained.  Of  5  cases  of  tuberculous  disease,  8  died 
from  defective  secretion  of  the  other  kidney.  Morris  has  since  abandoned 
nephrectomy  in  the  treatment  of  tuberculous  disease  unless  the  kidney  be 
found  absolutely  destroyed.  If  we  leave  out  of  consideration  the  5  tubercu- 
lous cases  we  have  a  total  of  18  with  4  deaths  ;  but  if  the  case  in  which  the 
other  kidney  was  disorganized  and  the  lungs  tuberculous  be  also  omitted  there 
remain  17  cases  with  8  deatlis,  or  a  mortality  of  17*8  per  cent. 
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URINARY  CALCULUS  AND  LITHOTOMY. 


I7RINABT    DZP08ITS   AMD    OAIiOUIil. 

The  urine  is  liable  to  deposit  various  solid  matters,  which  when  impalpable 
are  termed  Sediments ;  when  in  fine  gritty  particles,  Gravel ;  and  when 
forming  a  larger  concrete  mass.  Calculus  or  Stone.  These  deposits  may  be 
the  result  of  constitutional  abnormality,  and  the  conditions  giving  rise  to 
them  are  then  sometimes  termed  a  Diathesis.  Much  importance  was  for- 
merly ascribed  to  these  so-called  diatheses,  as  it  was  believed  that  there  was 
some  definite  constitutional  condition  corresponding  to  each  form  of*  urinary 
deposit ;  but  this  view  can  no  longer  be  maintained. 

Uric  Acid  Deposits. — These  occur  in  two  forms :  as  free  uric  acid  and  as 
urates.  Free  uric  acid,  in  the  form  of  crystals,  is  never  met  with  in  healthy 
urine.  When  it  forms  a  deposit  it  appears  as  small  red  grains  which  may  be 
compared  in  general  appearance  to  cayenne  pepper.     Under  the  microscope  it 
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FiK.  835.— Uric  Acid. 


Fif<.  836.— Urate  of  Aniinoniiiin  and  Amorphoua  Urates. 


is  found  to  be  crystalline.  The  form  of  the  crystals  varies  considerably  ; 
most  commonly  they  appear  as  smooth,  transparent,  rhomboidal  plates,  mixed 
with  which  may  be  diamond-shaped,  prismatic,  or  needle-shaped  crystals. 
Occasionally  they  are  barrel-shaped  (Fig.  885).  As  a  rule  they  are  darkly 
stained  with  urinary  pigment,  and  present  a  reddish  colour,  but  the  tint  varies 
greatly  in  different  cases.  The  crystals  are  readily  soluble  in  dilute  solutions 
of  potash  or  soda. 

Urates  form  the  common  pale  yellow  or  reddish- yellow  deposit  which  is  so 
frequently  observed  to  form  as  urine  cools  after  being  passed.  This  deposit  is 
amorphous,  and  has  no  very  definite  chemical  composition,  consisting  of  urio 
acid,  combined  with  sodium,  potassium,  and  ammonium  in  varying  proportioi 
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with  traces  of  calcium  and  magnesium.  The  depth  of  colour  is  proportional 
to  the  amount  of  pjcrment  in  the  urine. 

Urate  of  ammonium  (Fig--  ^^Jti),  in  the  form  of  spiked  globular  ma^flcs,  is 
occasionally  met  with  ulone  (♦r  mixed  with  amorphous  urates.  The  amorphous 
urates  arc  readily  renognized  clinically  by  their  completely  diBaolving  when  the 
nri  ne  is  warmed .     Free  uric  acid  and  unites  are  not  uncommonly  found  together. 

Uric  acid  is  one  of  the  products  formed  in  the  elimination  of  nitrogeuooft 
material  from  the  budy.  Under  normal  eircumstancea  by  a  process  of  oxida- 
tion it  becomes  converted  into  uiiea  and  carbonic  acid,  the  former  being 
eliminated  with  the  urine  and  the  latter  by  the  iun^s.  Such  uric  acid  aa 
remains  unosidiaed  is  excreted  in  the  form  of  urates  in  such  quantity  a«  v^ 
under  normal  conditions,  readily  soluble  in  the  urine*  The  presence  of  an 
excess  of  uric  acid  is  therefore  due  to  imperfect  oxidation.  The  de^dency 
of  oxygen  may  be  absolute,  as  when  the  patient  is  confined  to  dose  ill- venti- 
lated rooms,  and  takes  insufficient  exercise  in  the  open  air,  or  when  he  suflTerK 
from  some  disease  interfering  with  respiration,  as  phthisis  or  emphysema*  or 
when,  from  the  deficiency  of  red  curpuscles,  the  blood  is  not  in  a  state  to  take 
up  the  necessary  quantity.  In  all  these  conditions  copious  dejiKysits  of  urates 
are  habitually  met  with.  In  other  cases  the  supply  of  oxygen  is  normal  in 
amount^  but  the  refuse  products  to  be  oxidised  are  excessive*  This  may  arise 
from  an  excessive  supply  of  nitrogenous  foml,  or,  in  fact,  of  food  of  any  kind, 
for  there  seems  reason  to  believe  that  the  carbo-hydrates,  starch,  sugar^  Ac., 
and  alcohol,  exert  a  sort  of  preference  claim  on  the  oxygen,  and  if  8up})lied  in 
excessive  quantities  leave  an  insufficient  amount  for  the  perfect  oxidation  of 
the  refuse  nitrogenous  substances  arising  from  the  natural  waste  uf  the  Iwdy. 
These  deposits  are  therefore  commonly  met  with  in  individuals  of  a  robust 
habit  of  body  and  florid  appearance  who  have  lived  too  well.  Copious  defjosici 
of  urates  occur  also  in  nil  febrile  conditions  which  are  invariably  aaiociat^ 
with  an  increased  waste  of  the  tii^sues  of  the  body.  *  Violent  and  prolonged 
muscular  exertion  may  produce  the  same  effect. 

Wilh*am  Roberts  has,  however,  shown  that  an  unnatural  tendency  to  the 
precipitation  of  uric  acid  in  the  urine  is  not  necessarily  due  to  its  pre^nf^e  in 
excessive  amount.  Among  the  other  conditions  of  the  urine  which  favour  the 
deposit  of  uric  acid  are,  according  to  Roherts,  high  acidity,  poverty  in  salines, 
and  low  pigmentation.  Without  considering  the  chemical  aspect  of  this  im- 
portant subject,  it  is  worthy  of  notice  that  Roberts  suggests  that  the  povariy 
in  the  salines  of  the  urine  by  favouring  the  formation  of  free  uric  add  fnuu  tbe 
amorphous  urates  may  serve  to  expluin  the  greater  frequency  of  stone  anLcmf 
the  childreu  of  the  poor  as  compared  with  the  children  of  the  rich,  and  ila 
special  trerjuency  among  the  natives  of  India.  In  both  iuitanoes  tins  diel  is 
unusually  deficient  in  mincml  salts. 

Excess  of  uric  acid  in  the  blood,  as  was  clearly  demonstrated  by  Garrodv  *• 
an  essential  feature  of  gout.  In  this  disease  deposits  of  uric  add,  eittiir  m 
urates  or  as  pure  uric  acid,  are  always  met  with  in  the  urine  ;  and  the  goott 
deposits  in  joints  and  other  structures  are  composed  of  urate  of  sodium* 

Uric  acid  is  frequently  met  with  in  unhealthy  children  of  the  pixir  and  has 
commonly  among  the  children  of  the  rich,  who  are  allowed  mofie  nutfiiai  food 
than  they  can  readily  digest. 

The  mere  deposit  of  the  norinal  quantity  of  urates  on  the  ctioUng  of  the  mxm^ 
conoentrjited  by  excessise  sweating,  may  be  regarded  as  a  natuml  oondilioQ^ 
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r>ie  Acid  Calculi. — The  calculi  containing  uric  acid  are  of  two  kinds  : 
pure  uric  acid  and  the  urate  of  ammonium.  Uric  acid  in  the  form  of 
ate  concretions  forms  the  most  common  variety  of  gravel.  When  a 
net  calculus  is  formed  it  is  usually  of  regular  form,  oval,  somewhat 
pressed  and  flattened,  smooth,  or  slightly  nodular  on  the  surface,  and  of 
WTk  colour.  On  section  it  is  seen  to  be  laminated,  and  to  present  various 
€8  of  light  brown  or  fawn  tint.  Fissures  are  occasionally  met  with  in  its 
sture,  the  origin  of  which  it  is  difficult  to  explain,  and  in  rare  cases  the 
le  stone  has  been  known  to  break  up  spontaneously  into  small  fragments. 
orate  of  ammonium  calculus  is  of  very  rare  occurrence  ;  it  is  met  with 
ly  in  children,  is  composed  of  concentric  rings,  has  a  fine  earthy  appear- 
,  and  is  clay-coloured.  The  uric  acid  calculus  may  be  distinguished  from 
orate  of  ammonium  by  heating  a  fragment  in  solution 
ttOBtic  potash  :  both  dissolve,  but  the  latter  evolves 
lODia  in  the  process  of  solution. 

lie  trttatment  of  uric  acid  deposits  must  be  directed 
he  removal  of  the  prime  causes  of  this  condition,  viz., 
<«Bimilation,  defective  oxygenation,  and  the  ingestion 
so  large  a  quantity  of  nitrogenous  food.  All  these  may 
Iniedied  by  attention  to  ordinary  hygienic  measures ; 
ipiiieDt  must  live  sparely,  should  avoid  fermented  liquors, 
keUly  red  and  effervescent  wines,  and  abstain  from 
'  I, pastry, &c.  He  should  take  plenty  of  outdoor  exercise,  ^'«-  ^i^^^®  ^'"*^ 
>  the  skin  in  healthy  action  by  warm  dry  air  or  vapour 
g[,  and  the  use  of  horsehair  gloves.    The  bowels  also  must  be  carefully 

by  means  of  saline  and  other  aperients,  with  occasional  alterative 
I  of  blue  pill  ;  to  which,  if  the  constitution  be  gouty,  some  colchicum 
ildvantageously  be  added.  Preferable  to  all  medicines,  perhaps,  are  the 
Qd  aperient  saline  waters  of  Pullna,  Friedrichshali,  or  Carlsbad,  taken 
1^.  The  patient  may  also  be  directed  to  drink  some  of  the  natural 
te  waters,  as  those  of  Vichy,  Vals,  or  Fachingen.  The  Vichy  waters, 
fanng  a  large  quantity  of  carbonate  of  sodium,  with  free  carbonic  acid 
flen  extremely  serviceable.  If  they  cannot  be  procured,  a  very  good 
06  drink  consists  of  a  scruple  of  bicarbonate  of  potassium  and  five  grains 
Ke  dissolved  in  a  tumbler  of  cold  or  tepid  water,  to  which  about  five  < 
I  of  citric  acid  or  a  tablespoonful  of  lemon  juice  may  be  added  ;  this 
I  be  taken  early  in  the  morning  or  in  the  middle  of  the  day.  The  pre- 
ons  of  lithia  are  of  essential  service  in  removing  uric  acid  gravel  or  in 
llg  the  urine  of  urates.  They  may  be  given  alone,  or  in  combination 
iie  citrate  or  carbonate  of  potassium.  Piperazine,  a  powerful  solvent  of 
icid,  may  be  given  in  five-grain  doses  three  times  a  day  ;  or  aerated 

water  containing  5  grains  to  the  tumblerful  may  be  used. 

of  Oxalate  of  Lime. — Oxalate  of  lime  appears  in  two  forms,  as 
lAra  (Fig.  838),  and  as  dumb-bells.  The  crystals  are  colourless  or  nearly 
The  domb-bells  sometimes  become  agglomerated  into  small  rounded 
%  fiynning  the  so-called  hemp-seed  calculi.  The  origin  of  oxalate  of 
k  the  nrine  is  a  somewhat  doubtful  point.  Oxalic  acid  \&  not  present 
)Btj  in  the  urine,  and  is  supposed  to  be  derived  from  uric  acid  by 
bet  oxidation.  It  has  been  ascribed  also  to  the  imperfect  oxidation  of 
libo-hydrates  taken  as  food.    Certain  articles  of  diet,  as  sorrel  and 
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rhtilmrb,  which  contain  oxalates  in  considerable  quantities,  will  cause 
preBence  in  the  urine.     It  was  formerly  supposed  to  lie  associated  with  : 
symptoms   indicating;  the  so-called  oxalic  diathesis,  the  patient  being  pale, 
hypsx'hondriacal,  rl?s|>eptic,  and  aufferinK  from  acidity  of  the  stomachy  db- 
turbed  sleep,  and  loss  of  sexnal  power.     Roherts,  however,  states  that  oxaluria  j 
is  accompanied  by  no  constant  train  of  symptoms,  and  asserts  that  the  presence  1 
of  oxalates  furnishes  no  definite  indication  for  treatment.     Urine  containing  J 
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Fig»  BS6,— CryaUU  of  OxiliiU  of  Lime. 


oxalates  is  usnallj  ]>ale,  al»ondant,  and  acid,  and  may  cause  some  - 
heat  and  }>ain  iti  its  passage  along  the  urethra.     It  forms  no  deiii  ^    sit, 

but  is  usnally  associated  with  a  slight  excess  of  mucuq.  The  crystals  adhere 
to  the  side  of  the  glass  in  lines  corresponding  to  any  irrefiularity  in  the  glnsi, 
or  to  marks  left  by  the  cloth  used  in  wipinj^  it  ouU     There  is  strong  reaw^n  to 

believe  tliat  in  many  cases    *  l  jg 

i''^^       ^v  produced  during  tlie  early  -  .-m- 

r^     /  Imf     %  ^  p<isition  after  the  urine  has  been  passed. 

r^  \^  ^^V      ^^  Oxalate    af    Xdme    Calcttlu.  —  Thi^ 

Vy  ^^  oxalatL*    of    lime   or    mulberry    ndculu*  i» 

^       e^^i  J^     usually  of   a   dark    brown    or    ^•ven  black 

V^^    \3t     ^^^^     m    \     colour,  rou<,di,  tuberculated,  and  isomeiimcft 

\^  4^/      almost  spiculated  on  the  surface  (Fig.  Hitjj). 

It    is   very   heavy  and   hard.      It  neldooi 

reaches  a  great  size,  as  the   irritiitton  it 

ciiuses  aills  attention  to  it  t*nrly.     Oxalic 

calculi  of  small   size  are  not  utifn-quentlf 

passed  as  gniveh 

Treatmant. — When  the  putient  haldtu- 
ally  passes  oxalates^  and  especially  if  they 
ap|)ear  as  gravel,  he  must  be  put  upou  a 
light  and  nourishing  diet,  especially  fish,  %\&  recommended  by  BinU  and  he 
should  be  ciuitioncd  to  avoid  sweetie  and  idl  fermented  litjuor*,  witli  tbr 
exception  of  a  moderate  riuantity  of  weak  spirits  and  water.  Tonic*,  pariiculariy 
the  minend  acids,  iron,  7ano,  and  quinine*  may  be  given,  and  the  resfbaoe 
shonld,  if  possible^  \^  changed  for  a  time  to  a  warm  climate.  Ui-  "  '  iter 
only  must  l.»e  used  for  drinking  purposes.     When  calculus  is  \^  ..f-xt 

18,  owing  to  its  rough MCivs,  usually  u  good  deal  of  pain  in  the  fvgupii  oi  ibe 
bladder,  requiring  the  free  administration  of  opiates. 
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Phosphatic  Deposits. — The  sediments  and  calculi  containing  phosphates 
occur  in  three  distinct  forms  :  1.  Triple  or  Amraonio-Magnesian  Phosphate  ; 
2.  Phosphate  of  Lime ;  and  3.  Mixed  Phosphates,  consisting  of  a  mixture  of 
the  preceding  varieties. 

1.  The  Triple  or  Ammoxiio-Magnesian  phosphate  is  met  with  in  all 
specimens  of  urine  that  are  decomposing.  It  has  no  pathological  significance, 
and  is  not  associated  with  any  special  constitutional  condition.  It  forms  the 
chief  part  of  the  white  crust  which  is  deposited  on  all  instruments  tied  into 
the  bladder  for  any  length  of  time,  and  on  all  stones  which  have  given  rise  to 
severe  cystitis. 

2.  The  Amorphous  Phosphate  of  Lime  is  deposited  whenever  the  urine 
becomes  alkaline,  whether  from  the  administration  of  alkaline  drugs,  from  the 
presence  of  alkaline  mucus  in  large  quantities  secreted  from  an  inflamed 
bladder,  or  from  the  formation  of  carbonate  of  ammonium  from  decomposition. 
It  very  rarely  forms  a  concretion  alone.  Excess  of  phosphates  is  met  with  in 
some  forms  of  disease  of  the  nervous  system,  but  unless  the  urine  be  at  the 
same  time  alkaline  it  does  not  form  a  deposit.  Amorphous  phosphates  are 
very  frequently  passed  a  few  hours  after  a  meal,  during  the  so-called  ''alkaline 
tide  "  in  the  urine,  especially  about  eleven  or  twelve  o'clock  after  a  heavy  late 
breakfast.  This  occurs  more  readily  if  the  actual  amount  of  phosphates  be  in 
excess.  The  causes  of  this  condition  are  not  very  clear,  but  the  alkalinity  can 
easily  be  shown  in  many  cases  to  be  due  to  the  presence  of  alkaline  carbonates, 
the  urine  eflcrvesciug  vigorously  on  the  addition  of  any  acid.  It  is  frequently 
associated  with  late  hours  and  overwork.  The  patient  is  often  much  alarmed 
by  the  appearance  of  the  phosphates,  as  they  usually  come  at  the  end  of 
micturition,  forming  a  white  cloud  in  the  stream,  which  he  may  mistake  for 
seminal  fluid.  If  the  phosphates  are  very  abundant,  they  often  hang  about  in 
the  urethra,  and  may  cause  severe  smarting  or  buraing  pain  after  micturition. 
The  condition  is  easily  detected  by  examining  the  urine.  The  white  heavy 
deposit  looking  almost  like  pus  disappears  immediately  on  the  addition  of  a 
little  acid. 

8.  Mixed  phosphates  are  usually  met  with  in  all  cases  of  disease  of  the 
bladder  with  ammoniacal  urine,  as  in  the  cystitis  following  an  injury  to  the 
spine,  or  in  advanced  cases  of  prostatic  disease. 

Phosphatic  Calculi. — Pure  phospliatic  calculi  are  very  rare,  if  we  exclude 
those  soft  concretions  that  form  in  a  foul  bladder.  They  are  commonly  com- 
posed of  mixed  phosphates  in  varying  proportions.  If  the  proportion  is  about 
two  parts  of  the  amraonio-magnesian  to  one  part  of  the  phosphate  of  lime,  it 
fnses  readily  into  a  bead  before  the  blow-pipe,  and  hence  has  been  called  the 
fusible  calculus.  This  calculus  is  friable,  laminated,  and  has  a  chalky  or 
earthy  look.  The  ammonio-maghesian  calculus  is  less  common.  It  may  be 
beautifully  crystalline  in  structure.  The  phosphate  of  lime  calculus  is  still 
more  rare,  as  the  amorphous  phosphates  seem  to  show  but  little  tendency  to 
agglomerate  into  a  concretion.  The  few  that  have  been  met  with  are 
laminated,  and  harder  than  the  other  phosphatic  stones. 

The  Treatment  of  the  deposit  of  phosphates  is  in  most  cases  purely 
local,  decomposition  of  the  urine  being  prevented,  and  the  bladder  kept  clean 
by  those  means  that  will  be  described  in  the  chapter  on  cystitis.     The  passA^S^ 
of  amorphous  phosphates  may  be  treated  by  avoidance  of  overwork  and  ^^^^^ 
hours,  and  by  exercise  in  the  open  air,  a  few  days  of  whfc\\  \.TiateNffi^  ^^^^ 
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urinahy  calculus  a^^d  lithotomy. 


Flft.  ML-CryvUUorCjrtUne. 


Qsually  cause  a  oomplelie  disappearance  of  the  symptoms.  Tonics,  e8|)ecian; 
nitric  iicid  or  nitro-hydroch!oric  acid  and  tincture  of  mix  vomica*  are  oftei 
of  use, 

Oystme  is  rarely  met  with  in  the  urine.     It  differs  from  all  other  ini 
dients  in  containing  a  larore  quantity — abont  ifC.  |>er  cent. — of  sulphur.     It 

very  rarely  seen  as  a  sediment  in  the  urine 
b«t  when  it  occnra  in  tliis  ibrm  it  present*  th 
microscopic  chiimcters  siM?n  in  Fig,  841 
being  composed  of  hexagonal  plates.  Th 
causes  which  lead  to  its  formation  are  ancer 
tain,  but  the  tendency  to  it  is  often  hereditary 
OalcnH  coutiiinittg  cystine  are  occasionally 
met  with.  Golding  Bird  states  that  in  Quf% 
Hospital  musenra  thei-e  are  eleven  ;  and  in  the 
nuiftemn  of  University  College  are  some  go*>d 
spe  c  im  e  n  s .  T  b  o  m  pso n  h  as  remo  \  ed  a  cy sti  n e 
calculus  weighing  2 J  ounces.  Cystine  itt 
calcnlus  has  a  peculiar  yellowish  coloor,  be- 
coming green  after  exposure  to  the  air,  and 
a  waxy  lo<ik,  quite  peculiar  to  itself.  Friction 
applied  to  its  cut  surface  causes  it  to  emit  a  smell  like  that  of  garlic. 

Xantkine,  or  ZantMc  Oxide,  was  first  noticed  by  Maroet,  and  has  «noe 
been  nl)served  by  LauLner,  Laugenlieek,  and  i»tliers.  Ii  is  of  extremely  rare 
oci^urrence,  aud  has  been  fonnd  in  only  four  recorded  instances  in  the  form  ut 
caJculons  concretions.  These  have  generally  been  of  small  siiie,  wifli  the 
exception  of  the  one  removed  by  Langcnbeck,  which  weighed  i^HH  gmini* 
For  a  detailed  account  of  the  chemical  chamctcrs  and  *^<n  ^  wi  this 

subsUince,  cis  well  a«  of  the  other  materials  of  which  C4dculi  su  <\,  I  muAt 

refer  to  the  works  of  (i.  Bird,  Beale,  and  Ilalfe, 

Carbonate  of  Iiune  has  occasionally  IxHfU  met  with  as  an  an»orj)hou» 
powder  in  ulkaline  or  very  faintly  acid  urine.     Bird  states  that  he  detected 
Ciirbon ate  of  lime  as  forming  a  distinct  stratum  in  some  phosjui 
and  Tharlichom  haa  examined  prostatic  concretions  couKisting  nli 
of  this  Buteance — the  uriuary  origin  of  which,  however,  he  doubta.     Veaical 
calculi  composed  of  carlKniate  of  lime  nre  certainly  very  rarely  met  with. 

Chemical  Examinatioii  of  Calculi. — For  a  complete  acHH>UDt  of  tht 
chemical  examination  of  urinary  calculi  I  must  reft-r  tlie  reader  to  vv 
medical  chemistry  by  C.  IL  Ealfe  and  others.  The  following  rou 
may,  however,  he  employed  for  the  three  cljief  varieties^  the  other  forum  being 
so  rare  that  they  may  practically  be  excluded  from  consideration  :  Plac«  a 
small  fragment  on  a  piece  of  platinum  foil,  and  hold  it  in  the  flame  of  a  »pirit 
lamp.     If  it  burns  complett^Iy  away,  or  at  moet  leaves  a  scarce b  .^fak 

rcsidne,  it  is  pn>bably  uric  acid  or  urate  of  ammonium.     If  it  !  ^tA 

then  leaves  a  white  residue  of  the  same  size  ajs  the  original  fragment,  it  tsettlier 
oxalate  or  phosphate.  Then  place  three  very  small  fragment*  on  t]irci»  fi«i 
slides,  and  add  by  means  of  a  glass  rod  a  drop  of  dilute  liqaor  iK»Uiseie  to  one* 
of  acetic  acid  to  another,  and  of  dilute  hydrochloric  acid  to  the  third.  If  it 
dissolves  in  the  liquor  potassie  it  is  either  uric  acid  or  urate  of  ammooiaait  if 
it  dissolves  in  acetic  acid  and  hjdrochh>ric  it  i*«  phosphate  ;  if  it  dtaeolvei  m 
hydrochloric  acid  and  not  in  acetic  it  is  oxalate  of  limr.     Tf  it  dtteolfte  it 
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liquor  potassae,  put  a  glass  slip  cover  oyer  it  and  then  run  in  beneath  a  drop  of 
acetic  or  hydrochloric  acid  ;  as  the  acid  meets  the  alkaline  fluid  a  white  cloud 
will  appear ;  examine  this  under  the  microscope  and  it  will  be  found  to  be 
composed  of  diamond-shaped  crystals  of  uric  acid.  As  a  confirmatory  test  for 
oxalate  of  lime,  the  white  residue  left  after  heating  on  the  platinum  foil  may 
be  placed  on  a  glass  slide  and  a  drop  of  acid  added,  when  it  will  be  seen  to 
dissolve  with  effervescence,  oxalic  acid  having  been  broken  up  by  the  heat,  and 
carbonate  of  lime  remaining. 

8TONB    IN    THX    BliADDBR. 

Stracture  of  Calculi. — Calculi,  though  sometimes  composed  throughout 
of  the  Slime  deposit,  are  frequently  made  up  of  layers  or  strata,  differing 
in  chemical  composition  from  one  another,  and  these  usually  go  by  the 
name  of  alterfiaiing  calculi  (Fig.  84:2).  Most  frequently  the  nucleus  consists 
of  uric  acid ;  next  in  order  of  frequency  comes  the  oxalate  of  lime ;  and 
then  the  concretion  of  a  phosphatic  character  throughout.     It  is  very  seldom 


Fig.   K42.— CJtitUHi  c»f  an 
Alt4Tnating  CalculOM. 


PiK'.  843.— Section  of 
OxaUte  of  Lime  Cal- 
culu8  encrustecl  with 
I*lioHphat«fl. 


that  the  nucleus  is  absent ;  but  concretions  have  occasionally  been  met  with 
in  which  none  could  be  detected,  or  in  which  it  was  even  replaced  by  a  cavity. 
The  nucleus  is  usually  as  nearly  as  possible  in  the  centre  of  the  calculus,  and 
is  generally  nearly  regular  in  shape  ;  occasionally,  however,  it  is  branched  or 
curiously  radiated  ;  and  then  the  concretion  generally  affects  a  corresponding 
outline.  Calculi  containing  two  or  three  nuclei  have  sometimes  been  found, 
consisting  probably  of  an  equal  number  of  concretions  agglomerated  together. 
A  foreign  lx>dy  occasionally  takes  the  place  of  a  nucleus. 

The  body  of  a  calculus  having  the  uric  acid  nucleus  is  generally  composed  of 
the  same  substance  possibly  mixed  with  some  urates  ;  but  not  unfrequently 
these  are  encrusted  with  deposit  of  phosphates.  In  other  instances  the  body 
may  be  wholly  composed  of  some  of  the  earthy  phosphates,  which  more  rarely 
alternate  with  the  oxalate  of  lime  or  the  triple  phosphates. 

An  oxalate  of  lime  nucleus  usually  has  a  body  of  Che  same  constitution;  but 
in  some  cases  it  is  encrusted  with  phosphates  or  urates  (Fig.  843).  When 
the  interior  is  phosphatic,  the  concretion  is  always  of  the  same  constitution. 

The  alterations  in  the  composition  of  a  calculus  are  due  to  varying  con- 
ditions of  the  general  health,  and  consequently  of  the  character  and  con- 
stituents of  the  urine,  and  of  the  state  of  the  lining  membrane  of  the  blaAA-^ 
The  uric  acid  and  oxalate  of  lime  nuclei  and  layers  are  aiidftv>fc\ft^i  ^^kv^ 
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constitutional  causes.  The  pbusphatic  laminas,  whether  interpoaed  between 
the  uric  acid  or  eucnisiinj^  the  calculus,  are  depeudeut  on  vesical  irritatioii 
and  deL-omjiositiou  of  the  urine,  consequent  on  the  preseoce  in  the  hladder  ol 
the  uric  acid  or  oxalate  of  lime  nucleus  which  has  previously  been  fornaed. 

Origin. — Calculi  may  l*e  formed  either  in  the  kidneys  or  iu  the  bladder. 
Those  that  contain  nuclei  of  the  urates  or  oxalates  are  probably  renal  in  their 
origin  ;  whilst  those  that  have  a  phosphatic  nucleus  are  usually  vesical,  renal 
nuclei  of  this  com  position  being  rarely  met  with. 

All  renal  calculi,  all  those  vesical  calculi  that  have  a  renal  origin,  and  some 
of  those  even  that  appear  to  be  formed  primarily  in  the  bladder,  have  a  con- 
stitutional source  ;  they  arise  from  a  morbid  state  of  the  urine,  which  in 
its  turn  probably  depends  upon  maUassimilation,  the  particular  form  of  whicli 
determines  the  chemical  composition  of  the  stone,  Those  calculi  that  art? 
formed  by  deposit  from  the  urine  u|>on  and  around  some  foreign  Uxly*  ns  i 
pin  or  straw  accidentally  introduced  into  the  bladder,  and  some  soft  phosphatic 
concretions  that  appear  tu  i>e  the  result  of  an  unhealthy  state  of  its  mucous 
membrane,  may  be  looked  upon  as  being  local  in  their  origin. 

The  symptoms  arising  from  a  atone  in  the  kidney  and  during  its  passage 
to  the  bladder  have  already  been  described    (p.  1007X     Though  a   vesical 
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Fig.  »i3,— C*I<?all  wrltli  FaccU 


calculus  often  owes  its  origin  to  the  descent  of  a  stone  from  the  kidney,  jik 
frequently  there  is  m*  evidence  of  its  coming  from  such  a  sourc**,  but  every 
appearance  *»f  its  being  deposited  in  the  bladder ;  a  nucleus  being  originally 
formed  iu  the  viscus  by  the  aggregation  of  scvme  sabulous  matters,  upon  which 
fresh  deposits  take  place,  until  a  true  calculus  is  formed.  In  some  inatanocs, 
vesical  calculi  have  been  found  deposited  upon  and  encrusting  foreign  b<xlics, 
accidentally  introduced  into  the  bladder,  such  as  a  piece  of  straw,  a  pin,  bit  of 
boogie,  fragment  of  bone,  <S:c» 

WBinber.— The  numljer  of  calculi  in  the  bladder  varies  considerably:  mu*t 
commonly  only  one  is  encountered  ;  but  in  about  one-fifth  or  one-sixth  of  the 
cases  operated  upon  several  will  be  found  ;  from  two  to  six  or  eight  are  by  00 
means  uncommonly  met  with.  Occasionally,  seveml  dozens  have  been  de- 
tected ;  and  there  are  instances  on  record  in  which  even  some  huudredi  of 
distinct  and  separate  calculi  have  been  found  in  one  bhwlder*  This  mo«t  f^ 
markable  case  of  this  kind  is  one  in  which  Physick  removed  from  n  Judge  ia 
the  Cnited  States  upwards  of  a  thousand  calculi,  varing  in  size  from  a 
partridge-shot  to  a  bean,  and  em^h  marked  with  a  black  spot*  Several  calcaK 
may  become  matted  ttjgether  in  one  large  concretion,  as  in  the  annexed  i?pR* 
Bt*utation  of  a  calculus  (Fig.  844)  which  I  remove<i  from  a  child  four  yein 
old  :  it  was  formed  of  eleven  distinct  uric  acid  calculi  soldered  t«  *Li*ihtr  q 
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this  way  ;  besides  which,  three  others  were  loose  in  the  bladder.  When  two 
or  more  calculi  occur  they  are  often  uniform  in  shape,  size,  and  weight,  one 
being  the  exact  counterpart  of  the  other.  This  symmetry  is  remarkable  when 
the  calculi  are  very  numerous,  dozens  of  small  stones  of  exactly  the  same  size, 
shape,  and  weight,  being  met  with.  One  large  calculus  is  very  rarely,  if  ever, 
found  associated  with  numerous  small  ones. 

When  there  are  several  calculi  in  the  bladder,  the  friction  of  one  against 
another  usually  causes  the  opposing  surfaces  to  become  smooth,  thus  consti- 
tuting "  facets  '*  (Fig.  845).  In  some  cases,  however,  when  the  calculi  are 
numerous,  there  are  no  signs  of  attrition.  This  is  probably  owing  to  the 
bladder  being  atonic,  always  containing  nrine,  and  thus  not  compressing  and 
grinding  the  calculi  against  one  another.  In  a  patient  of  mine  who  had 
fifteen  calculi  in  his  bladder,  all  the  stones  were  round,  about  the  size  and 
shape  of  marbles,  without  any  facets.  In  other  cases,  again,  there  may  be 
more  facets  on  one  calculus  than  companion  calculi  in  the  bladder.  A  second 
stone  may  occasion  two  or  even  three  facets  on  the  first,  having  rolled  first  to 
one  and  then  to  the  other  side  of  it. 

Spontaneoiis  Fractnre  of  a  Calcnliui  will  sometimes  occur  within  the 
bladder.  This  has  been  met  with  only  in  uric  acid  calculi,  and  may  happen 
to  a  stone  that  is  single,  or  to  one  among  many.  Civiale  suggested  that  the 
fracture  might  be  due  to  the  pressure  of  a  hypertrophied  bladder,  and  others 
have  supposed  that  it  might  be  caused  by  concussion  of  one  stone  against 
another,  but  neither  of  these  theories  has  any  evidence  to  support  it.  In  the 
museum  of  University  College  is  a  calculus  removed  as  it  were  in  the  act  of 
disintegrating.  Apparently  by  a  process  of  shrinking  of  the  older  parts  of 
the  stone,  fissures  have  formed  concentrically  round  the  nucleus,  and  the  zones 
thus  formed  are  divided  transversely  by  other  fissures.  The  urine  has  soaked 
into  these  and  deposited  a  small  quantity  of  soft  white  phosphatic  matter, 
showing  that  the  shrinking  and  fissuring  had  occurred  before  removal.  The 
stone  shows  great  tendency  to  break  up  into  segments,  and  has  in  part  done 
so.  Where  spontaneous  fracture  occurs  great  irritability  of  the  bladder  is 
set  up.  In  some  cases  the  fragments  become  agglomerated  together  by  the 
deposit  of  a  (juantity  of  phosphatic  matter  upon  and  around  them.  In  other 
cases,  the  difierent  fragments  may  each  form  the  nucleus  of  a  fresh  calculus, 
so  that  the  bladder  may  afterwards  contain  numerous  concretions. 

Physical  Cliaractars. — The  8ise  of  calculi  varies  from  that  of  a  hemp- 
seed  or  pin's  head  to  a  concretion  of  immense  magnitude.  One  of  the  largest 
with  which  I  am  acquainted  is  a  calculus  removed  by  the  suprapubic 
operation  by  Tytterhoeven  of  Brussels  ;  it  is  pyriform,  and  measures  19J 
inches  in  its  longest  circumference,  and  Vlh  inches  round  at  its  broadest  part, 
being  i\h  inches  long  and  about  4  wide.  In  the  celebrated  case  of  Sir  W. 
Ogilvie,  ('line  attempted,  but  failed,  to  extract  a  calculus  measuring  16  inches 
round  one  axis  and  14  round  the  other.  These  enormous  concretions  are 
happily  seldom  met  with  at  the  present  day  ;  the  usual  size  of  stones  removed 
by  operation  being  from  about  one  to  two  inches  in  the  longest  diameter, 
somewhat  narrow,  and  perhaps  flattened. 

The  Weight  of  calculi  varies  from  a  few  grains  to  several  ounces ;  the 
commonest  weight  is  from  three  drachms   to  about  one  ounce,  reas^.^^^. 
occasionally  from  three  to  six  ounces ;  from  this  they  may  range  ^^V^^^^ 
until  several  pounds  are  reached.    Thus,  in  Cline's  case  the  stona    ^'f*^^'^^ 
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44  ounces.  Deschampa  saw  one  of  51  ounces,  and  Morand  one  weighing 
G  lbs. :  none  of  these  acltiiitted  of  removal  Thompson  has  succcssfaJly  re- 
moved one  weighiDf]^  14  ounces,  and  W.  Rivin<^^t^n  one  weighing  2^,  which 
had  to  be  brukea  up  in  the  bladder  ;  whilst  Mil  ton  of  Cairo  extracted  a  stone 
weijrhinjE:  nearly  Mh  ounces  by  abdominal  section,  the  patient  dyinji  two  and 
a  half  months  afterw^ards  of  renal  disease.  The  lar«^cst  calculi  are  nsually 
rx»m posed  chiefly  of  phosphate 8.  Large  and  heavy  calculi  are  certainly  less 
frequently  met  with  now  than  formerly,  owing  to  operiitions  for  stone  beiQg 
simpler  and  less  dreaded  aiuce  the  introduction  of  antesthetics,  and  heaoe 
practised  in  an  eurlier  i^ta^e  of  the  disease. 

The  Hardness  of  calculi  varies  considerably  :  the  oxalate  of  lime  is  the 
hardest  :  the  uric  acid  comes  next,  and  is  often  very  hard,  though  brittle  ; 
the  phogphatic  calculi  are  always  comparatively  soft. 

The  Shape  of  calculi  presents  great  variety ;  moat  commonly,  howefW, 
they  have  an  ovoid  figure.  Concretions  of  uric  acid  and  urate  of  animfmium 
are  generally  pretty  regularly  ovoidul,  smuoth,  and  disc-like.     Those  com- 
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posed  of  oxalate  of  lime  are  usually  somewhat  globular  or  sqnaro-shajied,  and 
generally  rough,  nodulated,  or  ispiculated  upon  the  surface.  The  pboaphAtit 
calculi  pre-aent  often  tlic  most  irre^zuhir  outline  ;  most  commonly,  it  ia  true* 
they  are  ovoid  or  globular,  but  are  not  urifre<|uently  branclie<l,  a«  if  nsoulded 
to  the  interior  of  a  sacculated  bladder,  constricted,  or  of  au  hour-glass 
The  cystine  calculi  are  generally  tolerably  oval  and  regular  in  outline. 

Position. — Most  freifuently  calculi  lie  loose  in  the  bladder  ;  hnt  ix!casi4 
they  may  be  fixed,  either  by  being  encysted,  and  then  lying  in  i*ni^  of  tht? 
aacculi  that  have  already  been  described  within  the  walls  of  t^  ^  gn. 

84 r>  and  847) ;  or  by  being  impacted  in  one  of  the  un'ters  :  i.fei 

by  being  jmrtly  included  in  villous  or  malignant  growth^ 

Canffss. — Whenever  a  foreign  body  of  any  kind,  a^  u  |Mt.  t-  lu  t.rokea 
catheter,  ^Vc.  is  in  trod  need  into  the  bladder,  it  will  form  the  nucWns  nf  i 
calculus,  speedily  becoming  encrusted  by  calculous  pho^phatic  matter.  Bot 
the  causes  of  calculi  occurring  spontaneously  are  very  ol»s<ture.  There  csn  \m 
little  doubt,  it  is  true,  that  the  different  forms  of  concrt^tion  are  conneded 
with  the  various  general  aud  local  conditions  that  have  already  been  desoiibed ; 
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and  we  may  look  upon  the  formation  of  a  calculus  as  an  indication  of  the 
existence,  in  a  greater  degree  of  intensity  than  usual,  of  the  causes  which 
ordinarily  give  rise  to  sediments  or  gravel ;  but  why,  in  particular  cases, 
aggregation  into  a  calculous  mass  takes  place  it  is  impossible  to  say. 

Age  exercises  considerable  influence  upon  the  production  of  calculi.  Stone 
may  occur  in  the  bladder  at  all  periods  of  life,  and  may  even,  according  to 
Stahl,  be  congenital.  The  greatest  number  of  cases  apparently  occur  during 
the  first  two  decennial  periods :  thus,  the  statistics  collected  by  Thompson 
from  the  chief  hospitals  of  this  country  show  that  one-third  of  the  entire 
number  of  cases  occurred  before  seven  years  of  age,  and  one-half  before  the 
thirteenth  year  is  completed.  Coulson  collected  2,972  recorded  cases  of 
lithotomy  from  various  sources  :  of  these,  1,466  occurred  under  the  age  of  ten, 
731  from  eleven  to  twenty,  205  from  twenty-one  to  thirty,  264  from  thirty- 
one  to  fifty,  and  306  from  fifty-one  upwards.  These  statistics  refer  entirely 
to  hospital  practice.  The  later  statistics  published  by  Thompson,  derived 
from  his  own  practice,  public  and  private,  show  somewhat  different  results. 
Thus  of  940  male  cases  16  were  under  sixteen  years  of  age,  13  occurred 
between  sixteen  and  twenty-four.  111  betwten  twenty-five  and  fifty,  621 
between  fifty  and  seventy,  and  188  above  seventy.  This  apparent  discrepancy 
arises  from  two  causes.  First,  the  more  extensive  statistics  are  derived  from 
cases  operated  on  chiefly  before  the  days  of  anaesthetics,  when  numerous  adults 
died  unrelieved  rather  than  face  the  horrors  of  lithotomy  ;  whereas  children 
had  little  choice  in  the  matter.  Diagnosis  also  was  not  so  perfect  at  that 
time,  and  many  small  stones  in  old  people  escaped  detection.  Secondly, 
Thompson's  own  statistics  are  chiefly  derived  from  private  practice,  and  it  is 
well  known  that  the  children  of  the  rich  very  rarely  suff'er  from  stone.  Thus 
of  100  hospital  cases  in  Thompson's  list,  13  were  below  sixteen,  whilst  of  849 
private  cases  only  three  were  below  that  age.  The  cause  of  this  is  not  very 
certain,  but  some  attribute  it  to  insufficiency  of  milk  in  the  diet. 

Sex  influences  materially  the  occurrence  of  stone,  which  is  far  more  frequent 
in  the  male  than  in  the  female,  in  the  proportion  of  about  twenty  to  one  of 
cases  requiring  operation.  This,  however,  does  not  represent  the  exact  ratio  ; 
as,  owin^^  to  the  shortness  and  large  size  of  the  urethra  in  females,  many  small 
calculi  are  voided  by  them  that  would  be  retained  in  the  male.  In  Tliompson's 
series  of  964  cases  only  1.*)  were  females. 

Locality. — It  would  appear  that  in  tome  parts  of  the  world  calculus  is  a  far 
more  common  disease  than  in  others.  It  is  generally  more  frequently  met 
with  in  cold  than  in  warm  climates.  The  negro  race  is  remarkably  exempt 
from  this  aflection.  It  is  a  singular  fact  that  in  some  parts  of  the  same 
(country  calculous  disorders  are  of  far  more  frequent  occurrence  than  in  others. 
Thus  it  is  well  known  that  the  inhabitants  of  the  east  coast  of  Emsland  and 
Scotland  arc  peculiarly  liable  to  these  disorders ;  and  that  in  Norfolk  stone 
occurs  with  e8})ecial  frequency,  the  mortality  from  calculus  being  much  higher 
there  in  proportion  to  the  i>opnlation  than  in  any  other  county  of  England 
(Cadge).  In  Aruerica,  also,  it  would  appear  that  the  inhabitants  of  certain 
States  are  peculiarly  liable  to  this  afi'ection  ;  and  I  understand  that  in  aoroe 
districts  of  Germany  the  disease  may  be  said  to  be  almost  unknown,  whilst  in 
others  it  is  of  common  occurrence.  The  relative  frequency  of  the  Icvo^a* 
of  calculus  also  varies  in  different  conntries.  H.  V.  Carter,  who  an»X'5^*'^^« 
and  described  upwards  of  a  hundred  specimens  contained  in  t\\^  xsjiswkj:*^"**^ 
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the  Grant  Me<lical  College  at  Bombay,  shows  that  the  percentajEre  of  calculi 
with  a  uric  acid  or  urate  of  ammonium  nucleus  is,  in  India,  TilV^JO,  in 
England,  71*79  ;  while  that  of*  calculi  with  a  nucleus  of  oxalate  of  lime  is  io 
Iudia»  ."^HMlo,  in  Enp^land,  16'87,  The  calculi  composed  purely  of  oitalate  of 
lime  also  greatly  exceed  in  number  those  which  ctmsist  entirely  of  uric  acid  or 
urate  of  ammoiHum,  Peculiarity  of  race,  of  constitution,  and  of  diet,  with 
exposure  to  preTalent  dry  and  cold  vvindB,  have  all  been  tissigned  as  reasons 
for  these  differences  ;  but  probably  not  on  very  sufficient  grounds^ 

The  Symptoms  of  stone  in  the  bladder  vary  according  as  the  calcdns  is 
free  or  encyst^^d.  Tlieir  intensity  will  depend  on  the  size  and  shape  of  the 
stone,  the  condition  of  the  bladder,  and  the  c<mstitutioa  of  the  patient.  Most 
cominonly,  the  severity  of  the  symptoms  is  in  proportion  to  the  siae  of  the 
calculus.  This,  however,  is  not  always  the  case.  In  a  |)atient  whom  I  once 
cut,  the  most  intense  sufteriug  and  repeated  attacks  of  cystitis  had  l>een  occa- 
sioned by  a  small  but  sharp-pointed  calculus,  not  weighing  more  than  a 
drachm  ;  and  some  years  ago  I  saw  a  patient  in  whose  bladder  five  calculi 
nearly  as  large  as  cliestnuts  were  found  after  death,  though  their  presence  had 
never  been  suspected  during  life  by  the  different  Surgeons  under  whose  can? 
he  had  been  for  stricture,  so  little  distress  had  they  occasioned.  In  some 
cases,  the  symptoms  of  stone  declare  themselves  very  suddenly  ;  and  then  the 
Sui^eon  finds  on  examination  that  the  patient  has  a  calculus  of  some  size, 
which  must  have  been  a  long  time  forming  without  attmeting  attention. 
Rough  and  angular  calculi  necessarily  give  rise  to  mi^re  severe  symptoms  Uian 
smooth  ones.  Phosphatic  cakuli  being  deposited  almost  invariably  as  a  ooo* 
sequence  of  cystitis  with  foul  urine,  are  accompanied  by  much  pain  and 
constitutional  disturbance. 

The  symptoms  induced  by  stone  are  the  result  of  the  mechanical  irritation 
produced  by  the  presence  of  a  foreign  body  in  the  bladder ;  they  consist  of 
Pain,  Increased  Frequency  in  Micturition,  occasional  Stoppage  of  the  Urine, 
and  Various  Morbid  Conditions  of  that  Fluid, 

The  Pain  in  calculus  is  often  the  first  symptom  that  attracts  attention; 
it  varies  greatly  in  cliaracter  and  degrt^e.  It  may  be  experienced  not  only  in 
the  region  of  the  bladder  and  the  perimeum,  but  may  radiate  widely  in  the 
course  of  the  nerves  of  the  lumbar  and  sacral  plexuses,  the  patient  compiaining 
of  a  heavy  and  dragging  sensation  in  the  groins,  extending  down  the  outside 
or  back  of  the  thighs,  and  not  uncoramonly  experienced  in  the  eol(M  of  thf 
feet.  The  penis  is  the  seat  of  a  good  deal  of  uneasiness  ;  frequently  there  is 
sharp  and  cutting  pain  at  the  end  of  the  glaus.  This  is  especially  noticed  in 
children,  in  whom  attention  is  often  attracted  to  the  complaint  by  their  eon* 
stantly  squeezing  and  pulling  the  organ  to  relieve  the  distress  they  suflbr  in  it- 
The  pain  is  much  increased  by  any  movement  by  which  the  stone  is  jolkd 
about  in  the  bladder,  as  in  driving,  riding,  or  jumping  ;  and  is  especial!}' 
severe  in  those  cases  in  which  cystitis  occui*s.  It  is  always  most  seviiiv 
towards  the  termination  of,  or  immediately  after,  micturition  ;  as  there  is  then 
a  tendency  for  the  calculus  to  roll  forwards  towards  the  neck  of  the  bladder, 
where  it  comes  into  contact  with  and  is  grasped  by  the  most  sensitive  part  of 
that  organ.  Hence  it  is  not  infrequent,  in  cases  of  eaJculug  in  childjen,  U« 
find  that  the  little  patient  instinctively  lies  upon  his  back  or  side  whilst  pac- 
ing urine,  aud  thus  escapes  much  of  the  agony  that  he  would  othrTwise  nffcr. 
In  adnlt!!^  in  whom  the  prostate  happens  to  be  enlargt)d»  the  calonliii  llMaall|f 
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lies  in  a  depression  behind  this  gland  ;  and  hence,  being  prevented  trom  being 
squeezed  by  the  neck  of  the  bladder  in  consequence  of  imperfect  contraction, 
occasions  less  suffering  than  in  other  cases. 

In  consequence  of  the  irritation  of  the  stone  occasioning  chronic  inflamma- 
tion of  the  vesical  mucous  membrane,  there  is  an  Increased  Frequency  of 
Micturition,  more  by  day  than  at  night.  The  urine  is  passed  in  small 
quantities  at  a  time,  usually  contains  some  mucus  or  pus,  and  is  occasionally 
tinged  with  blood,  or  loaded  with  thick  mucus  ;  but  in  many  cases  it  remains 
remarkably  clear.  Albumen  from  blood  or  pus  is  commonly  present,  and  in 
the  later  stages,  when  the  kidney  becomes  affected,  it  may  come  from  that 
source  also.  The  presence  of  blood  in  the  urine  is  often  one  of  the  earliest 
signs  of  stone  in  the  bladder,  and  in  children  especially  should  lead  to  the 
suspicion  cf  calculus.  It  may  be  in  large  quantities,  and  may  continue  for 
many  weeks,  especially  in  the  earlier  stages.  The  urine  may  then  clear  as  the 
bladder  becomes  accustomed  to  the  presence  of  the  stone,  and  the  blood  may 
reappear  only  under  the  influence  of  active  movement,  or  of  any  cause  of 
increased  irritation  of  the  organ.  But  it  is  important  to  observe  that  the 
quantity  of  albumen,  as  shown  by  boiling  the  urine,  will  be  very  great  when- 
ever even  a  trace  of  blood  is  present.  It  very  rarely  happens  that  a  stone  has 
existed  for  any  time  without  the  urine  becoming  occasionally  streaked  or 
tinged  by  blood. 

An  occasional  Stoppage  in  the  Plow  of  Urine  before  the  bladder  is 
emptied  owing  to  the  stone  being  impelled  against  its  neck,  and  thus  blocking 
up  the  urethra,  is  a  common  symptom  in  children,  but  very  rare  in  adults. 
On  the  patient  lying  on  his  back  or  on  his  side,  the  stream  flows  again,  the 
situation  of  the  calculus  being  changed. 

As  a  result  of  the  straining  and  general  irritation  about  the  genito-urinary 
organs.  Prolapsus  of  the  Bectum,  accompanied  by  Tenesmus,  is  by  no 
means  uncommon,  especially  in  children  ;  and  in  some  cases  there  is  very 
troublesome  Priapism. 

Stone  in  Elderly  Men  often  gives  rise  to  but  feebly  marked  symptoms ; 
a  fact  which  has  been  specially  called  attention  to  by  Thompson.  He  states 
that  partly  trom  diminished  sensibility  of  the  bladder  in  elderly  men,  and 
partly  from  the  frequency  with  which  a  moderately  enlarged  prostate  may 
mask  the  symptoms,  many  a  man  may  carry  a  uric  acid  calculus  for  three  or 
four  years  with  little  or  no  inconvenience,  so  that  the  presence  of  the  stone 
may  easily  be  overlooked  till  it  attains  such  a  size  as  to  make  its  removal  a 
serious  and  possibly  a  dangerous  operation.  In  these  cases  the  symptoms  he 
regards  as  most  characteristic  are  slight  pricking  or  smarting  at  and  near  the 
end  of  the  penis,  often  but  not  invariably  felt  during  and  after  the  close  of 
micturition,  and  increased  frequency  of  micturition,  less  felt  at  night,  and 
more  manifest  in  the  day,  especially  during  exercise  ;  but  if  the  patient  lead 
a  very  quiet  life  this  symptom  may  be  wanting.  Florid  blood  in  small  quanti- 
ties may  ap^xjar  after  more  violent  exercise,  or  jolting  from  any  cause.  The 
urine  is  acid  and  clear,  and  often  deposits  urates.  By  sounding  the  patient 
when  these  symptoms  are  present,  a  small  stone  may  often  be  detected  and 
removed  without  appreciable  risk. 

Stone  in  Children. — The  symptoms  in  children  present  few  pecnliaritvex^ 
except  that  the  patient  is  often  unable  clearly  to  describe  what  he  feels.     P^'^'^ 
on  movement  is  indicated  by  the  child's  disinclination  to  play  or  t\3JDL  ^X3«>^^ 
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Boit^aming  afb^r  micturition  is  commoD  ;  the  irritation  of  the  stone  often  leads 
to  incontinence  at  nitzht,  and  freqiient  wettins^  of  the  clothes  dnring  the  day, 
otlt^u  cansintr  excoriation  of  the  thighs.  Constant  handling  of  the  penie,  and 
pulling  of  the  foreskin  till  it  seem?  in  some  cases  to  be  actnallv  lengthened* 
are  also  important  sijnis-  With  these,  straining,  with  prolaps<f  of  the  rcctnm 
during  micturition*  is  usually  prtsent,  and  sudden  stctppj^e  of  the  stream 
during  micturition  is  not  uncommon.  Whenever  a  child  pi'esents  these  symp- 
toms, he  should  at  once  be  souuded.  If  no  stone  be  found,  the  child  must  be 
examined  for  worms,  the  irritation  of  which  may  give  rise  to  symptoms  closely 
resembling  those  of  stone,  A  tight  phimosis  will  also  caase  symptoms  distin* 
giiishable  from  stone  only  by  sounding. 

Encyated  Calcmlus. — Wheti  a  Btone  is  majstpd,  those  symptoms  that 
depend  upon  its  bemg  loose  and  rolling  about  in  the  bladder  are  necessarily 
absent ;  thus  there  is  no  stoppage  of  the  urine,  this  fluid  is  seldom  blooijy,  and 
the  pain  is  not  materially  iuci*eased  by  jolts  and  rough  movement ;  though 
there  are  weight  and  pain  in  the  usual  situationSj  and  increased  frequency  of 
micturition  from  the  pressure  and  irritation  of  the  calcnlus* 

PHYSHJAL  DiAOxosis  (^K  Stone. — ^The  existence  of  stone  is  finally  deteiv 
mined  by  Soanding  the  Bladder. 

A  SotLnd  is  u  solid  steel  instrument  shaped  like  a  catheter,  but  shorter  in 
the  curve  (Fig.  84?<),  so  that  it  may  thoroughly  explore  all  parte  of  the 
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bladder,  especially  those  behind  the  prostate.  It  should  have  a  wide  nntl 
smooth  steel  handle,  and  be  slightly  bulbous,  Thompson  prefers  11  hollow 
sound  with  a  round  handle,  and  a  short  beak  bent  at  u  sharp  curve  like 
a  litbotrite.  The  upratkm  of  sounding  is  conducted  as  follows  :  The  patient 
hes  upon  his  hack  with  \m  buttocks  well  raised  on  a  pillow  ;  a  fail*$i£ed 
sound,  well-oiled  and  warmed,  is  then  passed  into  the  bladder,  which 
should,  if  the  patient  can  retain  it,  be  allowed  to  contain  three  or  four  ounc^ 
of  urine.  The  Surgeon  theu»  using  his  left  hand  or  crossing  over  to  the 
,  patient's  riL'ht  side,  whichever  he  linds  most  convenient >  carefally  diivicta  the 
*  beak  of  the  instrument  towards  the  neck  of  the  bladder,  turning  it  from  right 
to  left  over  the  whole  of  that  region  ;  he  next  draws  it  forward  on  one  aide  afi 
far  as  the  neck,  tapping,  as  it  were,  gently  with  its  beak  ;  he  repeata  the 
manoeuvre  on  the  other  side  ;  and,  lastly,  by  raising  the  handle  directa  tl 
end  of  the  instrumeut  into  the  lower  fundus,  which  he  carefullv 
Usually  the  stone  is  reatlily  detected  by  these  manoeuvres,  and  '\\s  \*  ;i 

the  bladder  will  often  be  dependent  upon,  and  may  to  a  certain  «^xt<?ni  be 
taken  as  an  approximative  indication  of,  its  size.  Thus,  when  moderately 
large,  it  will  usually  l^e  found  lying  to  one  side,  most  generally  the  righU  of 
the  neck  of  the  bladder ;  when  small,  it  will  be  placed  towards  tli  "  "  ^, 
near  the  orifice  of  one  or  other  ureter.     These  then  are  the  sit  m 

which  the  Surgeon  should  fii-st  seek  for  a  stoue,  and  in  which  he.  will  ^  r;  ;  .11. 
find  it  when  present.    Should  it  not  be  met  with  there,  the  cbaDer^  iii^ 
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more  especially  if  the  patient  be  elderly,  that  it  will  be  found  in  a  pouch 
behind  the  prostate,  where  it  may  be  detected  by  depressing  the  handle  and 
then  turning  the  beak  of  the  sound  downwards  (Fig.  849).  Should  the  Surgeon 
not  detect  the  calculus  in  any  of  these  situations,  he  depresses  the  handle 
between  the  thighs,  and  tilts  up  the  beak  so  as  to  examine  the  pubic  portion 


Pig.  S49.— Souuding  for  Stone  beliind  Prostate. 


of  the  organ  (Fig.  850).  In  the  event  of  his  not  meeting  with  a  stone,  he  may 
explore  the  bladder,  first  on  one  side,  then  on  the  other.  Should  the  rational 
symptoms  of  stone  be  well  marked,  though  no  calculus  be  struck,  the  Surgeon 
must  not  give  a  decided  opinion  after  one  exploration,  but  should  examine 


^\jr~~^ 


Fig.  860.— Soanding  for  Stone  above  Neck  of  Bladder. 


the  patient  again  a  few  days  later,  with  the  bladder  in  a  different  state  as  to 
its  contents.     In  making  this  second  examinational  have  found  it  of  great 
service  to  use  a  hollow  steel  sound,  by  which  the  organ  can  be  injected  ox 
emptied  at  pleasure  (Fig.  851).    The  patient  should  on  this  occasion  h»-^ 
his  bladder  injected  through  such  an  instrument  as  thia^  mt\\  i^^oit  o'x  ^ 
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ounces  of  tt'pid  water,  so  m  to  distend  the  or^an  slightly,  and  prevent  the  fi>ldi 
«»f  raucous  membrane  h'om  overlappiug  any  concretion  that  miiy  exist  m  it. 
Its  interior  is  then  uarefuUy  explored  in  the  way  ah-eady  described  ;  and»  if  the 
stone  cannut  then  be?  deteeted,  the  eontents  of  the  bladder  ai'e  gradually  allowed 
to  escape  througii  the  BOUfid,  and  the  patient  itj  desired  to  stand  up  whilst  the 
exploration  is  bein*;:  proeeeded  with.  In  this  way,  by  exandnin*;  a  patient  in 
ditlerent  positious  and  in  ditl'erent  CiHiditions  of  the  bladder  as  to  rajfacity,  a 
calculus  is  sure  to  be  dctt'Cted  if  one  exist.  A  h'fcliotrite  may  oecasionaliv  be 
used  advantageously  as  a  sound  for  the  detection  of  small  calculi  lying  behind 


Ftg.  ftS].— Hullofr  SoiukI. 

Se  prostate,  a  situation  more  readily  reached  by  its  short  beak  than  by 
instrument  of  larger  curve.  The.se  examinations  muat  not,  however,  be  too 
protected.  When  a  stone  is  struck  hy  the  sound,  there  is  nut  only  a  cbiirao- 
tertstic  and  distinct  shock  communicated  to  tho  instrument,  but  a  tolerably 
loud  click  is  given,  which  can  be  heard  by  the  bystanders,  and  freqaently  by 
the  patient,  as  well  as  by  the  Surgeon, 

Rough  sounding  is  doubly  injurious.     It  injures  the  bladder  and  fails  to 
tind  the  stone.    The  stone  is  often  missetl  in  sounding,  especially  when  small. 


I 


V\g.  .s:j2.  '-tSotiiMlltig  lor  £noyMU!ti1  Cftk^nloa. 


by  being  carried  to  and  fro  as  the  urine  and  the  bladder  are  inoveil  hackwaidi 
and  fonvards  by  rough  manipulation.     It  will   be  found,  if  the  part*  an 
allowed  to  become  quiescent,  that  the  stone  falls  to  the  bothm,  l.i^!»iiid 
prostate,  where  it  will  be  found  by  a  gentle  tap  of  ihe  sound. 

hy  conducting  the  sounding  properly,  the  Surgei»n  mayusauli}  uHCcrtAin 
only  the  existence  of  a  stone,  but  its  sixe  and  hardness  :  whoUier  it  \m  ttngki 
if  it  be  encysted,  and  the  general  state  of  the  bladder ;  with  all  of  wbioh 
points  it  is  of  importance  that  he  should  be  acquainted  before  undiefUkiiiK 


in 
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any  operation.  A  good  deal  of  this  information  may  be  elicited  by  the 
ordinary  sound,  but  some  of  the  points  can  be  accurately  determined  only  by 
sounding  with  the  lithotrite. 

The  hardness  of  the  stone  may  usually  be  judged  of  by  the  more  or  less  clear 
ringing  character  of  the  click  ;  a  uric  acid  or  oxalate  of  lime  calculus  giving  a 
sharper  sound  than  a  phosphatic  concretion. 

A  calculus  may  generally  be  known  to  be  enq/sied  if  the  sound  strike  it  at 
times,  but  not  at  others  (Fig.  852)  ;  if  the  stone  always  appear  to  be  fixed  in 
one  situation  ;  and  if  the  beak  of  the  instrument  cannot  be  made  to  pass 
round  it,  so  as  to  isolate  it,  but  a  kind  of  tumour  projecting  through  the  walls 
of  the  bladder  is  felt  around  or  on  one  side  of  the  point  where  the  calculus 
is  struck. 

The  fasciculated,  roughened,  and  sacculated  condition  of  the  bladder  may 
generally  be  detected  by  the  way  in  which  the  beak  of  the  instrument  grates 
and  rubs  over  the  organ. 

The  size  of  the  calculus  is  best  determined  by  seizing  it  gently  in  a 
lithotrite.  It  is  true  that  a  Surgeon  may  sometimes  come  to  a  decision  as  to 
the  bulk  of  a  calculus,  by  observing  the  extent  of  surface  along  which  the 
sound  is  in  contact  with  the  stone,  as  the  instrument  is  being  withdrawn. 
But  only  a  very  rough  guess  can  be  made  in  this  way  ;  and  I  have  frequently 
seen  very  experienced  Surgeons  deceived,  mistaking  perhaps  several  small 
stones  lying  together  for  one  large  one. 

In  order  to  determine  that  several  calculi  exist  in  the  bladder,  it  is  some- 
times sufficient  for  the  Surgeon  to  feel  that  the  beak  of  the  sound  comes  in 
contact  with  a  stone  on  each  side  of  the  organ,  or  that  it  can  be  distinctly 
insinuated  between  two  concretions.  In  some  cases,  however,  these  points 
cannot  clearly  be  made  out ;  and  then  the  Surgeon,  introducing  a  lithotrite 
and  seizing  the  first  calculus  with  which  he  meets,  should  hold  this  between 
the  blades  of  the  instrument,  and  whilst  it  is  so  fixed  move  it  and  the 
lithotrite  from  side  to  side  ;  when,  if  a  click  be  heard  and  felt,  he  may  be 
sure  of  the  existence  of  another  stone. 

Soundinj^  is  by  no  means  free  from  danger,  more  especially  if  done  roughly, 
or  in  patients  who  have  chronic  kidney  disease.  In  the  first  case  it  may  give 
rise  to  cystitis  or  profuse  and  continuous  haemorrhage  ;  in  the  second,  to  rigors 
and  suppression  of  urine. 

Errors  in  Sounding  occasionally  occur.  The  Surgeon  may  mistake  a 
hardened  and  fasciculated  bladder,  having  it«  ridges  perhaps  encrusted  with 
phosphatic  matter,  for  a  calculus  ;  this  is  especially  apt  to  happen  in  children. 
In  these  cases,  however,  the  mistake  may  usually  be  guarded  against  by  the 
absence  of  a  distinct  click,  though  a  rough  grating  sensation  be  experienced, 
and  by  the  Surgeon  being  unable  to  isolate  a  stone.  Yet  the  difficulty 
in  some  cases  is  great ;  Velpeau  was  acquainted  with  four  instances, 
and  S.  Cooper  with  seven,  in  which  patients  had  been  cut  and  no  calculus 
found  ;  and  when  we  reflect  that  these  accidents  have  happened  to  such  men 
as  Cheselden,  who  on  three  occasions  cut  a  patient  and  found  no  stone,  to 
Crosse,  to  Roux,  and  to  Dupuytren,  it  is  easy  to  understand  that  in  some  cases 
the  difficulty  of  coming  to  a  correct  decision  must  be  very  great. 

Szamination  of  the  Bladder  with  the  Cystoscope  may  occasione^^^ 
of  service  in  the  detection  of  calculi.     This  method  of  examination  is  deacx^^J^^ 
at  p.  1110. 

VOL.    II.  ^     '^^ 
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Examination   of  the  Bladder  by  Manipulation    e^an  be  carried  ant 

easily  in  children.  The  patient  is  fully  aniesthttized  ;  the  Surgeon  then  passes 
one  finger  ink*  the  ret  turn  and  presses  firmly  witli  the  other  band  ttbc>vc  the 
pube^j  If  a  stone  be  present  it  can  be  clearly  felt  by  the  finger  in  the  rectum^ 
and  its  size  ascertained.  In  adults  this  mode  of  examination  is  of  eoQine 
impossible  if  there  be  much  aVHlominal  fat  or  any  enlargement  of  the  prgstate, 
and  even  in  the  ahseiK'e  <»f  these  conditions  it  is  very  uncertain^  as  the  fingi*r 
does  not  reach  far  enough  up  to  gnwp  the  stone. 

Pathological  Changes  induced  by  CalcnliLB. — After  a  stone  ba^  existed 
for  some  time  iu  the  hhtdder,  it  induces  serious  jxithological  changes  in  the 
whole  of  the  urinary  apparatus.  The  jftostak  not  unfrequently  becomes  some- 
what enlarged  and  irritiible,  in  conse^p^euee  of  which  a  kind  of  |>onch  it 
formed  behind  it,  in  wliicb  the  calculus  is  apt  to  lodge.  The  -most  important 
changes^  however,  take  plat-se  in  the  blatlder  and  kidneys*  The  blatkUrr 
becomes  extremely  sensitive,  especially  about  its  neck,  aud  is  consequently 
imable  to  contain  as  much  tirlQe  as  usual ;  hence  it  becomes  contracte<L  In 
some  rare  instances,  however,  as  will  be  more  especially  noticed  when  we 
come  t-o  speak  of  lithotrity,  it  falls  into  an  atonic  condition,  and  then  is  apt 
to  become  much  dilated.  The  mucoug  uienibraue  is  commonly  a  good  deal 
inflamed  and  irritated  by  the  presencn?  of  the  calculus  ;  and  the  mnscular  coat 
becomes  thickened  and  hyptTtrophied*  bo  m  to  give  it  a  ven'  fasciculatctl 
appearance,  Sacculi  occasionally  form,  containing  sabulous  matter  and  fetid 
pus  or  urine,  and  in  some  cases  lodging  a  concretion,  which  then  constitutes 
an  encysted  calculus  lying  altogether  outride  the  cavity  of  the  bladder,  with 
which  it  merely  communicates  by  a  very  narrow  aperture,  as  in  Figs,  K4t;  and 
847,  representing  a  csise  that  was  under  my  care,  and  which  is  fully  deiRTibcd 
in  the  Journals  for  March,  inriS,     The  ^-/V////'//*  are  often  ^  V  irly 

in   a  state  of  chronic  or  subacute  interstitial  infiamm-i  Aj 

become  the  seat  of  such  structural  changes  as  are  incompatible  with  iifr* 
When  death  occurs  as  the  consequence  of  stone,  the  patient  nsnally  sinks, 
worn  out  by  protracted  suffering  and  kidney  disease. 


\ 


IxITHOTOMY. 

It  is  not  my  intention  to  enter  into  the  geneml  histoay  of  htbotomjt  an 
operation  that  has  been  practised  irom  the  dirtiest  ages  ;  nor  to  give  %  skddi 
of  the  gradual  modifications  that  have  at  various  times  be^n  tDtnMltl06d« 
from  the  mde  attempts  of  the  i  I  reek  and  Roman  Snrgeons  to  the  hurbauiyiii 
and  unscientific  procedui^s adopted  by  the  itineniut  o[)enitor8  after  the  revirml 
of  letters.  For  all  this,  1  would  refer  the  reu'l^'  t^  the  classical  A.^i-i- 
Dfischamps  and  of  John  ESell 

The  various  methods  by  which  a  stone  has  L-fei  '  "^ 

bladder  by  a  cutting  operation  may  Ik?  arranged  bi% 
four  heads:  L  The  Huprapubic  or  High  f)i^Hiration,  in  which  t 
removed  from  an  incision  into  the  bladder  above  the  symplr*..  y^*o^ 
2^  Tlie  literal  Operation,  in  which  the  bladder  is  reached  through  ais  incisiia 
in  the  left  side  of  the  j>erinienm,  3.  The  Median  (>|ienittun,  in  which  the 
stone  is  removed  through  an  iacisiou  in  the  mtthlle  line  of  the  pcrioseuin ;  atid 
4.  Various  extenmons  and  combi nations  of  the  last  two  methods^  siacii  m  ilie 
BilateraJ^  Medio-bilateral,  Medio- lateral,  and  the  Kecto*vesical. 
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Up  to  a  comparatively  recent  period  the  Lateral  Operation,  as  practised  by 
Cheselden  and  modified  by  Listen,  was  that  which  was  generally  performed 
by  Surgeons,  and  one  which  in  skilful  hands  yielded  excellent  results.  Since 
the  general  application  of  lithotrity  to  the  removal  of  stones  of  small  and 
medium  size,  and  the  consequent  restriction  of  lithotomy  to  those  of  con- 
siderable magnitude,  the  suprapubic  operation  has  taken  the  place  of  the 
lateral  as  being  the  method  by  which  large  calculi  can  more  safely  be 
extracted. 

Although  the  suprapubic  operation  has  now  very  largely  superseded  the 
median  and  lateral,  and  their  modifications  in  thpse  cases  of  vesical  calculus  that 
do  not  admit  of  the  removal  of  the  stone  by  lithotrity,  yet  it  is  not  universally 
employed,  the  lateral  and  the  median  having  still  their  advocates.  For  this 
reason,  and  also  for  the  fact  that  no  description  of  lithotomy  can  be  considered 
complete  without  an  account  of  those  methods  that  have  so'  largely  filled 
the  minds  of  the  greatest  Surgeons  of  all  times,  I  have  thought  it  best  to 
describe  and  to  compare  as  heretofore  the  various  methods  which  have  been 
de^^sed  for  "  cutting  for  the  stone,"  as  the  operation  was  termed  by  the  older 
8urgeon8. 

Suprapubic  Lithotomy. — The  high  or  suprapubic  operation  was  first  per- 
formed by  Pierre  Franco  in  1560  at  Lausanne.  He  had  commenced  to  cut  a 
child  by  the  apparatus  minor,  when  he  found  the  stone  to  be  of  the  size  of  a 
hen's  eggy  and  too  large  to  be  extracted  by  the  perinaeum.  The  parents  insisted, 
however,  that  it  should  be  removed  in  some  way,  and  seeing  the  stone  forming 
a  prominence  above  the  pubes  when  pushed  forward  from  the  rectum,  Franco 
cut  down  upon  it  and  successfully  removed  it.  He  did  not,  however,  repeat 
the  operation,  and  suprapubic  lithotomy  cannot  be  said  to  have  become  a 
recognised  surgical  proceeding  till  the  early  part  of  the  eighteenth  century, 
when  it  was  practised  and  perfected  by  Douglas  and  Cheselden.  The  results 
obtained  were  certainly  better  than  those  of  the  median  operation  then  chiefly 
in  vogue  ;  but  after  the  perfection  of  the  "lateral  operation  by  Cheselden,  supra- 
pubic lithotomy  again  went  out  of  fashion,  being  reserved  only  for  those  cases 
in  which  the  stone  was  too  large  to  be  extracted  by  the  perinsBum.  The 
objections  to  the  operation  were  its  tediousness  and  painfulness,  and  the 
dangers  of  wound  of  the  peritoneum  and  urinary  extravasation.  Lately  the 
operation  has  again  been  revived,  at  first  with  the  idea  that  by  antiseptic  treat- 
ment the  wound  in  the  bladder  could  be  closed  by  sutures,  and  union  by  first 
intention  obtained.  The  revival  of  the  operation  has  led  to  improvements  in  the 
details  of  its  performance,  and  to  a  large  extent  it  has  replaced  other  methods. 

Operation. — The  high  operation  consists  in  making  an  incision  through 
the  abdominal  wall,  above  the  pubes,  and  opening  the  anterior  part  of  the 
bladder  below  the  reflection  of  the  peritoneum.  In  order  to  do  this  safely  it  is 
necessary  to  raise  the  apex  of  the  bladder,  and  with  it  the  peritoneum,  as  high 
as  possible  above  the  pubes.  For  this  purpose  the  most  important  measure 
consists  in  distending  the  bladder  with  water  or  air.  The  former  is  usually 
employed  ;  but  liristowe,  of  Brooklyn,  found  by  experiment  that  by  means 
of  inflation  with  air  the  bladder  is  more  thoroughly  raised.  In  1878  Carson 
showed  by  experiments  on  the  dead  body  that  by  injecting  the  rectum  at  the 
same  time,  the  whole  bladder  could  be  pnshed  upwards  so  as  to  becomft^  «s^ 
abdominal  rather  than  a  pelvic  organ,  and  the  reflection  of  the  peritonei3L^cK^^'*^ 
carried  from  two  to  three  inches  above  the  pubes.      In  1880  Pet^^*^^-* 
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Kiel,  independently  arrived  at  the  same  concluBion,  and  pmctically  applied  it 
to  suprapubic  lithotomy  by  introdncing  an  india-rohber  Img  into  tiie  recttun* 
which  wag  distended  with  water  liefoi-e  commeucing  the  operatic^u,  AUhougb 
the  rectal  bag  has  been  extensively  employed,  it  must  not  be  regarded  as 
altogether  a  safe  prcM^edure,  and  more  than  one  case  of  fatal  rupture  of  the 
rectum  has  resulted  from  the  distension.  In  children  the  rectal  bag  should 
never  be  employed  ;  in  them  the  bladder  lies  high,  and  can  easily  be  raised 
sufficiently  by  moderate  disteneion.  In  adults,  also,  it  should  be  dispenied 
with  unless  the  bladder  is  much  contracted,  and  raised  with  difficulty. 

The  operation  is  thus  performed  :  The  patient  should  lie  flat  on  a  table 
His  legs  should  not  hang  over  the  cjid,  as  over-extension  of  the  thighs  tends  U) 
tilt  the  pelvis  and  arch  the  back,  making  the  recti  tense.  The  shoulden 
should  be  slightly  raised  by  a  pillow.  The  pul3es  is  iirst  shaved  and  the  whole 
region  rendered  aseptic  by  washing  with  soap  and  water  and  ufterwiirda  wiih 
carbolic  lotion  (1  in  2u)  or  perchloride  of  mercury  (I  in  5uo).  If  the  rectal 
bag  is  likely  to  be  required  this  should  be  well  oiled  and  introduced  by 
an  aBsistant,  Petersen *8  Img  is  pyriform,  i>ut  MacCormac  recommends  a 
BauBage-shajied  bag  as  more  closely  resembling  the  natural  form  of  the  rectum, 
A  soil  catheter  is  then  paa*^d,  to  which  au  india-rubl»ertul>e  is  attuched  with  a 
funnel  at  the  end.  Through  tliis  a  concentrated  cold  solution  of  b<»ric  acid, 
warmed  to  the  proper  temperature,  is  poured  into  the  bladder,  and  withdrawn 
again  by  lowering  the  tube  below  the  table.  In  this  way  the  bladder  must  b« 
repc^atedly  washed  out.  Finally,  by  raising  the  fiinuel  from  two  Uy  three  feet 
above  the  body  the  l>ladder  mayljc  sutticiently  distended  if  the  patient  be  fully 
under  the  aniegthetic.  Forcibly  injecting  a  fixed  amount  into  the  bladder  is 
not  free  from  danger,  and  has  been  known  to  cause  rupture*  The  catlicter  is 
now  withdrawn,  and  an  india-rubber  hand  or  a  piece  of  tape  fastened  roimd 
the  p)enis  to  prevent  the  escape  of  the  fluid.  If  it  be  preferred  the  bladder 
may  be  injected  through  a  metal  catheter,  which  may  be  plugged  and  left  ta 
as  a  guide  Uj  the  bladder.  If  by  this  means  the  bladder  is  not  suflSciectlj 
raised  above  the  pubes,  the  rectal  bag  may  be  distended  with  water*  great  cair 
being  taken  to  avoid  using  much  fon^  lest  the  rectum  be  ruptured,  TIw 
quantity  injeiled  must  not  exceed  t^n  ounces  in  the  adult.  In  chi]dr^*a,  as 
already  stated,  the  bag  should  not  be  used. 

The  Surgeon  may  sstand  on  whichever  side  he  pi^ferst  but  the  feft  will  bv 
found  most  convenient  in  the  later  stages  of  the  operation.  No  a])ecial 
instruments  are  required*  The  incision  is  made  accurately  in  the  middle  lioe. 
and  should  be  from  two  to  four  inches  in  length,  according  to  cii\'um»tiin<:^«^ 
the  longer  incision  being  necessary  when  the  patient  is  very  fat,  h  should 
extend  over  the  pubes  at  its  lower  end  for  aljout  half  an  inch.  The  pyramidaiesk 
if  present,  are  drawn  ufmrt,  and  if  necessary,  notched.  The  incision  iacArdVillf 
deepened  exactly  in  the  middle  line,  between  the  recti  or  through  tht;  mu«calar 
tissue,  if  the  interspace  is  nut  recognisetl,  until  the  trariarer»ali«  faada  ii 
reached.     This  is  divided,  and  the  wound  held  widely  oj^  h  i>KiaoU»k 

A  varying  amount  «d'  fat  which  lies  in  front  of  the  bla«i  una  expoaedl^ 

and  must  be  carefully  dissected  through.  Some  large  veins  are  ofuu  INIMSI 
in  this  region  ;  these  should  be  seized  with  furcipressurt*  foreepa  liefore  botaf 
divided,  and  subsequently  ligatured.  After  caa'fully  dividing  tb«t  fat  wok 
pushing  it  somewhat  upwards,  si>  as  possibly  to  raise  the  tdkctioii  of  tkm 
peritoneum^  the  bladder  comes  into  view«     If  an  iuatnunani  have 
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tainerl,  its  handle  may  be  depressed  so  mi  to  make  its  poiut  pmject,  pushing 
the  bladder  before  it.  Tlie  bladder  18  recoj^iized  in  the  adult  bj  it«  muscular 
fibres  ;  in  cliildren,  Dulles  states  that  its  bluish-jjrrey  colour  is  characteristic. 
The  blaihier  having'  been  fuHj  ex|X)6ed  and  recoguized,  the  next  point  is  to 
secure  it  before  an  opening  is  made,  Unlei^s  this  be  done  it  will  collapse  aa 
goon  aa  it  is  punctured,  and,  sinkiog  down  in  the  pelvis,  may  only  be  recovered 
with  difficulty.  The  safest  ruetbod  is  to  pass  two  silk  stitches  through  its 
muscular  coat,  so  aa  to  obtain  a  finu  liold  on  each  side  of  the  miiJdle  line. 
If  the  coats  are  thin,  or  if  it  be  not  intended  to  suture  the  bladder  after  the 
Ofieration,  the  threads  may  include  the  mucous  coat  also.  The  bladder 
being  thua  secured,  and  the  muscular  fibres  being  clearly  visible,  sliowing 
that  it  is  not  covered  by  peritoneum^  n  scaljiel  is  thrust  into  it  with  the 
Ipick  directed  upwards,  and  an  incision  of  suflicient  size  to  admit  the  finger 
fi  made  downwards  towards  the  pubes.  The  finger  is  then  inserted,  and 
the  si7^  of  the  stone  ascertained.  If  it  be  small  it  may  at  once  be  seized  and 
removed  in  an  ordinaiy  pair  of  lithotomy  forceps.  If  it  be  larger  the  wound 
must  be  carefully  enlarged  downwards  with  a  probe-pointed  bistoury.  It 
IP  better  to  do  this  by  cutting  than  by  stretching  or  teainng,  as  there  is  but 
little  bleeding,  and  if  it  is  intended  to  suture  the  bladder  the  wound  should 
be  made  as  cleanly  aa  possible*  Thompson  finds  that  in  many  ca^ea  the  stone 
may  conveniently  be  removed  between  the  two  forefingei"s,  the  others  being 
lo(*ked  together  so  as  to  convert  the  two  hands  into  a  kind  of  forcejie*  If 
the  contents  of  the  bladder  arc  foul  it  is  well  to  wipe  the  wound  o>er  with 
chloride  of  zinc  (40  gr.  to  3J),  and  to  dust  it  with  iixloforin  before  making  the 
incision  into  it.  The  stone  having  been  extracted,  the  bladder  may  be  cleuned 
with  a  sponge  to  remove  any  clots  of  blood.  If  the  wall  of  the  bladder  be 
thick  and  healthy  and  ita  contents  free  from  decomposition,  the  wound 
fine  carbolized  silk  or  catgut  sutures.  To  do  this  a  stitch 
beyond  the  upper  part  of  the  wound,  taking  a  hold  uu  the 
muscular  coat  only  on  each  side  of  the  line  of  the  incision.  By  means  of  this 
the  bliulder  can  be  drawn  up  while  a  series  of  stitches  are  inserted  about  a 
iixth  of  an  inch  apart  in  the  same  way  as  in  I^embert^s  soture  of  wounded 
intestine.  The  last  stitch  must  be  beyond  the  lower  end  of  the  wound.  The 
two  stitches  beyond  the  wound,  ab^jve  and  below»  are  essential  to  prevent 
leakage.  The  blailder  is  then  tested  by  distending  it  again  with  boric  acid 
solution,  and  its  cavity  is  ut  the  same  time  wastK^  free  from  blood.  If  the 
bhidder  wall  be  very  thin,  if  there  is  much  cystitis,  and  especially  if  in 
the  case  of  a  large  stone  the  edges  of  the  wound  have  been  bruised  during 
extraction,  no  attempt  fihould  be  made  to  close  tfie  vesical  opening  by  sutures. 
Id  certainly  fail.  Kven  when  the  btuddcr  is  healthy,  suture  not  un- 
ly  fails,  and  for  this  reason  many  Surgeonn  never  att^.^mpt  it.  If  the 
opening  is  not  closed  by  sutures  a  short  india-rubber  tube  should  be 
inserted. 

The  treatment  of  the  extenml  wound  varies  with  that  of  the  bladder.  If 
the  latter  has  XnH^n  cloeod  by  sutures,  a  d  rain  age- tid>e  muKt  be  inserted  at  the 
lower  end  of  the  external  wonnii,  anti  the  upper  part  may  l»e  closed  and  an 
antiseptic  dressing  applied.  By  this  means  an  exit  is  left  for  Uie  urine  if  the 
sutures  give  way.  If  a  tube  is  inserted  into  the  blaitlder  the  exteruaV  ^«»a!B^ 
shnnld  be  left  open  or  its  upper  part  closed,  according  to  its  si*^-  ."^^^ 
strictest  antiseptic  pn^oautions  should  be  observed  throu^ho^t  Ooa  ^;s^ies«^^*^'^^'^* 
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In  the  after-treatment,  if  the  bladder  haa  beea  closed  by  Buturcs^  eapecially 
IB  childreD,  the  patient  may  be  allowed,  if  he  can,  to  fmas  water  Datorally, 
If,  however,  this  be  Jong  delayed  m  that  distension  of  the  bladder  is  to  be 
feared,  a  catheter  mnst  be  passed.  If  a  drainage-tube  has  been  inserted  \nu> 
the  bladder  from  the  wound,  the  nrine  will  es<.'ape  readily  from  it,  and  shoulil 
be  received  in  a  lai*ge  sponge  or  in  moss  pads.  The  patient  may  lie  on  un«f 
side  to  facilitate  drainage,  The  tube  may  be  removed  after  three  or  four 
days. 

Other  means  of  drainage  have  been  adopted.  Thus  a  soft  rubber  catheter 
may  be  tied  into  the  urethra,  and  a  long  tulje  applied  to  it  to  maint^o 
drainage  ;  but  this  is  apt  to  cause  urethritis,  and  is  perfectly  useless  if  the 
bladder  wound  ia  freely  opened.  Perinaaal  incisions  have  been  made,  bot 
these  are  always  not  only  needless  but  iujiu'ious.  The  best  mode  of  treatment 
is  not  yet  certainly  determined  ;  Inii  probably  the  wisest  eoorse  is  only  Ut 
suture  the  bladder  in  well-selected  and  favourable  cases^  and  then  to  leave  the 
external  w^ouud  partly  open  in  case  of  failure.  In  all  other  cases  drain  from 
the  wound  with  a  good-sized  rubber  tube  retained  far  three  or  four  da}^,. 

Various  modificationB  have  been  suggested  of  the  method  of  performing 
suprapubic  cyBtotomy  above  described,  whether  the  operation  be  tiudertaken 
for  the  removal  of  a  ttilculus  or  for  other  purposes.  Trendelenburg  leooiii* 
mends  that  the  patient,  instead  of  lying  on  a  flat  table,  should  be  so  placed  tbit 
the  pelvis  is  well  raised.  This  position  is  secured  by  raising  the  lower  part  of 
the  operating  table,  which  is  hinged  at  the  middle,  whilst  the  patienfs  bcol 
knoefi  ai-e  held  over  the  shoulders  of  an  assistant  who  stands  on  a  stool  li 
the  foot  of  the  table.  This  position,  which  obviously  presents  seveimi 
disadvantages,  has  not  found  much  favour  in  this  country.  Among  Uie 
advantages  claimed  for  it  are,  that  the  intestines  fall  away  ^m  tbc  hyiw- 
gastric  region,  and  that  thus  the  danger  of  wounding  the  peritoncam  ii 
lessened  ;  and  secondly,  that  it  allows  a  more  thorough  examination  of  tilt 
partB  about  the  trigone'-a  point  chiefly  of  importance  when  the  bladder  ii 
opened  in  cases  of  ulcemtion  or  new  growth, 

Trendelenburg  has  also  advocated  the  use  of  a  transverse  incision  instoid  of 
the  longitudinal  one  usually  employed,  chiefly  with  the  objects  irf  more 
oerUu'nly  avoiding  the  peritoneum  an«j  obttuuing  a  better  view  of  the  intert<ir 
of  the  bladder.  The  incision  is  made  close  above  the  pubes,  and  divides  \kt 
recti  muscles ;  the  bladder  also  is  opened  transversely.  Any  advantage^ 
which  this  method  may  present  are  probably  more  tlian  counterbalanoed  by 
the  increased  severity  of  the  operation  and  the  slower  healing  of  the  wound. 

The  special  dangers  and  difficulties  of  the  operatiom  are  very  fe9« 
Haemorrhage  from  veins  superficial  to  the  bladder  is  best  avoided  by  ftoimriqis 
them  in  forcipressure  forceps  before  they  are  divided.  Wound  of  the  peritononiB 
in  the  most  serious  accident  that  can  hap}H>n,  and  if  it  occutb  before  llii 
bladder  is  opened  the  operation  should  be  abandoned,  and  repeated  at  n  wiktKtr 
ijaent  time  if  possible.  It  is  avoided  liy  the  pn^per  distension  of  tlic  bMder* 
and  *if  necessary  of  the  rectum,  by  making  the  opening  downwards  toviiife 
the  pubes,  and  by  seeing  the  muscular  fibres  of  the  bladder  clearly  belbre  llie 
incision  ia  made*  Rupture  of  the  bladder  or  rectum  by  too  forcible  io^ 
is  not  likely  to  happen  if  the  oi>eration  is  performed  a£  above  docrtbed. 

If  //w»  mknlua  l*e  mn/sfni — and  the  suprapubic  oj)eralion  should  slw^  he 
adopted  if  such  a  condition  is  suspected  or  known  to  exist — Uie  Siiig«oii 
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be  gnided  by  the  position  of  the  stone  and  the  character  of  the  ponch  in  which 
it  lies.  If  the  stone  be  found  in  a  deep  pouch  behind  the  prostate  it  may  be 
possible  to  prize  it  out  with  a  narrow  scoop,  as  in  a  case  successfully  treated  by 
Buckston  Browne.  The  removal  of  a  stone  from  a  sacculus  which  communi- 
cates with  the  bladder  by  a  small  opening  is  attended  with  considerable  danger. 
If  an  attempt  be  made  to  enlarge  the  opening  by  incision  the  greatest  care 
must  be  taken  not  to  perforate  the  bladder.  The  disproportion  between  the 
size  of  the  calculus  and  that  of  the  opening  of  the  calculus  may  be  such  that 
the  removal  of  the  calculus  entire  is  out  of  the  question.  Rivington  and 
Hurry  Fenwick  have  successfully  adopted  the  expedient  of  breaking  up  the 
stone  with  a  chisel  and  mallet,  and  removing  the  fragments  separately. 

The  dangers  after  the  operation  are  various.  Infiltration  of  urine  in 
the  loose  tissue  around  the  bladder  is  perhaps  the  most  serious  and  fatal.  It 
is  best  prevented  by  disturbing  this  tissue  as  little  as  possible  during  the 
operation,  especial  care  being  taken  not  to  make  a  cavity  with  the  finger 
between  the  symphysis  pubis  and  the  bladder.  If  the  wound  be  not  closed  too 
tightly  and  if  good  drainage  be  maintained  the  danger  of  infiltration  is  very 
small.  Secondary  haemorrhage  is  very  rare,  and  should  it  occur  it  is  the  con- 
sequence of  ulceration  of  one  of  the  large  veins  superficial  to  the  bladder. 
Septicaemia  and  pyaemia  are  not  more  common  than  in  other  operations  on 
the  urinary  organs,  and  are  best  prevented  by  the  strictest  attention  to  anti- 
septic details  during  the  operation,  and  the  adoption  of  some  antiseptic  treat- 
ment afterwards.    The  formation  of  a  urinary  fistula  rarely  occurs. 

The  State  of  the  Sidneys  infiuences  the  result  of  lithotomy  in  the  adult 
more  directly  than  any  other  condition.  If  these  organs  be  sound,  the  patient 
will  usually  recover ;  hence  in  children,  in  whom  the  complication  of  renal 
disease  rarely  exists,  lithotomy  is  very  successful,  even  though  the  operation  is 
proportionately  far  more  severe  in  them  than  in  adults.  If,  on  the  other  hand, 
the  kidneys  be  extensively  diseased,  the  patient  will  commonly  die,  even  though 
he  have  been  operated  upon  with  the  utmost  skill.  The  condition  of  the  kidneys 
that  is  especially  fatal  has  been  described  in  Chapter  LXV. 

Mortality. — The  older  statistics  are  of  little  value,  partly  because  until 
the  recent  revival  of  the  operation  it  was  undertaken  only  when  the  size 
of  the  stone  or  some  other  complication  made  the  perinaeal  methods  im- 
possible, and  partly  because  the  older  operations  were  undertaken  without 
the  advantages  of  antiseptics,  and  without  the  present  means  of  raising  the 
bladder  and  its  peritoneal  investment  above  the  pubes,  and  usually  without 
efficient  drainage.  Dulles  of  New  York,  a  strong  advocate  of  the  operation, 
collected  a  total  of  465  cases  in  both  sexes ;  of  these  135  died,  or  1  in  8*44. 
He  found  that  for  calculi  under  one  ounce  it  contrasted  very  unfavourably 
with  the  lateral,  for  those  between  one  or  two  ounces  there  was  little  differ- 
ence, whilst  for  calculi  above  two  ounces  it  gave  by  far  the  best  results.  Of 
124  cases  operated  on  since  1879  collected  by  Dennis  of  New  York,  only  18 
died,  or  1  in  7  ;  but  of  these  deaths  7  might  fairly  be  eliminated  as  having  had 
no  direct  connection  with  the  operation.  MacCormac  collected  a  total  of  91 
operations  performed  in  this  country  from  January  1st,  1885,  to  March,  1887. 
Of  these  57  were  adults,  of  whom  \ti  died,  or  1  in  31.  Only  one  patient  died 
from  peritonitis,  and  none  from  urinary  extravasation  or  pyaemia.  Tho  ^sksjm^ 
of  death  in  one  case  was  rupture  of  the  rectum  by  the  bag.  In  33  ^^*^*^^^^^^^^t>^ 
patients  were  under  15,  and  not  one  died.    The  stones  in  the  adxlMw-  ^^'«^ 
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from  24  uQuces  to  10  grains  in  weigbt,  and  in  the  childi'en  from  'i\  ounces  to 

85  gmiiig.     The  bladder  waa  BUtured  iii  IH  children,  with  8  ^nv  :md  in 

H  adults  with  only  2.     In  one  case  the  operation  h»id  to  be  al'  ^  owing 

to  the  peritoneum  covering  the  bladder  as  low  as  the  pubes. 

Lastly,  Giil>ert  Burling  hajB  collected  Kin  oix^rations  jierformed  in  thirteen 
HospitaU  in  this  country  during  the  years  18HH  to  1892  inclusive.  Of  these 
iHJ  died,  or  1  in  kVb,  givin*?  a  raortality  of  15*4  p^T  cent.  Four  of  the  tle&tlu 
can  hardly  he  attributed  to  the  operation,  fw  in  :J  lithotrity  and  in  1  laleml 


Fig.  858,-LithoUMiiy  Swilpcl. 

lithotomy  had  been  attempted  before  it  was  undertaken.  Of  the  remaining 
S2  deaths,  7  were  due  to  disease  of  the  kidneys,  3  to  peritonitis,  2  to  Btiock, 
2  to  septicaemia,  1  each  to  cellulitis,  bronchiiis,  pneumonia,  scarlet  fever, 
secondary  hfemorrhage,  exhaustion  ;  in  2  no  cause  was  given, 

Latkiiai.  LrmOTOMY. — The  removal  of  a  stone  from  the  bladder  through 
an  incision  in  the  left  side  of  the  periminira  was  first  performed  by  Freijc 


ng.  854— P^obe-poim^  UtIiotoiQjr  Knifn. 


Jactjues,  who  demonetnited  his  operation  in  Paris  in  HJf>7.  The  operation 
was  fii^st  performed  on  definite  anatomical  and  surgical  principles  by  Cheedtkn 
of  St,  Thomas's  Hospital,  and  his  method,  nnxlified  l)y  Lislnn,  is  thai  now 
generally  adopted. 

IiiBtminentSr  he. — The  table  for  opt^rating  must  be  of  convenient  hetghtt 
so  that  when  the  Sui^on  sits  on  a  rather  low  stocil  the  patient*B  natee  will  be 
on  a  level  with  his  breast ;  a  few  blankets  doubled  sliould  In*  laid  upon  the 


Ftft.  ftdft.— OpeU'bliute^i  Lithot"*i>y'f"rrf?j**,  lliiril  with  iiri'-ii. 

tabk%  and  covered  by  a  piece  of  mackintosh  cloth  hanging  over  the  end  ; 
a  tray  .of  sawdust  [>laced  under  it  ou  the  floor.  The  instruments  piiiao— ry  mt 
tbe  following: — a  pair  of  lithotomy-tape)s«  a  sharp  and  pnil:)e-|  join  ted  Bcalpd* 
a  staff,  forceps,  and  scoops  of  various  siaes,  and  a  tube.  To  th«ie  may  \m 
added  a  searcher,  and  a  brass  injecting  syringe. 

The  lapfn  should  be  of  coarse  flannel,  about  three  yards  long  by  ihne  tndwi 
broad. 

The  $mlpel  sliould  be  broad-bladed  and  straight-backed.     For  th«  adnll  il 
niajr  be  of  tbe  sixe  and  the  6ha[)e  represented  (Fig.  Kfj.!) ;  for  ehlldnm  it  i 
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be  made  a  little  smaller.  X  probe-pointsd  lithotomy  knife  of  the  size  and  shape 
here  represented  should  also  be  at  hand  (Fig.  854). 

The  staff  should  have  a  deep  groove  on  its  left  side,  occupying  nearly  one- 
third  of  the  instrument ;  it  should  be  well  curved,  of  as  large  a  size  as  the 
urethra  will  admit,  and  have  a  roughened  handle  (Fig.  860). 

Thefmcepa  must  not  be  too  heavy,  but  should  be  of  a  good  length  in  the 
handles,  and  have  the  joint  well  set  beck  ;  the  inside  of  the  blades,  as  recom- 
mended by  Listen,  should  be  lined  with  linen,  to  prevent  the  stone  from 
slipping  (Fig.  856).  Coxeter  has  made  them  with  open  blades,  but  lined 
with  linen  as  heretofore  (Fig.  855)  ;  in  this  way,  as  there  is  less  metal,  the 
weight  is  diminished,  and  the  diameter  of  the  instrument  with  a  stone  in  its 
grasp  is  materially  lessened.  The  ordinary  forceps  are  straight,  but  it  is  ad- 
vantageous to  be  provided  with  some  that  are  curved  (Fig.  857).  The  handles 
should  be  made  with  a  loop  on  one  side  and  a  ring  on  the  other ;  the  ring  for 


Fig.  KM.— 
Fon-e|n». 


Fig.  857.- 
I'urvwl  For<'«?p*«. 


Fig.  858.- 
H<roop  in  HaniUe. 


Flff.  8W.- 
Scoop. 


Fig.  8«0.    Fig.  8«1.— 
—Stain      McArcher. 


the  thumb  should  be  placed  somewhat  obliquely.  The  scoops  of  different 
sizes,  and  curved,  can  be  used  most  conveniently  when  fixed  in  roughened 
bandies  (Figs.  X5h  and  859).  The  tube  should  be  of  gum-elastic,  well  rounded 
at  the  end,  and  provided  with  silver  rings,  and  may  be  petticoated.  The 
searctier  is  a  slightly  curved  sound,  having  a  bulbous  extremity  (Fig.  861). 
The  syringe  should  be  provided  with  Gross's  ball  nozzle,  which  propels  a 
reversed  current. 

In  describing  the  operation  of  lateral  lithotomy,  we  shall  first  of  all 
examine  seriatim  the  different  steps  of  an  operation  that  presents  no  unusual 
complication  or  difficulty  ;  we  shall  then  consider  the  difficulties  that  may  be 
met  with,  the  accidents  that  may  occur  during  the  operation,  and  the  principal 
sources  of  danger  and  the  causes  of  death  after  its  performance. 

Operation. — The  patient  should  be  kept  as  quiet  as  possible  for  about  a 
week  or  ten  days  preceding  the  operation  ;  his  diet  should  be  pro^xV^  x«5^- 
Uted,  and  the  bowels  properly  relieved.     On  the  day  preceding  the  cs^j««siwQ?^^ 
a  dote  of  castor-oil  or  some  other  aperient  should  be  administered^^  ^aK>^^^^» 
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morniiig  of  the  operation  the  rectum  muat  be  emptied  by  means  of  an  eisems. 
If  necesfiary  the  pert u  am m  showld  be  shaved. 

After  the  anBesthetic  has  been  administered  all  the  nrine  in  the  bhuider 
should  be  dra\ni  off,  and  the  organ  injected  with  about  six  or  eight  ounces  of 
warm  boric  acid  lotion*  in  order  to  steady  it  and  to  facilitate  the  seizure  and 
extraction  of  the  atone.  The  Surgeon  then  introduces  a  fall-sized  staff,  which 
he  uses  as  a  sound,  in  order  to  feel  for  the  calculus*  If  he  detects  it,  be  pro- 
ceeds with  the  operation  ;  if  he  cannot  detect  it,  the  ojxjration  must  be 
deferred,  for  it  is  an  imperative  rule  that  hthotomy  should  never  be  performed 
unless  the  stone  cmu  be  felt  with  th^  staff  immediately  i»efore  cuttin*?,  as  the 
point  of  this,  thou*j:h  apparently  in  the  bladder,  mi^ht  he  actually  enga<yre«i  tn 
a  false  passage.  The  stone*  then,  having  been  felt,  thf  patient  ia  to  be  drmly 
tied  up.  This  is  done  by  making  a  clove-hitch  on  the  tape»  and  passiBg*  ii 
round  the  wrists  after  which  the  ends  of  the  tape  are  passed  round  the  instep 
and  hand  in  a  figure-of-Kj  as  in  Fig,  H^2.     Some  Surgeons  prefer  leather 

anklets,  which  are  attaeht-d  to 
collars  round  the  wrists  by  hooks ; 
but  these  take  longer  to  apply, 
and  have  no  particular  ml vanto^ 
<»vcr  the  tapes.  The  patient  in 
now  brought  to  the  end  of  the 
table,  so  that  his  nates  jiroject 
beyond  it,  where  he  is  to  be 
securely  held  on  each  side  by  ia 
assistant,  who  grasps  the  foot  in 
his  hand^  places  the  patient^s  kooe 
under  his  arm,  and  draws  the  limb 
well  aside,  so  that  the  pertOJeQin 
may  be  fairly  expjsed,  In  a 
patient  on  w^hom  I  unce  operated 
ibis  could  not  be  done,  owing  to 
the  left  hip  being  atitteneil  by 
chronic  rheumatic  arthritia;  bal  1 
did  not  experience  any  |KuttcuUr 
dilhculty  in  the  operation,  though  somewhat  inconvenienced  by  the  poiiition  <rf 
the  bfwb.  The  Surgeon  then,  seating  himself  befoi-e  the  patient,  introdaosi 
his  finger  into  the  rectum.  This  is  done  with  three  objects  :  first,  toaacrruiii 
the  depth  of  the  jieriuainm  by  feeling  for  the  apex  of  the  profttaUi ;  tteoondlft 
to  make  sure  that  the  rectum  is  empty  ;  and  thirdly,  to  cause  a  oontmctton  M 
the  gut.  which  will  keep  it  out  of  the  way  during  the  first  incision.  The  staff 
must  th*^n  be  given  into  the  charge  of  a  trusty  assistant,  who  stands  on  the 
patient's  left,  and  niises  the  scrotum  with  the  left  hand  whilst  he  hoWi  |J» 
staff  in  the  right  (Fig.  HC2), 

The  Surgeon  then  sees  that  the  staff  is  held  in  the  way  in  which  ht  p^fcn 
it.  There  are  two  ways  in  which  it  may  be  held  :  it  may  either  be  dmiii 
well  up  under  the  arch  of  the  pub4»s,  or  it  may  Ina  pushed  somewhat  dowiKiiHi 
slightly  turned  towards  the  left  of  the  j>enD©um.  Liston  always  employvd 
the  first  method,  which  I  certainly  think  is  the  better,  m  It  iacnaMi 
the  space  between  the  urethra  and  the  rectum,  and  lessens  ttie  duifvr  of 
wounding  the  gut,  which  more  than  eonnterbalanoea  the  advaatagt  of  tbi 


ftg.  im.  ^Ftwitiuij  of  Vatimd  ami  Liiir  at  Jtittisiou  iu 


I 
I 


I 


I 


« 


LATERAL    LITHOTOMY.  1051 

other  method — that  of  bringiDg  the  membranous  portioD  of  the  urethra  nearer 
to  the  surface. 

The  external  incieion  is  made  byenterinsr  the  knife  in  the  raphe  of  the  per- 
inaeum,  one  inch  and  a  half  alcove  the  auu&,  and  carrying  it  downwards  and 
outwards,  until  it  reaches  a  point  that  ia  just  below  the  anus,  but  about  one- 
tbird  nearer  to  the  tuberosity  of  the  ischium  than  to  the  mart^in  of  the  anal 
aperture  (Figs.  802  and  8G4).  The  depth  to  which  this  incision  should  be 
carried  must  vary  according  to  the  fatness  of  the  patient  ;  usually  from  about 
three-<|uarter8  of  an  inch  to  au  inch,  but  not  so  deeply  above  as  below.  By 
this  incision  the  skin,  8U|.>erficial  fitscia,  sobcutaueous  fat,  and  inferior  hgemor* 
rhoidal  vessels  are  divided.  After  it  is  completed,  the  knife  is  again  intro- 
duced a  little  below  the  upper  part  of  the  wound,  and  the  blade  is  run  lightly 


of  LitboUiiiiy. 


dowQwardii  over  any  resisting  structnrHS ;  the  left  forefinger  tieing  placed  at 
the  middle  of  tlu.-  wound,  m  as  to  protect  the  n?ctum.  [n  i\m  way  the  triaagntar 
space  is  opened  between  the  m*oelerator  nrintc,  the  enactor  penis,  and  the  trans- 
vemah's  perinn^i  muscles;  and  as  the  knife  is  cairied  downwards,  the  last-named 
muscle*  the  tmnHveraiilis  jierina'i  artery,  and  Mome  areolar  tisane  are  cut  through. 
The  lowt.T  iKirdcr  of  the  trirtu*,ndar  liganunjl  also  is  notched  iw>  as  tu  oj*M^n  up  the 
8(iace  between  the  two  luyerjt  of  the  ligament,  in  which  tlie  jutnibmnoUH  part 
of  the  urethra  lies.  The  knsfe  is  then  withdrawn,  unti  the  lell  indux-fhjger  is 
poshed  deeply  into  this  space  until  the  edge  of  the  nail  is  lodged  in  the  gniOTo 
of  the  staff,  which  can  be  felt  just  anterior  to  the  |irostate»  thinly  cxva^tsss^Nn 
the  membranous  portion  of  the  urethra  and  the  ronstrictor  ureOa^c^s^ '^c'^^*^**^* 
The  point  of  the  knife  is  then  pushed  through  the  «a*thra  ts^t  ^tc*.'     ^"~^      ^^'^ 
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part  into  the  groove  of  the  staff,  above  the  index-finger,  which  i>rotects  luul 
presses  to  the  right  the  rectum  lying  beneath  it  (Fig.  8G3). 

When  the  knife  is  felt  u»  be  well  lodged  in  the  groove,  its  handle  is  slightly 
depressed,  bo  thut  the  point  may  be  raised  ;  at  the  same  time  the  blade  sboald 
)>e  somewhat  lateralized  so  that  ita  side  lies  parallel  to  the  rainua  of  the 
ischium.  If  the  edge  be  turned  too  directly  downwards  towards  tht*  mesijil 
line,  the  rectnin  may  be  wonnded  ;  and  if  it  be  directed  too  much  ontminK 
the  internal  pudic  artery  will  be  endangered  ;  hence  the  mid  course  is  the 
proper  one. 

The  Surgeon,  kcepiui:  the  knife  steadily  in  this  position,  and  pressing  the 
point  firmly  against  the  side  of  t!ie  gi'oove  of  the  staff,  which  he  mnst  never 
for  a  moment  lose,  pushes  it  forwards,  dividing  the  membranous  part  of  the 
uretlira,  the  anterior  part  of  the  prostate  gland  and  the  shtath  enclosing  it, 
and  a  few  fibres  of  the  levator  ani  (levator  prostata?),  and  thns  makes  an  entry 


p  WW,— Mnfl<?liw  df  PurlmmiiHfroTjt  a  uiftlcl  by  finnltfii  The  «tcnt  of  th**  ««iw«mcUl  IncUt^m  te  \vtAU 
by  A  t)il<tk  line  ;  tlmt  nt  tht-  deep  |hiH  of  f  he  hutNloii  by  ll»i>  cr^nUtmuU*  pttft  of  tbi?  Mnv  ooJj. 


into  the  bladder  (Fig.  68H) ;  he  then  withdniws  the  knife,  keeping  iu  htdc 
against  the  staff,  so  as  not  to  enlarge  the  extent  of  the  incision  in  the  prosUft. 
Through  this,  and  along  the  staff,  he  then  pushes  his  left  index-tingifr  nntil  it 
reaobes  the  bladder,  when  he  endeavours  to  feel  the  calculus  with  iti  lj]k 
Should  liis  finger  he  shnrt,  the  perinftitim  deep,  or  the  prostate  enlarg*^  b*^ 
muy  t>e  unable  to  reacfi  the  bladder  in  this  way  ;  and  must  then  intrixloce  a 
bhiut  gorget,  as  recommended  by  dieselden,  in  onier  to  diliUe  the  updtim  lii 
the  prostate.  If  he  use  his  finger  for  this  par|>osc,  he  gives  li  »  twist  or  tmu 
after  passing  it  through  the  prostate,  so  as  to  enlarge  tlie  aperture  tlmm|rii 
which  it  is  entered.  Having  made  sure  that  it  is  in  the  bhidder,  and  havinf, 
if  possible,  felt  the  stone,  he  directs  the  assistant  to  withdraw  the  ataff  IVom 
the  ureihriL 

Here  kt  us  pause,  and  examine  the  principal  pi^ints  in  the  first  sod  i 
stages  of  the  operation*     It  will  bo  observed  that,  in  accordance  with  tba  1 
aathorities  u|ion  this  subject,  and  with  my  t>\fii  ejcperienoe,  I  have 
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mended  the  external  incision  to  be  free,  the  rectnm  to  be  protected  by  the 
left  index-finger,  the  knife  to  be  lateralized  during  and  after  the  opening  of 
the  urethra,  and  the  deep  incision  to  be  limited. 

1.  The  Position  of  the  Knife  must  be  carefully  attended  to,  especially 
during  the  deep  or  second  incision.  At  this  stage  of  the  operation  the  edge 
should  be  lateralized ;  that  is,  directed  about  midway  between  the  horizontal 
and  perpendicular  positions,  so  that  the  surface  of  the  blade  lies  nearly 
parallel  to  the  ramus  of  the  ischium.  The  manner  of  holding  the  knife  has 
been  much  discussed,  and  necessarily  varies  with  different  Surgeons.  I  believe 
it  signifies  little  how  the  handle  of  the  instrument  is  held  between  the 


KIk.  so.— PoHltlon  of  Han«l  and  Knife 
(FcrguiMon). 


Fig.  S6(5.— Position  of  Hand  and  Knife 
(LlHton). 


tSnrgeon's  fingers,  provided  the  edge  be  never  turned  upwards,  but  be  always 
kept  well  lateralized,  with  the  point  steadily  pressed  into  the  groove  of  the 
stafl*.     In  the  first  incision,  most  operators,  I  believe,  hold  the  knife  under  the 
hand,  as  represented  in  Fig.  865  ;  a  position  which  that  excellent  lithotomist, 
Fergussoii,  preserved  throughout  the  operation.     Liston,  in  the  early  part  of 
his  career,  appears  to  have  held  the  knife,  in  the  second  stage  of  the  operation, 
above  the  hand  ;  and  in  all  the  representations  that  he  has  left  of  his  opera- 
tion, he  has  depicted  the  knife  and  hands  in  the  position  shown  in  Fig.  866. 
There  can  be  no  doubt,  however,  as  Fergusson  has  pointed  out,  that  in  actual 
practice,  at  least  after  his  first  few 
years  as  an  operator,  he  held  the 
knife  under  the  hand,  with  the  index- 
finger  upon  the  side  or  the  back 
of  the  blade. 

For  my  own  part,  I  should  say  that, 
in  operating  on  a  child,  or  on  an  adult 
with  a  shallow  pcrinseum,  the  knife  is 
most  conveniently  held  as  represented 
in  Fig.  JSO.').  But  if  the  patient  be  fat,  and  the  perinaeum  deep,  then  I  think 
that  it  is  a  question  whether  greater  steadiness  may  not  sometimes  be  secured 
by  holding  the  knife  somewhat  in  the  manner  of  a  gorget,  with  the  index-finger 
perhaps  a  little  more  upon  the  side  of  the  handle  (Figa  86.S  and  867) ;  in  this 
way  the  point  is  firmly  pressed  into  the  groove  of  the  staff,  out  of  which  it 
cannot  slip,  as  it  is  supported  by  the  index-finger  being  somewhat  under  it.. 
The  set^tion  of  the  prostate  is  thus  made  by  a  steady  thrust  of  the  knife 
forwards  and  not  by  any  cutting  movement  downwards.  No  dan^«t  ^:3^sc^ 
result  in  the  deep  incision  from  pushing  the  point  of  the  knife  up  vo^Rk^^wfik 
groove  of  the  staff;  but  there  is  great  danger  of  mi«ing  the  y«Aj^«^'^>'*^'^ 


Fig.  M7.— PoHitlon  of  Hand  and  Knife  (Author). 
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entering  the  recttj-vesical  space,  if  it  \yi  at  all  depressed  and  the  handle 
thoiiij:h  this  cannot  always  l>e  avoided  if  the  etaff  be  pushed  dcjeplj  into] 
the  hladdcr.  It  tmv}*  happc^n  that  the  knife  will  Dot  mn  readily  ftlon^  the 
groove,  if  its  blade  form  too  small  an  angle  with  the  part  of  the  atafF,  uritli 
which  it  is  in  contact.  The  hand  must  then  be  shghtly  raised  and  de- 
pressed again  as  the  knife  glides  alonir  the  curve  of  the  staff  into  the  bladder, 
so  that  the  point  may  be  kept  well  in  the  gi"00ve,  and  all  risk  of  slipping  out 
avoided. 

t.  The  Incision  into  the  Prostata  must  be  at  least  of  sufficient  size  to 
admit  the  tip  of  the  index-tinger  readily.  The  extent  to  which  it  shtmld  be 
carried  has  been  the  subject  of  much  discussion,  and  of  wide  diversity  of 
opinion  :  John  Bell  ftdvi8in<(  that  the  incision  should  rem-h  backwarda  U> 
the  bladder,  and  Scarpa,  tliat  it  should  not  exceed  five  lines  in  adnlCa  and  two 
in  children.  The  danger,  how*evcr,  it  must  be  borne  iji  mind,  does  nut  consist 
in  the  section  of  the  prostate  itself  hut  in  cutting  beyond  it  to  such  ttn  extent 
as  to  0[>eQ  up  the  Ux)se  areolar  tissue  surrounding  the  bladder,  which  would 
expose  the  patient  to  the  danger  of  urinal^  in6Itration  and  diffuse  inHam- 
mation. 

It  was  formerly  supposed  by  some  Surgeons  that  a  stone  of  mcKiemte  »i»? 
could  be  extracted  through  the  prostate  without  tearing  the  tibrous  capoole  of 
the  gland  derived  from  the  recto- vesical  fascia*  which  was  aa«*erted  to  remain 
uninjured,  and  to  prevent  infiltration  of  urine  into  the  surrounding  parta. 
Experiment  on  the  dead  body,  and  the  im^l-vwrlem  examination  of  tbo^  who 
died  after  lithotomy,  clearly  demonstrated  the  fallacy  of  the«e  views.  No 
stone  of  one  inch  in  diameter  can  be  removed  through  a  healthy  pro6tal« 
without  dividing  the  gland  and  its  capsule  for  a  considemble  \^xi  itf  their 
length,  and  if  the  calcuhis  Ix'  of  considenihle  size,  the  rent  will  be  jbund  to 
extend  backw^ards  in  the  Hoor  of  the  bladder,  some  way  towards  the  left  aret^r. 
The  danger  of  urinary  infiltration  is  not  in  the  external  parts  of  the  woand, 
but  in  the  loose  subperitoneal  tissue;  and  that  distinguished  anaUiimist*  KBm, 
taught  many  yean*  ago  that  the  separation  betwet'U  the  t!a\ity  of  the  pelvis 
and  the  external  parts  in  which  a  lithotomy  wound  can  be  safely  made  is  not 
the  sheath  of  the  prostate  but  the  lateral  and  anterior  true  Hganienta  of  the 
'  bladder,  or»  in  other  words,  the  recto-vesical  fascia*  Hence  the  incision  way 
be  safely  carried  though  the  whole  length  of  the  lower  and  outer  Ride  of  tiii 
prostate  up  to  the  very  neck  of  the  bladder,  provided  it  do  not  pat^  beyond 
the  attachment  of  the  lateral  ligament,  and  so  open  up  the  loose  Bttbperitofwal 
tissue. 

There  are,  however,  other  dangei*s  besides  extravasation  of  nrioe  that  may 
arise  from  too  free  use  of  the  knife  in  the  deeper  part«  of  the  wound,  especially 
hfcmorrhage  from  the  venous  plexus  surrounding  the  prostate  and  wmmd  df 
the  RKJtum.  For  these  reasons  1  prefer  to  incise  the  prostate  to  u  modeimtr 
extent,  enlarging  the  aperture  by  stretching  with  the  finger. 

In  the  section  of  the  prostate,  then,  two  points  liave  !(]MH>ially  to  be  aUeocbd 
to  :  one  is,  that  the  knife  in  ent^ering  be  not  pushed  forwards  at  too  groat  aa 
angle  with  the  staff,  so  as  to  cut  widely  ;  and  the  other  ia,  that  in  ita  witk* 
drawai  the  blade  Ik*  kept  ^teatlily  in  contw^t  with  the  staff,     Ir-  l^diefv 

that  there  is  more  danger  of  doing  mis<:hief  in  the  witbdrav  to  llit 

entry  of  the  knife  ;  for,  if  it  leave  the  staff  for  a  moment,  all  guide  i:*  kot^aod 
(he  edg^  may  sweep  downwards  through  the  liase  of  the  prostate  and  tbe  i 
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of  the  bladder.  As  the  knife  is  withdrawn,  the  left  index-finger  is  pushed 
forwards  into  the  aperture  in  the  prostate,  which  is  then  dilated  by  its  pressure 
to  a  sufficient  extent  for  the  introduction  of  the  forceps,  which  are  slipped  in 
as  the  finger  is  withdrawn,  and  for  the  extraction  of  the  stone.  This  part 
of  the  operation  may  very  conveniently  be  performed,  as  was  usually  done  by 
Listen,  at  the  moment  when  the  Surgeon  is  stooping  down,  engaged  in 
selecting  his  forceps.  The  dilatation  of  the  prostate  is  readily  effected  ;  for 
this  structure,  though  dense,  is  friable,  and  breaks  down  easily  under  somewhat 
forcible  pressure  with  the  finger.  In  this  way,  by  a  moderate  section  of  the 
apex  of  the  prostate,  followed  by  simple  dilatation  with  the  finger,  sufficient  space 
will  be  obtained  for  the  extraction  of  all  moderate-sized  calculi,  without  the 
employment  of  any  violence. 

But  another  obstacle  exists  which  will  prevent  the  dilatation  of  the  neck  of 
the  bladder  to  any  very  material  extent,  without  an  amount  of  bruising,  or 
laceration,  or  even  rupture  that  would  probably  prove  fatal  to  the  patient. 
This  obstacle  consists  of  a  firm  resisting  tissue,  which  has  been  described  by 
Tyrrell  as  "  an  elastic  ring,"  surrounding  the  neck  of  the  bladder  ;  by  Listen 
as  '*  a  fibrous  or  ligamentous  band  surrounding  the  orifice  of  the  bladder,  into 
which  the  muscular  fibres  of  the  organ  are  inserted.*'  If  this  ring  or  band  be 
ruptured,  either  by  the  finger  or  by  the  expansion  of  the  forceps,  fatal  conse- 
quences will  ensue  ;  but  if  it  be  divided,  the  other  tissues,  as  Listen  observes, 
will  yield  to  an  inconceivable  extent,  without  injury  to  the  recto- vesical  fascia. 
The  division  of  this  ring  must  be  practised  only  to  a  very  limited  extent  I 
believe  that  it  is  always  effected  in  the  act  of  pushing  the  scalpel  inwards  into 
the  bladder  ;  a  mere  notching  of  the  fibres  of  the  ring,  indeed,  is  sufficient  to 
allow  the  requisite  expansion  to  take  place  when  pressure  is  applied. 

In  thus  describing  the  mode  of  incising  the  prostate  and  neck  of  the  bladder, 
I  have  generally  used  the  term  '*  dilatation  ; ''  and  I  believe  that,  by  a  simple 
process  of  dilatation  or  expansion  of  these  parts,  and  without  any  violence 
whatever,  small  calculi  under  an  inch  in  diameter  may  be  extracted.  But  in 
removing  stones  of  greater  magnitude  than  this,  I  believe  that  the  process  of 
expansion  of  the  prostate  and  neck  of  the  bladder,  whether  effected  by  the 
finger,  by  a  blunt  gorget,  or  by  the  opening  up  of  the  blades  of  the  forceps,  is 
a  process  of  laceration  rather  than  of  dilatation,  as  I  have  frequently  had 
occasion  to  observe  in  experimenU  made  on  the  dead  subject.  If  this  lacera- 
tion be,  however,  confined  to  the  substance  of  the  prostate,  and  do  not  extend 
through  the  lateral  ligament  of  the  bladder,  no  harm  results.  It  is  difScult, 
with  ordinary  force,  to  lacerate  the  dense  ligament.  This  structure,  therefore, 
remains  as  a  barrier  between  the  pelvic  areolar  tissue  and  the  external  wound, 
preventing  the  possibility  of  the  infiltration  of  urine  into  the  subperitoneal 
areolar  tissue,  and  lessening  materially  the  chance  of  diffuse  inflammation. 
But  if,  in  the  withdrawal  of  the  stone,  or  by  an  undue  expansion  of  the  blades 
of  the  forceps,  the  Surgeon  feel  the  sudden  giving  way  of  a  tense  annular 
structure,  he  may  be  sure  that  the  lateral  ligament  has  been  torn,  and  fatal 
mischief  will  probably  ensue. 

Extraction  of  the  Stone. — A  forceps  of  sufficient  length,  of  a  size  pro- 
portioned to  that  of  the  calculus,  and  previously  warmed  by  immersion  in 
tepid  water,  must  be  slid  along  the  index-finger,  which  is  kept  in  thft  sn^x^s^^^ 
and  by  which  the  neck  of  the  bladder  should  be  drawn  somewhat   ^^s^wv^^afc^ 
to  meet  the  instrument.     In  this  way,  also,  the  stone  may  often   'V>^  ^^s-'^^^'^ 
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the  point  of  the  finger,  and  its  position  thus  accurately  determioetl.  Thi 
forc(3ps  ha\  ini^  been  introduced  closed,  the  finger  is  withdrawn,  when  a  j^ash ' 
of  finid  will  nsually  take  place  through  the  wound,  if  it  have  not  alreadfj 
escaped  at  the  time  when  the  incision  is  made  through  the  prostate*  Bj  thiu 
gosh  the  calcalus  raay  sotnetimes  l)e  carried  into  the  grasp  of  the  inHtroment  ;l 
most  commonly,  however,  the  stone  requires  to  be  felt  for  with  the  cIo^ihI] 
forceps.  When  its  position  has  been  ascertained,  usually  at  the  fundus,  the! 
bl&des  of  the  in.strument  are  o]>ened  ;  and  by  pushin*^  one  against  tkie  wait  of] 


Fig.  SftH.'-Dfrectiini  of  Forei?pii  In  ExtmcUoti  «>r8l4nN^ 


the  bladder^  and  giving  it  a  sligfat  shake,  the  calculus  generally  drops 
them  ;  though  occasionally  it  is  somewhat  troublesome  to  seixe,  and  thi*, 
indeed,  often  constitateg  the  most  tedions  and  annoying  part  of  the  opeiuticm* 
Fergusson  advised  holding  the  forceps  transversely,  opening  them  as  widely  ts 
possible,  then  giving  a  quarter  turn  so  as  to  make  the  lower  blade  scoop  along 
the  floor  of  the  bladder,  when  on  closing  the  forceps  the  stone  will  usaally  be 
caught.  The  stone  is  then  drawn  downwards  through  the  wound.  If  it  be 
small,  it  may  be  extracted  at  once  without  any  difficulty  ;  if  it  be  of  modjemti* 

size,  the  finger  should  be  intrudQi^ed  aloof 
the  blades,  in  onier  to  feel  whether  it  is  iii« 
proper  position  for  extraction.  If  iu  \mf 
axis  lie  across  the  wound,  thin  most  ht 
changed  ;  and  it  must  then  be  withdrawn  by 
a  kind  of  to-and*fro  movement  in  tht^  fiino^ 
tion  of  the  axis  of  the  p<*lvi8  (Fig.  8<li*>. 
Should  the  stone  unfortunately  lie  broken, 
or  should  therc^  be  several  small  calculi,  the  fragments  may  generally  lit?  hm 
removed  by  means  of  the  scoop  (Fig.  8«>V*)*  In  the  event  of  fraotnrt*  c*ci*arrtn|:, 
it  will  be  necessary  to  wash  out  the  bladder  repeatedly  with  tepid  wiltr,  j 
injecU^d  by  means  of  a  bra&s  syringe  through  a  tube  introdiieed  by^tbe  woniid 
If  the  perinieum  be  very  deep,  and  the  prostate  cnlargedi  it  ma y  happa 
that  the  neck  of  the  bladder  is  so  far  removed  from  the  surface  that  the  liogtr 
cannot  reach  its  interior, 
careful,  in  paseincr  the  forceps,  that  the  instriiment 


Fig,  ^00,— tVnltl'm  of  Ftngur  nod  S<5oop  in 


passing 


slip  I 


the  incision,  the  guide  and  support  of  the  index-finger  being  lo0t*    In  iwoor 
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three  cases  of  this  kind  that  have  occurred  to  me,  I  have  directed  the  assistant 
who  held  the  staff  not  to  withdraw  it,  but  using  it  as  a  guide,  have  slipped  the 
forceps  along  its  groove  and  over  its  concavity,  in  this  way  making  it  enter 
the  bladder  with  the  greatest  ease. 

It  is  of  the  first  importance  to  extract  the  stone  without  breaking  it,  or 
even  chipping  fragments  from  it  with  the  blades  of  the  forceps.  No  effort 
consistent  with  the  safety  of  the  patient  should  be  spared  in  attaining  this 
desirable  result ;  not  for  the  sake  of  any  vain  display  of  manual  skill,  but  from 
a  regard  to  the  well-being  of  the  patient.  If  the  stone  be  broken  by  the 
attempt  at  extraction,  what  happens  ?  The  Surgeon  is  obliged  repeatedly 
to  introduce  the  forceps  and  the  scoop  in  his  attempts  to  clear  the  bladder ;  the 
mucous  membrane  of  which  is  liable  to  be  bruised  and  excoriated  in  the 
endeavour  to  seize  the  fragments.  The  bladder  requires  to  be  frequently 
washed  out  with  copious  injections  of  tepid  water,  and  the  operation  thus 
becomes  dangerously  prolonged.  Even  after  much  time  has  been  spent  in 
these  efforts,  fragments  are  apt  to  be  left  behind  which  may  occasion  great 
irritation,  and,  if  retained,  will  form  the  nuclei  of  futui-e  calculi. 

In  children,  and  indeed  in  most  cases  in  which  the  perinaeum  is  not  very  deep, 
Ko  that  after  the  introduction  of  the  finger  the  stone  can  be  felt  and  hooked 
forwards,  the  scoop  is  a  most  convenient  instrument  for  its  extraction ;  and  in 
these  cases  I  have  often  employed  it  in  preference  to  the  forceps. 

After  the  calculus  has  been  removed,  it  must  be  examined  for  facets,  and 
the  finger  must  be  passed  into  the  bladder  and  its  cavity  explored  while  firm 
pressure  is  made  above  the  pubes.  In  this  way  the  whole  interior  of  the 
bladder  is  easily  explored  except  in  those  cases  in  which  the  perinsum  is 
unusually  deep.  The  interior  of  the  bladder  may  be  further  explored  by 
means  of  a  smrcher ;  and  if  other  stones  be  found,  they  must  be  dealt  with  in 
the  same  way  as  the  first. 

If  the  urine  has  been  foul  before  the  operation,  it  is  well  to  sponge  the 
surface  of  the  wound  over  with  chloride  of  zinc  (gr.  40  to  5j.),  and  to  apply 
iodoform. 

The  fjum-elasiic  tube  may  then  be  introduced,  and  secured  with  tapes  to  a 
band  round  the  patient's  abdomen.  This  tube  must  be  kept  free  from  coagnla 
by  introducing  a  feather  into  it  from  time  to  time.  The  tube  is  of  great 
8er\'ice  in  preventing  the  wound  from  becoming  blocked  up  by  coagula,  by 
which  a  free  escape  of  the  urine  would  be  interfered  with.  By  means 
of  this  tube  a  ready  outlet  is  given  to  the  urine,  the  chance  of  iniSltratioii 
is  lessened,  and  if  there  be  haemorrhage  the  wound  may  readily  be  plugged 
round  it. 

After-treatment. — After  the  operation,  the  patient  must  be  removed  to  a 
bed,  which  should  be  properly  arranged  by  having  a  large  square  of  macintosh 
put  across  it  On  this  a  folded  sheet  should  be  laid,  which  must  be  rolled  up 
on  the  further  side,  so  that,  as  it  becomes  wetted  by  the  escape  of  urine,  it 
may  lie  drawn  across  from  under  the  patient.  This  must  be  changed  fre- 
quently in  order  to  keep  him  clean  and  dry.  A  full  dose  of  tincture  of  opium 
in  barley-water  should  then  be  given  ;  a  warm  flannel  laid  across  the  abdomen; 
plenty  of  barley-water  allowed  for  drink,  and  nothing  but  rice-milk  or  light 
pudding  for  diet  during  the  first  three  or  four  days.  After  this  some  broth 
may  be  allowed,  and  the  quantity  of  food  gradually  increased.  Occ»38vsswJS^> 
however,  it  may  be  necessary  to  depart  from  this  routine  system  oi    ^v^i«>%* 
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and  I  have,  with  great  tidvatitage,  allowed  wine,  and  evea  brandf ,  a  day  or 
two  after  the  <:>peration. 

At  the  end  of  thirty-six  or  forty-eight  hours  the  tube  may  be  removed,  tbt^ 
sides  of  the  incision  by  that  time  ha\Hn2^  become  glazed  over,  and  little  dangt^r 
of  infiltration  existin^r.  The  patient,  who  up  to  this  time  baa  been  lying  on 
his  back,  should  then  l)e  directed  to  chan*re  his  posture,  first  to  one  side  and 
then  to  the  other.  The  buttocks  and  hips  should  be  well  smeared  with 
vaseline,  so  as  to  jtrevent  the  irritating  effects  of  the  uriue,  which  fonttnues 
to  flow  entirely  through  the  wound,  and  may  be  received  iu  a  lartre  e^arbdiserl 
sponge,  which  must  be  changed  frequently.  About  the  fourth  or  tiflh  day 
the  urine  frequently  ceases  suddeuly  to  flow  from  the  wound,  escaping  by  tbe 
urethra.  This  is  owing  to  the  prostate  becoming  turgid  from  inflammatory 
swelling,  and  thus  blocking  up  the  aperture  in  it ;  but  as  this  swelli ug  goen 
down,  in  the  course  of  a  dny  or  two,  tht^  iiriue  usually  escapes  by  the  wound 
again,  and  continues  to  do  so  in  gradually  decreasing  quantities  until  the 
aperture  is  finally  closed,  which  happens  asually  at  about  the  end  of  fourteen 
or  eighteen  days ;  though  in  patients  who  have  sufTered  from  [diospbitic 
calculus  it  sometimes  takes  a  longer  peritxl,  owing  to  the  broken  state  nf  tht* 
general  health.  Should  the  wound  fall  into  a  sloughy  state,  the  patient  most 
Ije  put  on  a  very  generous  diet,  with  even  a  free  allowance  of  stimulants  ;  and 
the  tincture  of  l>enxoin  may  Ije  daily  applied.  When  slow  in  healing,  it  may  \x 
stimulated  with  nitrate  of  silver  applied  to  the  bc»ttora  ;  and,  should  a  BsiuJoust 
aperture  he  left,  that  may  be  touchcil  with  the  cautery.  After  the  openOioa^ 
appropriate  constitutional  treatment  should  be  continued  for  aorae  time  in 
iifder  to  [>revent  the  recnirence  of  the  disease. 

ILateral  Litliotomj  in  Boys  under  the  age  of  puberty  is  one  of  the  mosl 
successful  of  the  great  o^ienitions  in  Surgery.  The  following  points  «rt 
worthy  of  note^  and  should  be  remembered  by  the  Surgeon  in  )>rooecdtnfl:  to 
operate  on  childi-en  : — 

1,  The  urethra  will  commonly  be  found  larger  than  would  perhaps  at  fifvt 
be  expected,  readily  admitting  a  No.  «  or  W  staflT, 

2.  The  periDEeum  is  usually  very  vascular  in  cx>n8equeDce  of  the  straintiig 
pnxluced  by  the  irritation  of  the  calculus. 

:^5.  There  is  often  from  the  same  cause  a  tendency  to  prolapse  of  tlw 
rectum. 

4.  As  the  prostate  is  a  rudimentary  organ,  the  det^p  inoision  neoeflnrili^ 
passes  beyond  its  limits  into  the  neclc  of  the  bladder, 

5.  The  tissues  are  more  yielding,  and  more  readily  lacerable  ander  the 
finger. 

6.  The  mo«t  important  point,  however,  is,  that  the  bladder  liea  hiuh. 
being  rather  in  the  abdomen  than  in  the  pelvis  ;  hence,  it  n  of  impoitMiep 
to  raise  the  point  c>f  the  knife  somewhat  more  than  in  the  adult  in  making  ttit 
deep  incision,  and  to  be  cai-eful  that  it  do  not  shp  into  the  tisaaeti  betw«ea 
the  rectum  and  the  bhidder,  which  may  happen  nnlcaa  this  pnscaiitioa  fat 
taken.  !  have  known  this  to  occur  in  several  infltaooed  to  4^x|iarieiifri 
Surgeons,  the  forceps  l>eing  passed  into  this  space  under  the  suppciaitiaii  ol 
its  being  in  the  bladder  ;  and  in  ever}^  case  the  patient  died  anrelie^ed^  Tlu« 
accident  is  the  more  likely  to  happen,  because  in  boys  the  parta  aiie  ywf 
yielding,  and  readily  admit  of  being  pushed  before  the  knife  or  finger ;  «ad 
the  finger  may  thus  i>ass  between  the  neck  of  the  bladder  and  the  pubtsi,  ^ 
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into  the  loose  areolar  tissae  between  the  rectum  and  the  bladder.  The  urethra 
being  opened,  urine  escapes ;  and  the  Surgeon  introduces  his  finger  into  a 
distinct  cavity,  which  he  believes  to  be  the  interior  of  the  bladder,  but  which 
is  not  this,  but  the  recto-vesical  space.  The  liability  to  the  occurrence  of  this 
fatal  accident  is  materially  lessened  by  injecting  the  bladder  fully  with  tepid 
water,  by  which  it  is  steadied  and  brought  lower  down.  Eut  in  young  boys 
lithotomy  is  from  this  cause  always  an  anxious  operation.  It  falls  to  the 
lot  of  but  few  Surgeons  of  experience  in  lithotomy  to  pass  through  an  active 
professional  life  without  meeting  with  difficulty  and  anxiety  in  operating  on 
boys  ;  and  when  such  an  untoward  accident  occurs,  those  will  be  the  most 
charitable  in  their  judgment  of  others,  who  have  themselves  had  the  most 
experience  in  the  operation  and  have  had  most  frequently  to  encounter  its 
intrinsic  difficulties. 

In  order,  then,  to  obviate  the  special  dangers  that  have  just  been  mentioned 
as  likely  to  occur  in  lateral  lithotomy  in  boys,  the  following  points  should  be 
attended  to  : — 

1.  The  bladder  should  be  injected  with  two  or  three  ounces  of  tepid  water. 

2.  The  knife  should  not  be  too  narrow,  as  it  has  to  make  an  opening  of 
sufficient  size  to  admit  the  forefinger  of  the  operator  in  the  child  as  in  the 
adult.  Its  point,  when  it  has  entered  the  groove  of  the  stafiP,  should  be  kept 
very  firmly  pressed  against  its  side,  and  carried  somewhat  upwards  instead  of 
straight  forwards. 

3.  When  the  knife  is  laid  aside  and  the  Surgeon  proceeds  to  pass  his  finger 
info  the  bladder,  he  will  find  the  following  manoeuvre  facilitate  this  step  of 
the  operation  very  greatly,  and  lessen  materially  the  danger  of  pushing  the 
neck  of  the  bladder  before  him :  Placing  the  nail  of  the  left  index  finger  in  the 
groove  of  the  staff,  he  should  not  carry  it  along  the  convexity  of  this  instru- 
ment, but,  sliding  it  over  to  the  concave  side,  gently  work  his  way  along  this 
into  the  bladder.  In  doing  so,  he  passes  the  finger  between  the  roof  of  the 
urethra,  which  is  a  fixed  part  of  the  canal,  and  the  stafT,  instead  of  between 
this  and  the  floor  of  the  urethra,  which  is  mobile  and  yielding.  There  is  the 
additional  advantage  that,  by  pressing  down  the  staff  as  the  finger  goes  above 
it,  the  urethra  and  neck  of  the  bladder  are  somewhat  dilated. 

C.  Heath  recommends  the  following  plan,  which  will  be  found  most  efficient : 
As  soon  as  the  knife  is  withdrawn  he  inserts  a  strong  director  with  a  handle 
like  that  of  a  staff  set  at  a  convenient  angle.  This  is  passed  along  the  groove 
of  the  staff  like  the  conductor  in  median  lithotomy.  The  staff  is  then  with- 
drawn and  the  finger  passed  above  the  director,  which  is  at  the  same  time 
pressed  downwards. 

4.  As  soon  as  the  finger  enters  the  bladder  and  the  staff  is  withdrawn,  the 
calculus  should  be  fixed  with  its  point  against  the  floor  of  the  bladder,  where 
it  may  then  l)e  seized  easily  by  the  forceps. 

Diflcnlties  during  Lateral  Zdthotoiiiy. — The  difficulties  before  and 
daring  the  o()eration  are  three-fold  :  I,  in  Finding  the  Stone ;  2,  in  Entering 
the  Bladder  ;  and  3,  in  Seizing  and  Extracting  the  Calculus. 

1.  Bifficiilty  in  Finding  the  Stone,  either  by  the  staff  or  by  the  sound, 
may  exist  before  commencing  the  operation  ;  and  sometimes  it  is  impossible 
to  find  the  stone,  although  its  presence  may  4)ave  been  distinctly  ascertained  a 
few  days  previously.     In  these  circumstances,  the  Surgeon  must  on  no  acc«^«^. 
he  tempted  U)  proceed  with  the  operation  ;  but,  after  a  carefully  cot^A»k^^^ 
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exploration  has  failed  to  elicit  the  actual  presence  of  the  etotie,  oil  fortbrr 
proceedings  must  be  deferred  to  another  opportunity.  The  stone  maj  oscsj 
detection  in  thrtie  ways  :  1,  It  may  have  been  passed  by  the  urethra,  betveeo 
the  first  examination  and  the  time  fixed  for  the  operation.  A  sniuH  calcnltig, 
especially  if  spindle-shaiK-d,  may  ^ve  a  very  distinct  click  ajrainst  the  soond, 
aod  yet  be  not  too  large  to  pass  through  the  urethra.  2.  The  stone  may  hare 
become  encysted.  JJ.  It  may  have  become  enveloped  in  folds  of  the  mucous 
meanbrane  of  the  collapsed  bladder,  and  so  may  escape  contact  with  the  sound. 
All  these  events,  except  the  presence  of  an  encysted  calculns.  are  more  likely 
to  happen  in  children  than  in  the  adnlt,  and  it  is  in  them  that,  for  want  of 
attention  to  these  precautions^  the  unfortunate  accident  of  cutting  into  the 
bladder  and  fiiidint;  no  stont^  has  most  frequently  occuiTed. 

2.  Difficulty  in  Entering  the  Bladder.— This  is  rarely  e:c{)erien(x»l  id 
adults.  It  may»  however,  arise  in  consequence  of  the  Snrge<>n  nejrl^*ting  i^ 
keep  the  point  of  the  knife  well  lodged  in  the  groove  of  the  stalf.  and  thos 
letting  it  slip  between  the  rectum  and  the  bladder  ;  the  tissue  of  which,  beinf 

broken  up,  leaves  a  kind  of  cavity  that  he 
mistakes  for  the  interior  of  the  blatider.  If 
the  perinasum  be  very  deep  and  the  prostate 
enlarged,  he  may  also  e^tpericnce  some  diffi- 
culty in  reaching  the  bladder:  but  he  can 
scarcely  fail  to  do  so  if  he  push  thi-  kniffi 
well  on  the  groove  of  the  »t«ff,  and  dilate 
the  incision  in  the  prostiite  with  a  blunt 
gorget,  if  his  finger  fjii I  u^  twu^  ri,«*  ejiviir 
beyond  it. 

Pi?rhaps  the  mo&i  M-nooH  i  ,<.  K  *- 
entering  the  bladder  consists  in  tl^  |iLot?j.^ 
of  large  tumours  in  the  prostate.  Tlie  coot* 
bination  of  a  deep  perinmnm,  ao  enhrffd 
I)ro6tate,  and  a  tumour,  certainly  oonatiiotia 
a  formidable  serie?  of  obstnuW  In  tjicw 
casee,  the  finger  when  slipped  along  the  staff  does  not  enter  tho  bladder^  but 
becomes  involved  in  the  smooth  and  iri'egular  sinnosities  that  wind  betw««{i 
the  pnistatic  tumours  (Fig.  870).  In  such  cases  it  is  well  to  pnu^iiic  thr 
manoiuvre  that  has  already  been  des<Tibed  t  vix.,  of  naing  Uie  staff  as  » 
guide  into  the  bladder,  slipping  the  forceps  along  the  side  and  concavtij  of 
this  instrument  before  it  is  withdrawn. 

In  boys,  great  and  sometimes  insujx^mble  difficulty  has  Ijeen  ex}Krie»c«l 
in  reaching  the  bladder.  This  difficulty  arises  in  consequence  Mf  th^  mmSi 
size  of  the  urethra,  the  mobility  of  the  bladder*  and  the  ii*ady  lacembilitj  «f 
the  tissues.  If,  after  the  groove  in  the  staff  \\m  l)een  exposed,  mrv  be  not 
taken  to  insinuate,  as  it  were,  the  nail  into  the  ojK*nmg  in  the  tirrthrv  tlwi 
nmde,  the  membmnous  |x>rtion  may  be  torn  ocroes ;  and  the  ti»*ck  of  el*t 
bladder,  receding  b<»fore  the  finger,  may  easily  be  pushed  awnj  from  tbt 
surface,  so  that  the  Surgeon  may  fell  to  reach  the  tavity  of*  the  mgwi. 
When  the  road  is  once  lost  \n  this  way,  there  is  the  rer}'  greatest  difBeoHy  la 
finding  it  again.  The  conrw  that  ^honld  h«»  pnmiied  is,  I  think,  m  feDmii: 
If  the  staff  httvr  n(»t  been  withdrawn,  the  Hnrijeon  must  again  plan*  the  falifr 
in  its  groove,  and  carefully  push    it  on   towan^s  the  ncrk  of   tlu*  bjidda; 
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notchinrr  that  etrueturc  and  passiug  the  fiuf^er  cAUtiously  along  the  gnjove, 
and  hooking  down  the  parts  with  hiH  ntiil  until  he  reach  the  inside  of  the 
bladder,  Should  the  staO'  have  been  withdrawn,  the  Surgeon  must  endeavour 
to  pans  it  again  ;  if  he  succeed  in  this,  lie  may  act  as  just  stated  ;  hut  if  he 
cannot  succeed  in  introducing  the  staff  fairly  into  the  bladder,  he  must  on 
no  mtmini  whnkvei*  endeavour  to  open  that  viscue,  or  continue  his  attempts  at 
the  extmrtion  of  the  exilcuhis,  but  must  at  once  abandon  the  operation  until 
the  parts  have  heak'd,  when  he  can  repeat  it.  The  great  danger  in  tiie.se  cases 
arises  from  the  Surgeon  losing  his  presence  of  mind,  and  endeavouring  to 
enter  the  bladder  without  a  guide — a  procedure  which  must  be  unauocessfol, 
and  can  only  end  in  the  death  of  the  patient. 

In  adults,  the  difficulty  is  to  get  out  the  stone  ;  in  children  to  get  into  the 
bladder. 

d.  Diffictilty  in  Seizing  aoid  Sxtracting  tJie  Stone  is  far  more 
frequently  met  with  than  in  re^it^hing  the  bladder.  This  may  be  owing 
to  a  variety  of  causes.  It  is  likely  to  happen  in  all  those  cases  in  which, 
either  from  the  depth  at  which  the  bladder  lies  from  the  surface,  or  from  the 
peculiar  position  of  the  calculus,  the  stnne  cannot  he  felt  with  the  finger  after 
the  incisions  have  been  made  into  the  neck  of  the  l>ladder. 

Biffienlty  £rom  the  Position  of  the  Stone. — The  calculus  may  be 
lodged  in  ih^  lower  ftinJus,  This  is  especially  apt  to  happen  if  the  patient 
Im  old  and  fat,  and  have  a  deep  perinseum,  perhaps  with  an  enlargefl  prostate, 
behind  which  the  stone  may  be  lodged.  Here  the  best  plan  is  to  use  a  much- 
curved  pair  of  fort*eps,  and  to  tilt  the  bla<ider  up  l>y  introducing  the  finger 
ioto  the  rectum,  so  as  to  bring  the  stone  within  reach* 

When  the  stone  i^  situatod  in  ifw  upper  fundus  of  the  bladder,  it  is 
altogether  tmt  of  the  axis  of  the  incision,  and  in  such  a  case  can  U^  eactracted 
only  with  great  ditti^ulty.  Aston  Key  recommends  thait  in  such  oaaea  the 
abdomen  should  i»e  compressed,  and  the  calculus  thus  pushed  down  into 
reach*  This  suggestion  is  a  very  useful  one  ;  and  it  was  only  by  employing 
this  manoeuvre  and  using  a  very  curved  scoop,  that  I  could  remove  a  calculus 
lodged  above  the  pul>es,  in  the  first  patient  whom  I  cut  at  the  Flospitah 

UMculty  in  consequence  of  the  Stone  being  Fixed  to  the  Bladder.— 
A  imall  calculuK  may  l>e  mrrtopHi  bt/  thr  Joifis  of  tfw  mttnniM  umnbrane  or 
htiwMn  hijpertropkmi  fascimU^  and  in  thin  way  elude  the  grasp  of  the  forceps. 
In  these  circamstance«i  there  is  nothing  for  the  Surgeon  to  do,  but  piitieutly 
to  try  to  disentangle  and  rt*move  the  calculus  by  means  of  the  finger  and 
>p,  if  it  can  Ik*  s<.i  reatthtnl ;  if  not,  by  expanding  the  iorcefw  in  the  bladder, 
try  to  push  aKide  the  raucous  mcmhrane  thiit  sun'oundH  Mie  Btone, 
In  oonm*fjuence  of  Spasm  of  the  Bladder,  it  is  stiid  to  have  occasionally 
happened  tJtat  a  calruluM  has  been  ho  firmly  fixed  m  not  to  admit  of  tU^ 
application  of  the  fortieps.  I  am  di«l>osed  Ut  think  tliat  this"sp»ism  of  the 
is  purely  imaginary,  and  that  the  real  difficulty  has  arifteu  fn)m 
ether  cause,  as  perhaps  a  contracted  and  rickety  pelvis,  But,  whatever 
may  be  the  real  cause  of  a  tlifliculty  that  has  undoubtedly  been  encountered, 
i  think  it  would  \yt  *afer  ftjr  the  Surgeon  to  deaist  from  the  operation^  and  in 
the  coumc  of  a  few  days  or  wt^eks  endeavour  to  complete  the  extraction,  and 
thus  perform  the  openitimi  '*/'  dfiu  frmpn^^  of  Descihampii. 

When  the  calculus  is  encystedf  its  extraction  will  probably  be  imp^^^*^'^^^^^'^^*^^ 
or  attended  with  most  dangerous  con8ef|uences.     lienoe,  it  \%  -^e?^?^*^^^'^'^'^  '^^'^'^ 
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to  |jei  form  the  latera!  operation  in  rases  of  encysted  catculuB  that  are  knowu 
ro  be  such.  If,  however,  the  Surgeon  have  been  iinfortunate  enough  to  do  fio 
he  raust  be  gnided  in  tht^  course  he  adopts  by  the  condition  in  whiefc  be  finds  I 
the  stone.  If  the  aperture  leading  into  the  cygt  be  very  smaU,  as  iu  F«g.  *H7, 
the  better  plan  will  l)e  to  proceed  no  further  with  the  operation,  as  it  will  be 
cleiiHy  impossible  to  remove  the  atone.  If,  on  the  other  hand,  tlie  npeltttr^ 
into  the  cyst  be  large,  he  might  feel  disposed  to  make  an  cflfort  to  extract  tile 
(uilciihifi.  With  this  view  he  might  adopt  the  plan  pui-sned  by  Broilie,  and 
endeavour  cautiously  to  enlarge  the  orifice  of  the  cyst  by  means  of  n  probe- 
pointed  bistoury,  and  then  finish  tlie  extraction  by  means  of  a  scot^p,  Such  a 
proceedings  however,  is  in  the  highest  degree  hazardous,  on  account  of  (he 
rciidioess  with  which  the  incision  may  extend  into  the  peritoneal  cavity  s  t« 
well  as  difficult  in  execution,  from  the  depth  at  which  th«  parts  are  lying.  If 
a  calculus  he  known  to  be  encysted  the  suprapubic  operation  shonld  U 
jKTformed. 

1  believe  that  a  caJciilus  may  occasionally  Ijecome  encysted,  or  ratber  enctp- 
suled,  iu  another  way, — by  being  covered  iu  by  a  kind  of  falae  membraOi* 
whilst  lying  on  the  floor  of  tlie  bladder.  This  Cfmditioii  I  fonnd  in  a  boj  nu 
whom  I  operated  for  stone  si^me  ye^rs  ago.  After  removing  a  calctdua  of  about 
the  size*  of  a  pea,  I  felt,  with  tfie  end  of  tlie  finger,  a  hard  irregular  body, 
covered  apparently  by  mucous  membrane,  lying  at  the  inferior  fundus  of  tbc 
bladder.  On  scraping  tbrongh  the  nierabrane  covering  this  with  the  point  of 
my  nail  and  a  cnrved  scoop,  I  exposed  the  calculus  (Fig.  844),  and  i-einoved  it, 
with  a  cyst  attached  to  it.  On  examining  the  structm^e  of  this  cvst,  whieit 
was  of  about  the  thickness  of  ordinaiy  writing  paper,  of  a  reddish  colour,  and 
reaembling  a  piece  of  mucous  membmne,  it  was  found  to  be  a  false  in«mbram, 
composed  of  organized  flbro-cellular  tissue.  The  patient  maile  a  good  recovery, 
with  the  exception  of  a  slight  attack  of  secondary  biemorrbage,  which  oocuntd 
tm  the  eighth  day  after  the  oj>eration. 

Fibroid  Tumottra  im  the  Froatate  c^onstitute  sometimes  rather  a  aerio<u 
ditficnlty  in  lateral  lithotomy.  They  may  do  this  in  tw^o  ways  ;  lint,  by 
elongating  the  prost-atic  part  of  the  urethra  to  such  an  extent  as  tt*  carry  IIj* 
neck  of  the  bladder  far  from  the  surface  ;  and,  secondly,  by  being  in  the  wij 
during  extraction  of  the  stone.  A  tumour  of  this  kind,  an  inch  or  mem  m 
diameter,  necessarily  fills  up  ti*  a  very  serioui^  extent  the  space  in  the  wound 
through  which  the  stone  has  to  pass  :  it  jams  up  the  orifice  and  prevt^uta  tin? 
free  play  of  the  forceps.  These  tumours,  however,  when  caught  bei;weeii  tbr 
bladt  8  of  the  forceps,  soon  shell  out^  and  allow  the  easy  exit  of  the  caicaltit 
(Kig.  87(0. 

Deformity  of  the  Falvia  from  Bieketa  may  constitute  a  seriouis  f>r  enrfi 
insuperable  ohst;icIe  to  the  extraction  of  a  calotilns.  This  condition  toaj 
act  in  two  ways.  U  may  narrow  the  brim  of  the  pelvis  in  its  antero*|Materitfl^ 
(ItH  meter,  to  so  great  an  extent  as  to  prevent  the  passage  t^f  the  alone  d<iwi»* 
\vards  after  it  has  been  seized  by  the  forceps.  This  condition  is  monp  to  ht 
feared  in  children,  in  whom  the  bladder,  being  an  abdominal  organ  and  Ijiag 
high,  is  altogether  above  the  brim  of  the  pelvis  in  these  cases,  i>r  tber*  m^T 
Ix^  difficulty  in  the  extraction  of  the  stone  through  the  iDferior  onilrt^  owiitf 
to  the  approximation  of  the  rami  on  each  side.  The  first  cautt^  oi  diflcal^ 
once  occurred  to  me,  in  operating  on  a  very  rickety  boy  ft»nr  yisara  and  a  half 
old.    Of  the  second  I  have  had  no  experience.    The  rickety  oonditioo  of  llie 
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pelvis  may  bo  soBpected  in  cases  in  which  the  lo\¥er  limbs  are  much  distorted. 
Its  existence  may  be  ascertained,  by  dig:ital  exploration  of  the  rectum,  and  by 
external  meajsnrements.  If  it  be  fonnd  to  exist  to  an  eitrerae  degree,  the 
8Uprapul)ir  operatioD  must  he  performed. 

Jn  uld  men  the  outlet  of  the  pelvis  may  be  tri'etitly  narruwed  as  a  conaeqaence 
of  senile  osteomalacia.  Tbi8  is  recug;iiized  by  the  approximation  of  tht  ischial 
iijl>ero.^itie8. 

IHfioulty  depending  upon  the  Shape  and  Sise  of  the  Stone. — If  the 
stone  be  very  round,  it  is  usually  more  diliicult  to  seize  than  when  flat  or 
elongated.  Flat.,  disc-Hhaptni  calculi,  however,  occasionally  fall  into  the 
fundus  of  the  hlatider  liehind  the  prostate,  and  then  cannot  readily  be  reached 
by  the  force|»8,  which  passes  over  them.  In  these  circuniatancest  they  are 
be^t  extracted  by  the  carved  scoop.  Very  flat,  broad  calculi,  and  those  that 
arc  round,  e^j^-shaped,  or  branched,  are  the  most  dirticalt  to  remo\e,  even 
thoujih  their  size  be  not  very  great,  A^  a  j^anicral  rule,  however,  it  may  be 
stated  that,  the  larger  the  calculus,  the  more  ditlicnit  is  its  extmction.  There 
will  always  l)e  consideral)le  difficnity  in  extmctinp:  calculi  weighing  six  or  eight 
ouiit^es  and  upwards ;  though  caac^s  are  recorded  by  Cheseldeu»  Klein,  and 
others,  in  which  calculi  from  twelve  to  fifleeu  ounces  in  weight  have  been 
extracted  by  the  lateral  operation.  Any  calculus  ub<»ve  one  inch  and  a  half  in 
itn  shorter  diameter  will  L>e  hard  to  extruct  tbn>ugh  an  incision  of  the  ordinary 
length  in  the  prostate,  even  though  this  be  considerably  dilated  by  the  preasore 
of  the  fingers  :  and  I  think  it  may  safely  he  said,  that  a  calculus  two  inches 
and  upwards  in  diameter  can  hardly  be  removed  by  the  ordinary  lateral 
upemtion  with  any  degree  of  force  which  it  is  safe  to  employ.  The  pi*actioe 
iidopted  in  such  a  wise,  more  than  a  century  ago,  by  Gow^h^  of  Norwich^  is 
probably  the  best  that  cau  be  pursued.  It  eonaista  in  drawing  the  stone  well 
down  with  the  forceps,  and  then  letting  an  assistant  carefully  divide  the 
tissues  that  resist.  In  this  way,  by  a  prot*ess  of  traction,  twisting,  and 
ilivision.  tlie  stone  may  be  brought  out  with  s^ifety.  In  the  facility  with 
which  the  calculus  is  extra(.'tetl,  however,  much  will  depend  u|x>n  the  make  of 
the  forceps.  As  Liston  most  truly  observes,  '*  There  can  be  no  moitf  fatal 
error  than  to  atUirnpt  the  extraction  of  a  large  st<.»ne  with  sh^rt  and  shabby 
fon^ps.'*  In  these  cases  the  ojjeii-ldailed  forceps  (Fig.  K55>  will  Lte  found 
Qieful,  the  aliscnce  of  metal  in  the  most  convex  part  of  the  blade  lessening 
materially  the  bulk  of  the  instrument  when  grasping  a  stonc« 

In  the  event  of  the  calculus  being  too  large  for  extraction  thruugh  the  ordi- 
nary lateral  inciiiion,  the  Surgeon  should  at  once  ))erform  the  suprapnbio 
iiperation.  The  presence  of  the  perinatal  wound  increases  the  difficulty  of  the 
iipi*r»tion,  as  the  bladder  cannot  be  inje<^;ted  ;  but  nevertheleas  this  treJitment 
iH  oertaioly  to  be  preferred  to  cither  of  the  other  two  alternatives  which  an? 
open  to  the  Hurgnon,  via.,  incision  of  the  right  side  of  the  prostate  and 
omshing  the  8t>one  in  the  bladder.  Should  the  ununually  large  sise  of  the 
atone  have  been  detected  before  the  operation,  lateral  lithotomy  sliould  not  be 

^atiempted. 
IHAoulty  from  Fracture  of  the  Calcnloa.— The  difficulty  of  extraction 
il greatly  increased  if  the  stiine  be  broken.     FrmHure  of  a  calculus  is  of  two 
Intids.     In  the  one  case  the  stone  is  simply  bn^ken  into  several  fragntx^x^j^^^x 
splinters,  so  to  speak,  ani  detachal  from  it.    This  ai^cident  nmy  bapV^"^^"^ 
hard  as  well  as  with  soft  calculi,  and  kgeiieimlly  owing  to  the  Sur^eon-^^^^:^'^^'^^^'^ 
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too  mnch  pressure  on  the  blades  of  the  forceps,  fearing  that  the  stone  rnxf 
escape  from  betwceo  thera  ;  or  it  niaj  arise  from  the  large  size  of  the  calcolofl 
requiring  some  force  to  be  exercised  in  its  e^EfcniciioiJ,  when  the  Surgeon  is 
very  apt  to  compress  the  forceps  as  he  draws  the  stone  down.  When  thr« 
accident  is  found  to  have  occurred,  the  Surgeon  must  remove  with  snuill 
forceps  or  the  scoop  the  fragments  that  have  been  detached.  He  should  then 
wash  out  the  bladder  by  copious  injections  of  tepid  water,  and  Tery  care- 
fullr  examine  its  interior  for  any  Vyom  pieces.  It  is  seldom  that  any  worse 
c'on»equence  than  delay  in  the  completion  of  the  operation  resuJt«  from  thi« 
occurrence. 

The  second  mode  of  fracture  consists  in  the  crumbling  down  of  the  (!alcDlafi, 
as  soon  as  it  m  seized  by  the  forceps,  into  a  soft-  mortary  mass.  This  can  liccnr 
only  in  phosphatic  calculi,  and  is  in  no  way  the  fault  of  the  Siirg^m,  It 
is  an  unpleasant  accident,  as  it  becomes  extremely  difficult,  if  not  impoa- 
sible,  to  clear  away  the  whole  of  the  soft  niortaiy  detritus  from  the  interior  of 
the  bladder,  to  the  lining  membrane  of  which  it  tenaciously  adheres.  As  much 
as  possible  should  be  removed  by  the  scoop,  and  the  remainder  washed  away* 
H8  far  as  practicable,  by  copious  injections  ;  with  all  care^  however,  8«»inc  wiJJ 
be  left,  and  may  be  discharged  through  the  wound  some  days,  or  even  two  or 
three  weeks,  after  the  operation.  When  this  happens,  the  bladder  should  br 
thoroughly  washed  out  every  day,  or  every  second  day,  by  warm  water  injec- 
tions thrown  in  through  a  catheter  passed  down  the  urethra  and  aUowed  U» 
regui'gitate  through  the  wound.  Should  the  wound  have  healed,  the  detritus 
must  be  treated  as  in  lithotrity  ;  and  the  bladder  must  be  washed  out  evay 
second  or  third  day  by  a  large-eyed  catheter,  until  all  is  removed. 

Accidents  during  Lateral  Lithctomy. — The  principal  accidenUi  ihflt 
may  (.>ccur  during  the  performance  of  lateral  lithotomy  are  Hmmarrhage : 
Cutting  the  Bulb  ;  Missing  the  Membranous  Portion  of  the  Urethra  ;  Wound 
of  the  Rectum  ;  or  Wound  of  the  Posterior  Part  of  the  Bladder. 

Hiemorrliage  during  lithotomy  may  occur  from  three  sources  :  1\  The 
Superficial  Arteries  of  the  Perinaeum  ;  2.  The  Deep  Arteries ;  and,  H.  The 
Prostatic  and  other  Veins.  When  excessive,  from  whatever  sounre  it  (in>- 
ceeds,  it  is  always  a  very  serious  complication  ;  for,  even  if  it  do  not  proft 
fatal  by  the  induction  of  syncope,  etc.,  which  I  believe  to  Ije  very  rarely  ibe 
case,  it  is  apt  to  lead  to  a  fatal  termination  indirectly  at  a  later  period,  1^ 
predisposing  to  the  occurrence  of  infective  processes  either  local  or  gt!iienil.  I 
believe  that  patients  who  loae  a  large  quantity  of  blrKid  at  the  oprmtiun 
seldom  recover, 

1,  Hsemorrhage  from  the  DitmionQfth*  SujurficiaJ  or  the  Tran$verM  Atim§ 
of  the  Perimnim  is  seldom  very  dangerous,  though  occasionally,  if  these  v«Mb 
be  larger  than  usual,  tbey  may  furnish  a  serious  quantity  of  blood  •  \n  mstk 
circumstances  their  ligature  would  be  n^quired,  and  might  be  prH« "  t 
before  or  after  the  exti-action  of  the  calculus.  It  is  better,  if  fK>s«ii  ...  .  dxi 
until  the  completion  of  the  operation,  lest  the  ligature  be  pulled  ofll'dnniiK  **>• 
extraction  of  the  stone. 

2.  The  Dk%8wn  af  th»  fht^  Arkrm  of  the  peri]ii90i3)|  that  of  the  balb  and 
the  internal  pudic,  would  be  attended  with  far  more  serious,  |)er)iiipi  «fe« 
fatal,  consequences  ;   as,  from  the  depth  of  the  vessels,  it  would  be  alnMfll 
impossible  to  ligature  them,  unless  the  patient  were  very  thin,  and  the  ptip   \ 
nfcum   proportionately  shalliiw.     The   facility  of   ligaturing  any  of 
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arteries,  especially  that  of  the  btilb,  when  wounded,  is  ^atly  inereaBed  by 
enlargiu^  the  iueigiou  u|»warcl8.  In  the  event  of  a  h'gatore  uot  being  applir- 
able,  the  Sargeon  would  have  to  trust  to  plugging  the  wound  round  the  tube. 
ag  described  further  ou,  or  to  the  pressure  of  an  aseistanf  s  hngers  continued 
for  a  considerable  time,  or  to  the  application  of  forcipressure  forcfps.  The 
pressure  of  the  tingei^  of  relays  of  assistants,  kept  up  for  a  considerable  length 
of  time,  although  it  seeras  to  have  been  an  efficient  mode  of  treatment*  is 
painftil  to  the  patient,  and  is  difficult  to  carrj  out.  The  pressui^  must  be 
kept  up  for  many  hours  :  thus  South  relates  a  case  in  which  it  was  maintained 
for  fourteen  hours  :  and  lirodie  one  in  whieh,  after  twenty-four  houi-s,  it 
succeeded.  The  assistants  should  not  be  changed  more  frequently  tlian  neces* 
sary,  each  keeping  up  pi-essure  for  two  or  three  hours,  and  removijig  his 
fingers  as  cautiously  a8  possihie.  It  is,  doubtless,  very  nire  for  these  arteriee 
to  be  wounded  when  they  follow  tlieir  usual  course  ;  though  such  accidents 
have  hupjiened  in  the  hands  of  some  of  the  most  skilful  lithotomists,  such  as 
Home,  Hell,  lloux,  and  Desault.  It  was  the  opinion  of  Aston  Key  that  the 
artery  of  the  bulb  was  generally  cut  during  lithotomy  ;  but  in  this  he  was 
mistaken,  so  tar  as  its  trunk  is  concerned,  though  doubtless  in  many  eases  the 
bulb  itself  may  be  wounded,  and  the  mesh  of  twigs,  in  which  the  vessel 
terminates,  divided  ;  this,  however,  would  not  yield  an  alarming  hsBmr»rrhage, 
The  trunk  of  the  artery  of  the  bulb  would,  however,  be  endangered  by  o|>ening 
the  urethra  too  high  up,  and  lateral izing  the  knife  too  early,  and  if  wounded 
it  bleeds  very  freely. 

It  may  happen  chat  on  puUing  the  wound  widely  open  the  bleeding  point 
may  be  se^jfu,  but  nt  such  a  depth  that  it  is  impossible  to  apply  a  ligature.  It 
may  then  be  seized  in  torsion  or  forcipres^ure  forceps  and  immediately  twisted, 
or  if  this  does  not  succeed  the  forceps  may  be  left  hanging  on  the  vessel  for  u 
fttiw  houra^  For  this  purpose  the  forcipressnre  fbroeps  are  the  best,  as  they 
more  efficiently  crush  and  obliterate  the  vesaeL 

The  internal  fiudic  artery,  b*>und  down  by  a  strong  fascia,  and  under  cover 
of  the  ramus  of  the  ischium,  runs  but  little  risk  unless  the  knife  be  lateralized 
too  much,  and  the  incision  be  carried  too  far  outwards*  In  children  in  whom 
the  ramus  of  the  ischium  is  to  a  great  extent  cartila^nous,  this  accident  could 
mokti  easily  happen.  It  is  in  some  of  the  anomalous  distributions  of  these 
vesstOs  that  the  gi-eatest  danger  would  be  occasioned*  The  artery  of  the  bulb, 
the  inferior  hii^murrhoidal,  the  dorsal  artery  of  the  jjenis,  or  the  internal 
pudic,  may  take  so  anomalous  11  course  that  its  division  is  inevitable  ;  and, 
as  the  Surgeon  has  no  possible  means  of  knowing  beforehand  whether 
the  distribution  of  the  arteries  is  regular  or  not,  he  is  not  to  blame  in  the 
event  of  a  vessel  being  accidentally  di^ideit,  when  it  takes  an  abnormal 
direction* 

If  the  incision  he  commenced  tot»  high  up.  and  especially  if  the  upper  part 
of  the  tirst  incision  be  made  by  pushing  the  knife  in  too  deeply,  the  corpus 
spongicjsum  and  its  veasels  may  be  wounded. 

It  may  be  stated  as  a  general  rule,  that  serious  haemorrhage  is  usually  best 
avoided  by  makrng  the  inrisions  low  ;  and  indix*<l,  I  beli*-vi'  that  the  great 
secret  of  success  in  lateral  lithotomy  consists  in  making  all  the  de'  ns 

as  low  OS  practicable  ;  the  knife  entering  tlie  groove  of  the  staff  t;  vj«. 

upwards,  rather  than  from  above  downwards. 

il.   Vmmm  /{(rmarrhag§  may  oc*cur  from  two  sonrcefl — the  snperftc^^^ 
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prostatic  veins.  It  is  very  seldom  tbat  any  trouble  amen  from 
veins  ;  bat  in  one  case  I  have  seen  very  considemble  loss  of  blood  occur  from 
a  lai^e  vein,  runniog  transversely  near  tbe  upper  angle  of  the  wound,  lyiog 
almost  immediately  nnder  the  skin,  which  had  been  incompletely  divided 
From  the  prostatic  plexus  hjemorrhage  is  most  likely  to  occur  in  old  people^ 
in  wliom  the  veins  in  this  situation  are  often  enlarged — almost  varicose. 

Whether  the  blood  come  from  a  superficial  or  from  a  deep  source,  it  is  verj* 
apt  to  find  its  way  back  into  the  bladder,  to  o)ix  with  the  urine,  and  thos  to 
escape  through  the  tube  rather  than  from  the  wound  itself ;  or  the  blood  may 
probably  coagulate  in  the  interior  of  the  bladder,  distending  that  organ  iind 
producing  a  teeling  of  dysuria.  Sliould  it  proceed  from  a  superficial  eoORtj, 
it  may  be  necessary,  as  was  done  in  the  case  just  alluded  to,  to  pass  a  ligature 
under  the  vessel,  and  thus  arrest  it*  If  it  occur  from  the  prostatic  veins*  the 
better  plan  will  be  to  plug  the  wound.  This  is  done  by  passing  long  stripa  of 
lint  along  the  side  of  the  tube,  which  must  be  left  in  the  wound  and  k«?pt 
pervious  :  or  the  lithoton^y  tube  may  have  a  '*  petticoat "'  of  thick  muslin  tied 
around  it,  into  which  the  strips  of  lint  are  stuffed*  The  advant*ige  of  this 
arniugemenfc  is,  that  tlie  whole  apptu^tus  may  verj^  easily  be  reniov<id  tosreth'T 
at  the  end  of  forty-eight  hours, 

A  far  more  efficient  means  of  applying  pressure  is  the  "Air  Tampotu  m- 
vented  by  Huck»ton  Browne.  It  consists  of  an  ordinary  gum -elastic  bthotomy- 
tube,  surrounded  by  an  india-nibl:>er  bag,  which  can  be  distended  with  air  from 
a  syringe.  It  is  inserted  into  the  wound,  so  that  the  india-rubber  bag  fills  \IM 
whole  length.  On  distending  the  bag,  lirm  uniform  pressure  of  any  desinMi 
force  can  be  applied.  After  from  twelve  to  twenty-four  hours,  a  little  air  can 
be  let  out  so  as  to  reduce  the  pi-essure,  and  this  is  repeated  at  inter\  als  till  thi» 
tube  can  be  removed. 

Hsemorrhage  from  any  of  the  above-named  sourcea,  but  more  e^pvctally 
from  the  deep  arteries  and  veins,  may  take  place  into  the  bUdder.  When 
this  occurs,  the  urine  that  escapes  will  be  seen  to  be  deeply  mixed  with  blood, 
and  ooagula  will  form  in  the  interior  of  the  viscus,  which  becomes  distended 
and  rises  above  the  pubes,  with  dulness  on  percussion  in  the  hypogiuiirie 
region.  The  patient  will  become  |iaie,  faint,  and  cold.  In  nuch  circnm* 
atances,  the  eoagula  must  be  washed  out  of  the  bladder  with  c^ld  water^  Uir 
8onroe  of  haemorrhage  ascertained  by  an  examination  of  the  wound,  th^ 
furtlier  How  of  blood  arrested  by  plugging  or  lig;tture,  restonttives  admiuii^- 
tared,  the  pelvis  placed  high,  and  the  jmtieut  kept  cool  If  there  it  aoy 
difliciilty  in  washing  the  clot^  out  of  the  bladder  Miey  may  easily  be  aooicid 
out  by  applying  the  aspirator  to  the  tube. 

Wound  of  the  Bnlh  is  not  of  very  uncommon  ooDurrenoe  'm  litliotomy  * 
and,  I  believe^  is  of  no  consequenoe  beyond  furnialnug  a  small  fMlditionii 
quantity  of  blood.  Indeed,  the  bulb  is  so  situated,  in  many  cases  ovcrlappinir 
the  membranous  portion  of  the  urethra,  that  this  can  scarcely  be  opened  witlt- 
out  wounding  it. 

Misaing  the  ITrethra  altogether,  and  opening  up  the  bladder  ihroGgb* 
even  altogether  l>eyoud,  the  prosutte,  is  an  accident  that  may  hapfieti  if  ti» 
Burgeon  misc^aleulate  the  depth  of  the  perim^um.and  1  nciikiiialoB 

low,  tfirust  the  knife  t<jo  deeply.     It  is,  I  believe,  an  n  itl  acojdaik 

i\B  in  it  the  bu^  of  the  bladder  and  the  recto-vesical  fascia  are  opeaed«  mai 
the  patient  is  thus  expo^  to  the  occurrence  of  dilTuse  iiifkmmitilon  of,  aa^ 
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infiltration  iato,  the  pelvic  areolar  tissue.  I  was  present  many  years  ago  at 
the  jml-moriem  examination  of  a  case  Lii  which  perhaps  the  most  skilful 
of»erator  of  that  day  had  opened  the  bladder  beyond  the  prostate,  leaving  the 
urethra  nntouched  ;  the  putient  died  from  the  cause  just  stated. 

Woiuid  of  the  B.6ctiuii  oeeurs  more  freiiuently  than  is  genemlly  supposed. 
U  may  happen  eitfier  in  consequence  of  the  stall  being  too  umch  depressed, 
of  the  edge  of  the  knife  being  turned  too  directly  downwards,  or  of  the  rectum 
being  distended  and  overlapping  the  sides  of  the  prostate.  I  have  also  known 
tlie  lower  part  of  the  rectum  perforated  by  the  SnrgeonV  finger,  whilst  depress- 
ing the  gut  so  as  to  keep  it  oat  of  the  way  of  the  knife.  The  Treuhnmt  of  this 
accident  wHI  vary  at*cording  to  the  size  and  situation  of  the  aperture*  If  it 
be  of  but  moderatf  extent  and  low  down,  just  above  the  aiius^  it  will  probably 
dose  aa  the  wound  gitiuulates  and  the  urine  resumes  ius  passage  Uirough  the 
urethra.  If  the  incisioa  be  more  extensive  and  higher  up,  the  patient  will 
incur  the  risk  of  the  miserable  infirmity  of  rec^to- vesical  tistula.  In  such 
circomBtances,  the  proper  treatment  is  to  divide  the  sphincter  ani  from  the 
opening  downwards,  and  thus  to  lay  the  gut  and  wound  into  one  cavity  which 
wHI  probal>ly  fill  by  i:raimliition,  and  thus  elc»*se  the  urinary  passages* 

Wo^ad  of  the  Posterior  Fart  of  the  Bladder  is  very  rare  ;  yet  it 
has  hap|jeued  in  consequence  of  the  knife  being  thrust  tm>  deeply  along  the 
groove  of  the  staff,  more  particularly  in  operations  on  children,  and  would  be 
specially  apt  to  happen  in  such  cases  if  the  bladder  did  not  contain  sufficient 
finid  at  the  time.  This  is  an  additional  reason  for  injecting  the  bladder  before 
ojK!  rating. 

In  children,  lateral  iithotomy  presents  certain  special  difficulties  which  have 
ah'eady  been  adverted  to.  These  are  :  1,  the  Surgeon  missing  the  bladder  and 
opening  up  the  recto-vesical  gj>ace  (p,  1058) ;  2,  not  opening  the  urethra  and 
neck  of  the  blmltler  sufiiciently  with  the  knife,  but  pushing  these  parts  before 
the  finger,  and  so  tearing  acrosB  the  urethra,  and  thus  necessarily  being  unable 
to  complete  the  operation  (p.  1U<>(0  ;  and  a,  running  the  knife  too  far  along 
the  groove  of  the  stalF  into  the  bladder,  and  thus  wounding  the  i>osterior  part 
of  that  organ. 

Sonroea  of  Danger  and  Canaea  of  Deatli  after  Lateral  lithotomy. 
— It  will  be  convruient  to  describe  liLTe  only  the  speciul  duu^furti  uf  the  Uiteral 
operation.  The  influence  of  kidney  disease  on  the  reaults  of  lithotomy  has 
already  been  mentioned  at  p.  KUT,  und  the  effect  of  age  will  bt^  snljsoquentiy 
considered. 

The  fthodc  of  the  Operation  orcuHionaily  pruvr*  fiitiJ,  thnu;;M  jirobably 
much  less  frequently  since  the  introtivtctiuu  of  chlorofonn  than  was  formerly 
the  caae.  Yet,  even  now,  imtient^  ot  tmsionaliy  die  fn>m  this  causey  induced 
eitber  by  a  very  much  pn>longed  ofKtration,  or  by  the  system  being  weakened 
in  conaequetuM}  of  disease  of  the  kidneys,  perhaps  of  a  latent  aharacter. 

Ss^morrhage  does  not  prove  fatal  so  often  as  might  \k  cx|>ected  from  the 
great  vjismilaricy  of  tiie  |mrts  incise*!.  Secondary  haemorrhage,  of  a  dangerous 
ur  even  fatal  chanicter,  may,  hcmever,  r-ome  on  six,  eight,  or  ten  days  after  ttie 
operation.  1  have  knr>wn  it  ns  late  as  the  fourteenth  day.  It  must  be  homo 
in  mind  iliat,  when  hiemorrhagc  takes  plaoe  after  the  operation,  the  blood  may 
find  its  way  into  the  bladder,  distending  it  with  coagula.  but  not  g>H\\>j^ -•sas^ 
external  evidence  of  the  mischief  Unit  baa  u:curred.  Secondary  l^ai^avix^scvKi^ 
will  nsoally  cease  on  plugging  the  wound  with  sponge  or  lint  ans^^*-**^  w^.^"^ 
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»olufcions.     Should   it  pmve  serious,  however^  the  actual   caatery  may 
employed.     In  a  case  that  occurred  to  me,  the  bleeding  on  the  ninth  dajr 
stopped  by  applying  the  actual  caatery. 

GystitiB  is,  \n  my  exptrienee,  a  rare  sequence  of  lateral  lithotomy.  I  ba^'€, 
however,  seen  it  cxu^ur,  attended  by  the  secretion  of  iar^^e  quantities  of  viacid, 
ropy  mucus  from  the  bladder,  coming  away  two  or  three  days  after  the  opera- 
tion, with  tenderness  in  the  suprapubic  region.  It  may  exist  l)efore  the 
operation,  or  may  he  produced  I ly  long-continued  or  rough  manipulatiuns  mtli 
tlj6  forcepB  in  search iui^  for  tfic  stone,  or  by  the  irritation  of  the  ttil^e.  U  «« 
more  commonly  caused  by  acrumulation  of  putrid  urine  in  a  pouch  behind  th*- 
prostate.  The  eympt-oms  are  apt  to  simulate  those  of  pelvic  peritonitis.  Th«- 
Tnaimmi  D^neists  of  fomentations  above  the  pubes,  abundant  dihients,  and 
washing  out  the  bladder  through  the  wound  with  Condy's  fluid  diluted  with 
tepid  water. 

Diffuse  Inflammation  of  the  Areolar  Tisaue  of  the  Pelvis,  especiaUt 
of  the  layers  around  the  neck  of  the  bladder,  between  it  and  the  rectum,  which 
extend  thence  under  the  |>eritoneum,  is  the  most  frequent  cause  of  deiith  after 
lateral  Hthotoray.  Thi8  inflammation,  which  is  always  diffuse,  followed  by  rapid 
filoutrhiijg  of  the  textures  that  it  invades,  may  arise  from  two  cauai^s  :  1.  Froiu 
the  urine  being  inpltmtrd  into  th/'  armlar  tinHur,  m  consequence  of  the  incisi*>u 
extending  beyond  the  limits  of  the  prostate,  into  the  loose  layers  of  tissue  tiwi 
lie  behind  the  rtH^to-vesical  fajscia  and  around  the  bladder  ;  2,  In  oi>n8e<|aefici' 
of  the  bruismg  and  lar^atmi  to  which  the  neck  of  the  bladder,  the  prcMtatt. 
and  the  textures  between  it  and  the  rectum,  are  subjected,  in  prulongrd 
attempts  to  extract  a  large  calculus  through  too  small  an  incision. 

L  The  danger  of  Cuflinff  heyoml  the  Laieraf  Liga7nmt  of  t/ts  Bhddir  in  the 
adult,  and  thus  op»ening  up  the  loose  areolar  tissue  beyond  it,  has  already  lieen 
referred  to  at  p.  1  Iiii4. 

The  urine,  as  it  escapes  through  the  wound,  soaks  into  the  meahea  of  lilt 
loose  tissue  over  whinh  it  flows,  and  thus  gives  rise  to  infiltration,  followed  by 
rapidly  extend  in  j?  inflammation  and  slim^'hin^%  which  speedily  involve  the 
whole  of  the  neighbouring  textures.  This  mischief  generally  occurs  withia 
the  first  forty-eight  hours ;  indeed,  I  have  never  seen  it  oome  on  after  the 
third  day.  It  is  indicated  by  the  patient  being  seized  with  rigors,  followed  \n 
dry  heat  of  skin,  a  quick  pulse,  w^hich,  after  a  time,  may  become  intermittent, 
and  a  dry  and  brown  tongue.  At  the  same  time  he  will  oompiaio  of  aotne 
tenderness  al>out  the  lower  part  of  the  abdomen,  and  in  the  groins  ;  tbe  Ml/ 
becomes  tympanitic,  the  body  is  covered  with  a  profuse  sweat ;  hioooo^h  oOQieft 
on,  the  pulse  1:»ecomes  fluttering,  and  death  asualJy  occurs  about  the  fomthtir 
fifth  day  after  the  operation.  In  some  oases,  there  are  more  decided  iigiii  of 
])eritonitis  ;  but,  as  Brodie  very  truly  remarks,  this  is  only  induced  aeoosulirily 
by  the  inflammation  of  the  areolar  tissue  of  the  pelvis  epreadiiif  to  the 
peritoneum. 

The  Trmlmmii  of  such  cases  nmst  be  conducted  on  the  <irdinarj  pnoclpkii 
that  guide  us  in  the  management  of  diffuse  inflammations.  It  la  oaly  by  ad* 
ministering  ammonia*  with  such  a  (juautity  of  wine  or  brandy  as  tbeitaleaf 
the  system  may  indicate,  together  with  such  nourishment  aa  the  putitfil  cm 
tftke.  that  life  can  l:>e  preserved.  Brodie  recommended  that  a  flree 
should  l>e  made  through  the  sloughy  tissues  about  the  wound  into  the 
In  one  caee  he  save<t  the  patient  by  pasaing  a  curved  probe-pointed  hkxanj 
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into  the  wannd  to  its  furtheet  extremity,  ie  the  left  side  of  the  neck  of  the 
bladder  :  lie  then  pushed  it  through  the  tunics  of  the  Tectum,  and,  drawiiit^  it 
thiwn wards,  divided  the  lower  part  of  the  gut  together  witli  the  sphincter  : 
thus  laying  the  wound  and  the  rectum  into  one»     The  relief  was  immediate,      ■ 
and  the  patient  recovered »     This  plau  of  treatment  certainly  seems  rationaU      ■ 
and  worthy  of  trial  in  similar  cases. 

'2.  Diffuse  infismmatiun  of  the  areolar  tissue  around  the  neck  of  the  bladder 
and  prostate  arising  from  Hmtsimf  ami  Owr-disimition  of  the  parts  during  the 
ex  traction  of  a  large  calculus  is,  I  lx*lieve»  u  more  frequent  occurrence  than 
in  titration  of  urine,  and  fully  as  fatal.  This  sequence  of  lateral  lithotomy  16  - 
especially  apt  to  occur  in  those  cases  in  which,  in  consequence  of  diseased  I 
kidneys,  or  the  existence  of  other  organic  misi'hief,  the  patient  is  more  than 
ordinarily  liable  to  the  supervention  of  diffuse  inflamuiation. 

In  the  extraction  of  large  calculi,  considerable  traction  is  required,  and  force 
must  be  exerted  ;  hence  undue  bruising  and  laceration  are  very  apt  to  be 
inflicted  upon  the  parts  that  constitute  the  line  of  incision.  It  is  in  this  way 
that  the  danger  of  the  operation  increases  almost  in  exact  proportion  to  the  size 
**t  the  calculus  :  for  here  the  Surgeon  is  often  placed  betvreen  the  hortia  of  a 
dilemma.  He  must  either  cut  beyond  the  limits  of  the  prostate,  and  thus 
incur  the  risk  of  inducing  urinary  infiltration  int4j,  and  diifuae  inflanmmtion 
of  the  pelvic  fascisB  ;  or  else,  by  limiting  his  incision  to  tlie  gland,  and 
thus  ba\ing  an  ajierture  of  insufficient  sixe,  he  may  inflict  severe  injury 
by  the  bruising  and  laceration  of  parts  during  forcible  and  possibly  pro- 
Kinged  eflbrts  at  extraction.  It  must,  howevt^r,  b<?  borne  in  mind  that,  the 
larger  the  stone  the  greater  probability  is  there  of  the  existence  of  old-standing  - 
diseuae  of  the  bladder  or  kidneys,  and  of  an  unfavourable  result  from  this  I 
(*aitse,  OroB<ie  has  drawn  uji  a  table  that  shows  very  strikingly  the  inflneooe 
f>r  the  weight  or,  in  other  words,  of  the  size  of  a  calculus  on  the  results  of 
lithotomy.  He  found  that  when  the  stone  was  one  ounce  and  under  in  weighty 
the  deaths  were  in  the  proportion  of  I  in  1 1*25  cases  ;  when  it  was  from  1  to 
^  uances  in  weight,  there  was  1  death  itt  OmH  cases ;  when  from  ^  io^  ounces* 
I  death  in  2*18  cas^^fs  ;  when  from  ??  to  4  ouiK^es,  1  death  in  l*/i7  cases ;  when 
from  4  to  5  ounces,  1  death  in  l*G<;  cases.  This  tabk%  which  has  been  con- 
structed on  the  results  of  7*».S  cases*  illustrates  very  clearly  these  facts*  that  the 
o^iemtion  for  the  removal  of  a  large  calculus  is  far  more  dangerous  than  that 
for  the  extraction  of  a  small  one,  and  that  the  danger  increases  in  the  direct 
ratio  of  the  size  of  the  stone. 

The  symptoms  of  diffuse  inflammation  of  the  are^ilar  tissue  arising  from  this 
aiuse  very  densely  resemble  those  from  infiltration  of  urine,  and  the  treatment 
must  be  conducted  on  precisely  similar  principles. 

Peritonitis  may  occur  after  lateral  lithoumiy,  as  a  eonseqnence  of  the 
extertsion  of  inflammation  from  the  bladdiT  or  the  pelvic  areolar  tiasue  to  the 
serous  membrane,  from  wound  of  th<?  p<*st<Tii>r  part  of  the  bladder,  or  from 
extension  of  inflammation  from  a  saccnlns  of  the  bladder  u>  ita  immediate  1 
investment  of  jx^ritoneum.  To  one  or  other  of  tticse  conditions^  mor^  ■ 
especially  inflammation  of  the  ftelvic  fasciic,  it  will  always  Ik:  fonnd  to  be 
seoondar)*. 

Slonghixig.— In  feeble  and  cachectic  persons,  espe<Tislly  in  those  who  art^ 
the  subjects  of  phosphatic  calculi,  the  wound  will  often  assume   i^  i&iV!.xi8igec\ 
condition,  and  heal  slnwly,  and  iu  Murfarr  niayViecome  coated  with  y*^^^*^^*^*^' 
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In  &iich  cases  a  liberal  allowance  of  stimulants  will  be  required,  together  with 
the  local  applieation  of  compound  tincture  of  benzoin  ;  and,  in  order  ta 
facilitate  healin;r  at  a  more  remote  period,  a  solution  of  nitrate  of  silver  naajr 
be  applied  to  the  wound.  The  phosphates  may  be  removed  by  injection  of  the 
dilute  nitric  acid  lotion. 

FysBmla  and  SepticaBmia  are  occasionally  causes  of  death  after  laterml 
lithotomv.  Septic  poisoning  is  usually  the  immediate  cause  of  death  in  difftl89 
pelvic  celln litis.  Pyemia,  when  it  occurs,  usually  gets  in  after  the  first  week* 
The  secondary  aliflcesses  are  not  uncommonly  confined  to  the  joints  and  sub- 
cutaneous areolar  tissue,  and  the  pyaemia  may  assume  a  chronic  form  TLr 
treatment  presents  nothing  special. 

Mortality. — Lateral  lithotomy,  even  in  healthy  subjects*  is  always  u 
daugerous  operation  ;  and,  though  the  rate  of  mortality  doubtlefls  dependi 
greatly  n[)on  the  dexterity  of  the  opemtor,  more  is,  I  believe,  due  t<.)  the  con* 
stitution  and  age  of  the  patient,  and  e8[)ecially  to  the  state  of  his  kidneya 
Brodie  justly  says,  **  Success  in  lithotomy  most  nndoubtedJy  depends  in  a 
great  degree  on  the  manual  skill  of  the  Surgeon,  and  on  the  mode  in  which 
the  operation  is  performed  :  but  it  depends  still  more  on  the  conditi<»n  of  the 
patient  with  respect  to  his  general  liealth,  es[iecially  on  the  existen*.^  or  non* 
existeuce  of  organic  disease."''  As  in  all  other  methods  of  lithotomy  the  most 
common  cause  of  death  is  chronic  disease  of  the  kidneys  (p.  1042).  As 
examples  of  the  success  attained  by  individual  Surgeons  in  former  jeart«  it 
may  be  mentioucd  that  ('hcselden  lost  one  ease  in  every  10  j  ;  Oi-een,  at  8l. 
Thomas's,  cut  40  patients  in  succession,  and  lost  only  one  ;  Hransby  Cooper. 
of  Guy's,  cut  30  patients  in  guccession  without  a  death,  but  then  lost  several^ 
thus  bringing  the  rate  of  mortality  to  the  nsual  standard.  Liston,  during  a 
period  of  six  years,  in  w^hich  he  openUed  1*4  times,  lost  no  patient  from 
lithotomy  at  University  College  Hospittil  ;  but  out  of  the  whole  .i7  c»«e« 
which  he  cut  derinf;  the  period  of  his  connexion  with  that  institution,  there 
w^ere  5  deaths ;  reducing  the  average  to  I  in  7*i\  This  succesa  was,  however, 
very  great  when  it  is  taken  intocongideration  that  most  of  these  caaea  occnnwl 
in  adnlta,  and  that  many  of  them  were  of  a  very  serious  character,  I  fmii  on 
reference  to  the  Hospitiil  records,  that  only  7  of  the  f»atien^^  were  nnder  lo 
yeai*8  of  age,  whilst  II  were  above  50  ;  of  these  two  were  ><o  years  of  age,  of 
of  whom  I  died  and  the  other  recovered.  1  believe  that  Liston  losi  only 
one  patient  under  60  years  of  age,  and  that  was  a  lad  of  J 8,  in  whom  b« 
found  it  necessary  to  divide  the  right  sick'  of  the  prostate  as  well  as  the 
and  who  died  of  infiltration  of  urine. 

Turning  to  the  general  statistics  of  the  operation,  we  6nd  tlmt  of  H71 
tabulated  by  C.  Williams  in  which  lateral  lithotomy  wait  iierfonued  at  the 
Norwich  Hc>spital  in  the  years  1772  t^*  \>*^\'*\\  inclusive,  lUJ  or  1  in  7*ddied, 
thus  showing  a  mortality  of  l.S'32  per  cent. 

Of  1,H27  o|»enition8  performed  in  various  hoj^pitals  in  this  coon  try  lietwcvn 
\1W  iiud  1H4n,  collected  by  Thomp&m,  t'l^\  or   1    in   7*1*  died/gtrum, 
mortality  of  \Th  |>er  cent. 

The  most  important  recent  statistics  are  those  giving  the  reaott  i/ 
Thompson's  pnictice  between  1X'»7  and  lH8tJ,  Of  1^7  cases  of  prriti—^ 
lithotomy,  chn  fly  lateral,  4 1  or  84*6  per  cent,  died.  The  eiptanation  af  iJlif 
high  rate  of  mortality  is  not  far  to  scfk,  ftT  the  cut  .r,  wasimly 

nndertnken   in   preference  to  hthotrity  in  a  small  ^ptionaDj 
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hazardous  cases.  Thus  it  follows  that  no  comparison  can  possibly  be  made 
between  the  mortality  following  the  operation  in  the  hands  of  a  Surgeon  who 
reserves  it  for  exceptional  cases,  with  that  which  obtained  when  lateral 
lithotomy  was  practically  the  only  method  adopted.  Thompson's  list,  being 
chiefly  composed  of  cases  treated  in  private  practice,  contains  only  twelve 
cases  in  which  the  operation  was  performed  on  youths  and  boys  ;  of  these  only 
one  died.  Gilbert  Barling  finds  that  of  90  lateral  lithotomies  performed  in 
thirteen  Hospitals  in  this  country  during  the  five  years  1888  to  1892,  5  or 
1  in  19-2  died,  giving  a  mortality  of  15-4  per  cent. 

As  in  all  other  methods  of  lithotomy  Age  exercises  a  marked  influence  on 
the  mortality  of  the  lateral  operation.  Thus  C.  Williams  found  the  mortality 
at  the  Norwich  Hospital,  at  different  ages,  to  be  as  follows  :  below  10  years, 
1  in  i:)-9r) ;  10  to  20  years,  1  in  8*69  ;  20  to  4o  years,  I  in  10;i ;  40  to  60 
years,  I  in  4-!)4  ;  60  to  80  years,  1  in  :^*94.  The  reason  of  the  small  mortality 
after  lithotomy  in  boys,  as  compared  with  adults,  is  most  probably  the  healthier 
condition  of  the  urinary  organs,  more  especially  the  kidneys.  Hence  when 
boys  die  it  is  usually  from  some  accident  occurring  in  the  course  of  the  operation, 
and  not  from  unavoidable  circumstances  which  may  follow  it.  As  an  example 
of  the  success  which  may  follow  perinaeaf  lithotomy  in  boys  it  may  be 
mentioned  that  Freyer  has  performed  191  consecutive  operations  in  India 
without  a  death — a  result  probably  dependent  in  no  small  measure  upon  the 
well-known  fact  that  the  inhabitants  of  India  bear  surgical  operations  remark- 
ably well. 

Median  Lithotomy. — The  median  operation  of  lithotomy  is  that  procedure 
by  which  a  stone  is  extracted  through  an  incision  in  the  raph^  of  the  perinsBom 
extending  into  the  urethra  behind  the  bulb.  The  history  of  the  operation 
affords  an  illustration  of  the  mutability  of  professional  practice,  and  makes  it 
appear  as  if  there  were  a  cycle  of  opinion  in  surgery,  as  in  fashion,  politics, 
and  philosophy.  The  median  operation  was  introduced  three  or  four  hundred 
years  ago,  and  continued  to  be  practised  up  to  the  middle  of  the  last  century, 
when  its  tediousness,  its  painful  character,  and  the  excessive  mortality  following 
it,  caused  it  to  fall  into  disuse  as  soon  as  the  safer  and  simpler  method  of 
Cheselden  was  introduced.  However,  it  was  revived  under  a  somewhat 
modified  form  ;  and  it  is  this  modem  operation  that  we  must  here  consider. 

The  old  median  operation — called  also  the  *'  Marian,"  from  Sanctus  Ma- 
rianus,  who  wrote  on  it,  though  it  did  not  originate  with  him,  and  the 
"  operation  of  the  apparatus  major,"  from  the  number  of  instruments  used  in 
it — was,  accr;rding  to  John  Bell,  performed  in  the  following  manner :  A 
grooved  staff  was  introduced  into  the  bladder,  and  the  patient  tied  up  in  the 
usual  way  ;  the  lithotomist  then,  kneeling  or  sitting  before  him,  made  an 
incision  in  the  perinaeum,  not  exactly  in  the  raphe,  which  was  thought  to  be 
dangerous,  but  very  slightly  to  the  left  side,  and  terminating  just  above  the 
anus.  The  incision  was  then  carried  on  to  the  membranous  part  of  the 
urethra,  which  was  opened  on  the  groove  of  the  staff';  and,  the  knife  being 
kept  firmly  pressed  against  the  staflf,  a  long  probe  was  introduced  into  the 
bladder  by  its  side.  The  knife  and  the  staff*  were  now  withdrawn,  nothing 
but  the  probe  being  left  in  the  bladder,  to  serve  as  a  gnide.  Alongr  this  probe, 
two  iron  rods,  called  "conductors,"  were  now  passed,  and  with  thes^  ^'^ 
operator  dilated  the  prostate  and  neck  of  the  bladder,  by  separating  ^^ 
handles  ;  at  lea^^t,  it  was  said  that  he  dilated  them,  but,  as  John  BeLL  xA^^^^^'^ 
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observes^  **  he  dilated,  or,  in  plain  language,  tore  open  the  progtate  glandJ 
These  conductors  bein^  held  afiide^  "dilatnrg'*  were  introduced   8t>   as  tdl 
enlarge  the  opening,  the  forceps  was  then  pushed  into  the  bladder,  and  the  I 
stone  extracted. 

The  principles  of  this  operation  were — a  limited  incision  in  the  memhranoiMJ 
part  of  the  urethra  above  the  anus  ;  dilatation^and  not  iBcisionof  the  proalatej 
and  neck  of  the  bladder  :  or,  to  use  the  words  of  Le  Cat*  **  small  incifiion  ;  f 
much  dilatation/* 

Its  results  were,  however^  su  tin  successful,  that  it  fell  entirely  into  disuse  herr» 
and  almost  so  on  the  (Continent*  merely  appearinjE?  from  time  to  time  under 
various  modifications  at  one  or  other  of  the  Contineuttil  schools^  and  thia  ( 
condition  of  things  prevaileti  until  a  new  form  of  the  median  operation  wi» 
devised  by  Allarton. 

Tlie  Operation  is  performed  as  follows^ :  A  staff,  ^ooved  along  its  convexity. 
havin^^  been  in-^erted  into  the  bladder,  the  patient  is  tied  up  in  the  iisoal 
manner ;  the  8ui^eon  then,  sitting  in  fronts  introduces  his  left  index  fitij^ 

into  the  rectum^  and  feel«  for  ti>e 
apex  of  the  prof^Uite,  against 
which  he  keeps  it  lodj^cd,  in 
order  to  judtfe  of  the  diatami} 
of  the  prostate  from  the  eurfaoe* 
to  act  as  a  g:uide  to  tlie  koift^. 
and  prevent  the  rcfTtam  frmii 
lieinj^  wounded*  A  stinif^bt' 
backed  bistoury  is  now  entered 
half  un  inch  above  the  aaoft, 
and  pw»hed  straiifht  fcirwardiL 
to  a  depth  of  about  an  inch  aiui 
H  half  in  the  mesial  line,  lo  ai 
to  enter,  if  jLiossible,  the  zrom^ 
uf  the  statf  at  the  apex  of  iht 
prostate.  A  small  int^tniun  fur- 
wards  is  then  made  in  the  groove  of  the  staff,  aud,  m*  the  knift  m 
withdrawn,  the  incision  in  the  skin  is  al»o  extended  f  tiie  kiiifv 

is  then  laid   aside,  and  a   long   ball-pointed  probe   is    n  4    int<j   tb** 

bladder  along  the  groove  of  the  statf,  which  is  then  withdniwn.  Tbt?  proti^ 
is  now  the  only  guide  to  the  bladder*  The  forefinger  is  next  introdactrii 
along  the  probe,  and  by  working  it  forwards  tlie  prostate  i$  dilated,  lod 
the  fint^er  enters  the  bladder,  when,  the  probe  l>ein|2:  removed,  the  foror|J* 
is  introduced,  and  the  stone  extracted.  Thus  it  will  l>e  seen  tliat  the  «Mly 
real  point  of  difference  between  this  and  the  old  Marian  of»eration,  it  thai  in 
the  former  the  finger  is  used  as  the  dilator,  whilst  in  the  latter  tlie  |»ras&iit« 
and  neck  of  the  bladder  were  forcibly  expanded  or  toni  open  by  injitTiiiiii^iitt; 
a  difference,  however,  of  no  slight  moment. 

I  have  found  it  advantageous  to  motlify  this  operation  in  one  or  two  pouite* 
The  first,  which  I  think  of  some  utility,  is  to  use,  instead  of  the  cif^miy 
cnrved  statf,  a  recLangolar  one  grooved  from  about  one  inch  above  Um  » 
nearly  to  the  point,  resembling  the  staff  introduced  by  Buchanan  of 
{  Fig.  871).  Its  use  and  advantages  are  that,  wlieu  in  the  bUddcr*  Qm  i 
rest«  agaiust  the  apex  of  the  prostate,  and  can  l>e  felt  in  the  parii 
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the  Surgeon  can  judge  of  the  exact  point  where  to  enter  the  knife  (directing 
it  80  as  to  enter  the  groove  just  below  the  angle),  which  he  cannot  do  with 
the  curved  staff ;  the  incision  upwards  also  is  limited,  and  there  is,  besides, 
less  danger  of  wounding  the  rectum,  the  urethra  being  drawn  upwards  awaj 
from  it,  and  not  pushed  down  against  it,  as  with  the  ordinary  staff.  The 
knife  should  be  straight-backed,  having  the  blade  not  more  than  two  inches 
long  ;  so  that  the  Surgeon  can  tell  to  what  depth  he  has  entered  it.  I  have 
found  it  advantageous  in  practice  to  carry  a  beaked  director,  shaped  like  a 
large  hernia-director,  along  the  groove,  after  the  incision  has  been  made  in  the 
urethra,  so  as  to  open  up  the  canal  and  thus  to  clear  the  passage  for  the  finger. 
And  having  opened  the  urethra,  I  think  it  better  to  dilate  the  prostate  before 
withdrawing  the  staff ;  by  pushing  the  finger  slowly,  with  a  rotatory  movement, 
along  its  side,  the  bladder  is  entered  with  more  ease  and  certainty  ;  whereas, 
if  only  the  probe  be  used,  it  may  not  be  stiff  enough,  and  the  Surgeon  is 
apt  to  push  the  bladder  before  him.  It  has  been  proposed  to  employ 
mechanical  means  of  dilatation,  instead  of  the  finger,  to  open  up  the  prosikate 
and  neck  of  the  bladder  ;  and  I  had  some  dilators  for  this  purpose  constructed 
by  Coxeter  on  the  principle  of  the  two-bladed  dilator  of  the  female  urethra. 
I  tried  them  on  the  dead  subject ;  but  I  have  not  ventured  to  use  them  on  the 
living,  lest,  by  the  employment  of  screw-power,  the  same  deep  lacerations  of  tke 
neck  of  the  bladder  should  result  that  were  so  fatal  in  the  old  Marian  operation. 
Indeed,  I  believe  that  no  safe  dilatation  can  be  effected  except  by  the  finger, 
with  which  no  harm  can  be  done,  whilst  it  appears  to  me  that  the  great«tt 
possible  mischief  may  be  done  with  screw-dilatora. 

The  Bifficulties  and  Dangers  of  Xadian  Lithotomy  may  best  be 
considered  in  such  a  way  as  to  contrast  them  with  those  encountered  daring 
the  lateral  operation. 

1.  Dificnlty  in  entering  the  Bladder  is  on  the  whole  more  common 
than  in  the  lateral  operation ;  but,  although  in  adults  the  difference  in  this 
respect  is  probably  little  marked,  in  boys  it  is  considerable.  In  them,  the 
prostate  not  being  developed,  the  bladder  tends  to  be  pushed  npwards  and 
backwards  before  the  finger ;  and^  unless  the  neck  of  the  bladder  be  well 
opened,  there  appears  to  l)e  great  danger  of  tearing  across  the  membranous 
part  of  the  urethra,  and  of  pushing  backwards  the  separated  bladder.  In  boys, 
also,  the  parts  arc  so  small  and  undeveloped,  and  the  space  to  work  in  is  so 
narrow,  that  an  ordinary  finger  can  only  with  great  difficulty  be  got  through 
the  neck  of  the  bladder  unless  this  has  been  freely  incised.  But,  by  doing 
this,  we  depart  entirely  from  the  guiding  principle  laid  down  by  the  advocates 
of  the  median  operation,  viz.,  dilatation  and  not  incision. 

2.  E«morrhage  is  rarely  troublesome  if  the  incision  be  made  accurately 
in  the  middle  line,  and  the  bulb  be  not  wounded.  At  times,  however,  the 
primary  bleedinfr  is  tolerably  free,  althongh  there  is  no  vessel  that  can  occasion 
dangerous  secondary  hajmorrhage. 

.S.  Wonnd  of  the  Bnlb  is  especially  apt  to  occur  in  the  median  operation, 
and  sometimes  the  bulb  so  overlaps  the  membranous  part  of  the  urethra  that 
it  is  impossible  to  avoid  cutting  it.  It  is  true  that  division  of  the  bulb  in  the 
middle  line  seldom  gives  rise  to  much  haemorrhage,  but  cases  have  occurred  in 
which  it  has  provc'd  fatal. 

4.  Wonnd  of  the  Bectnm  is  much  more  likely  to  oecmr  in  the  ix^«^^^ 
than  in  the  lateral  operation.     If  the  median  operation  be  \)erfot\six^=»'  <3CO.  "v*  ^ 
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dead  Ixxij,  it  will  be  found  that  the  back  of  the  bistoury  comes  very  dree 
the  finger  in  the  rectum  ;  and  if  another  finger  be  placed  in  the  wourni,  Uiey 
will  come  into  very  close  apposition  jiist  anterior  to  the  prostate.  In  the  old 
Marian  operation,  the  rectum  used  to  be  very  frequently  cut,  gas  and  f»oc» 
issuini,^  from  the  wound. 

5.  Opening  up  the  Pelvic  Fascia,  which  has  already  been  shown  to  W 
one  of  the  most  eeriouB  accidents  in  lateral  lithotomy,  on  account  of  the  infil* 
tration  of  urine  and  diffuse  inflammation  which  are  likely  to  follow,  cannot 
occur  in  the  median  operation  if  the  knife  be  not  used  after  the  urethra  » 
opened,  the  prostate  being  dilated  solely  with  the  finger,  Althout?li  the  io- 
called  "  dilatation"  of  the  prostate  with  the  fiuf^er  is  undonbte^Uy  in  rejility  1 
process  of  laceration^  this  does  not  extend  into  or  througjh  the  caj»sult%  and 
thus  the  lateral  true  ligament  of  the  bladder  cannot  be  wounded  aa  oecasi 
happens  in  incising  the  prostate  with  the  knife  in  the  lateral  operation, 

0.  DiiEcnltj  in  Extraction  of  the  Stone, — The  weak  point  in 
median  operation  consists  in  the  limited  space  allowed  for  the  introduction 
the  foree])8  and  the  extraction  of  a  large  stone,  TJie  incision  is  made,  and  all 
the  manipulation  is  practised,  towards  the  apex  of  the  narrow  triangle  funned 
by  the  rami  of  the  pubic  bonea  The  base  of  this  triangle  is  represented  by  a 
horizontal  line  cori-esponding  to  the  level  of  the  membranous  p<»rtinn  of  tin 
urethra,  and  consequently  does  not  occupy  the  widest  part  of  the  periDaium  i 
it  IB  formed  by  the  lower  portion  of  the  triangular  ligament,  the  space  behind 
it  being  filled  up  by  the  rectum  and  \u  muscles,  and  the  ischio- rectal  fat 
The  ligament  forms  a  barrier  stretching  across  the  perinceura,  which  cannot 
lie  depressed,  and  requires  to  be  di%-ided  laterally  into  the  ischio-rectal  fofla 
before  a  stone  of  any  considerable  size  can  be  removed.  It  was  in  cooae 
qiience  of  the  extensive  bruising  and  taceratiou  of  these  structurt-s,  and  the 
difficulty  experienced  in  bringing  the  stone  through  them,  that  the  old  Mj 
operation  fell  into  disuse. 

The  second  obstacle  to  the  extraction  of  the  stone  lies  in  the  prostate 
88  this  is  easily  f»vercome  by  dilatation,  it  cannot  be  considered  a  serians 

The  third  and  most  important  obstacle  is  situated  at  the  neck  of 
bladder,  and  is  dependent  upon  the  narrow  tense  riTig  lieyond  the  proitate 
which  remains  intact  in  spite  of  the  dilatation  and  laceration  ti)  which  tht 
prostate  has  been  subjected.  1  have  founds  by  experiments  ou  the  dead  bodj, 
that  thifi  inner  ring  of  the  neck  of  the  bladder  cannot  be  expanded  to  %mmL 
more  than  sufficient  for  the  extraction  of  a  calculus  of  one  incli  tn  diaoeUr 
without  laceration  or  incision  :  and  its  laceration  or  rupture  is  well  kiici«1ll<* 
be  one  of  the  most  dangerous  and  fatal  accidents  in  lithotomy.  A  calcidtti 
over  one  and  a  half  inches  in  diameter  caimot  be  extracted  by  the  OMdiaa 
operation  without  the  employment  of  great  violenoe.  But.  thonsh  tuiicti  fixtr 
is  usually  required  in  order  to  exti'act  a  calculus  of  *  '  lltrott|li 

this  tense  ring  at  the  neck  of  the  bladder,  it  is  an  -^  *t  aeriev 

consequences  seldom  follow  the  violence  so  useti,  and  that  a  drgn?*  uf  fofcc* 
which  would  be  fatal  in  lateral  lithotomy,  may  he  emptoye^l  without  datigir  ii 
the  extraction  of  a  calcnlus  by  the  median  opirration*  Tn  thSf  rsapool  Ult 
extraction  of  a  calculus  by  the  median  operation  re>i  ' '  '  moval  of  otte 
through  the  dilated  urethra  of  the  female  ;  the  ;.^  favoar  of  At 

median  over  the  lateral  procedui^,  and  the  cause  of  its  oompanitiv«  mSmj^ 
being  that  the  lateral  true  ligament  of  the  bladder  is  not  incised^  ttoroUMQlte 
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opened.  But,  it  may  be  said,  what  is  easier,  when  the  finger  is  in  the  bladder, 
than  to  push  a  probe-pointed  bistoury  along  it,  and  cut  downwards  and  out- 
wards through  these  structures  into  the  ischio-rectal  fossa,  if  the  stone  be  large, 
and  thus  get  plenty  of  space  ?  Nothing  could  be  easier  or  more  simple  ;  but 
what  would  be  the  consequence  ?  We  at  once  reduce  the  median  to  the  con- 
ditions of  the  lateral  operation.  A  free  incision  in  the  neck  of  the  bladder  and 
prostate  increases  the  tendency  to  haemorrhage,  opens  up  the  fascia,  and 
exposes  the  patient,  in  fact,  to  all  the  dangers  of  an  ill-contrived  lateral  opera- 
tion, destroying  at  once  and  altogether  the  principle  of  the  median  operation 
— viz.,  dilatation  and  not  incision  ;  and,  if  we  do  not  gain  space  by  incision, 
but  attempt  to  extract  a  moderately  large  stone  by  dilatation  of  the  parts,  we 
shall  certainly  not  succeed,  but  our  dilatation  will  end  in  a  laceration,  not  only 
of  the  substance  of  the  prostate,  which  is  safe,  but  of  the  neck  and  perhaps  of 
the  base  of  the  bladder,  which  will  be  fatal. 

Mortality. — It  is  not  easy  to  determine  the  death-rate  following  this 
operation,  as  the  results  are  generally  included  with  other  methods  of  peri- 
nseal  lithotomy.  Barling  has  collected  48  operations  performed  between  1888 
and  1892  ;  of  these  fi  died,  giving  a  mortality  of  12*6  per  cent. 

Other  Methods  of  Peeformino  Lithotomy. — Having  fully  described 
the  suprapubic,  lateral,  and  median  operations  of  lithotomy,  it  remains  only 
to  mention  very  briefly  certain  other  methods  which  have  been  adopted,  bat 
which  at  the  present  day  have  been  almost,  if  not  entirely,  discarded. 

BUataral  Lithotomy. — This  operation,  which  was  introduced  by  Dupuy  tren, 
consisted  in  making  a  curved  transverse  incision  with  its  concavity  backwards 
half  an  inch  in  front  of  the  anus.  The  dissection  was  carried  down  to  the 
central  point  of  the  perinsBum  and  the  membranous  urethra  opened  on  a  grooved 
median  staff.  Along  this  a  lithoiome  rach^  was  passed,  which  divided  both 
lateral  lobes  of  the  prostate  in  a  direction  downwards  and  outwards.  The 
stone  was  then  extracted  in  the  usual  way. 

Madio-Bilateral  Lithotomy  was  recommended  by  Civiale  for  the  ex- 
traction of  stones  too  large  for  the  ordinary  median  operation.  It  consisted 
of  a  combination  of  the  median  and  bilateral.  The  membranous  part  of  the 
urethra  was  opened  on  a  rectangular  staff  as  in  the  median  operation.  The 
lithotome  was  then  introduced  and  the  prostate  and  the  soft  structures 
lictween  it  and  the  surface  incised.  If  the  stone  was  not  very  large,  the  deep 
incision  was  confined  to  one  side  only,  and  used  with  a  probe-pointed  bistoury. 

Becto-TMdoal  Lithotomy  was  suggested  by  Sanson  in  1847  as  a  means 
of  removing  large  stones  and  avoiding  the  dangers  of  haemorrhage.  It  was 
thus  performed.  A  staff  grooved  on  its  convexity  was  passed  into  the  bladder, 
the  finger  was  then  passed  into  the  rectum,  and  the  part  of  the  staff  lying  in 
the  membranous  portion  of  the  urethra  felt  for ;  a  knife,  with  its  edge  directed 
forwards,  was  then  passed  along  the  finger  into  the  groove  of  the  staff  and 
withdrawn,  dividing  the  internal  and  external  sphincters  and  the  skin  at  the 
margin  of  the  anus ;  it  was  then  reintroduced  with  its  edge  directed  downwards, 
and  run  along  the  groove  of  the  staff,  dividing  the  prostate  and  notching  the 
neck  of  the  bladder,  and  the  stone  was  then  extracted  in  the  usual  way. 

Having  now  described  the  various  operations  of  lithotomy  it  will  be  con- 
venient to  reserve  the  consideration  of  the  relative  advantages  of  th^  priacv^ 
methods  until  aflU;r  the  operation  of  Lithotrity  has  been  described.    V^  ^^"^ 
following  Chapter. 

^  ^  ^ 
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URINARY  CALCULUS  {cmlmued). 


UTHOTRITY, 


The  operation  of  Utliotrity,  by  which  the  stone  is  crushed  in  the  bladder 
and  the  fragments  expelled  or  extracted  through  the  arethra,  is  of  modem 
inveotion  ;  for,  though  various  rude  attempts  may  at  diiferent  timeft  have 
been  made  with  this  view,  ft  was  oot  antil  about  the  year  1818  or  1 
the  subject  began  to  attract  serious  attention  ;  and  to  the  Frencli  81 
andoubtedlj  due  the  great  merit  of  haviog  introduced  this  operation,  A 
this  time  t'iviale,  followed  by  Amussat,  Leroy,  and  others^  began  constrnctiiig 
inetrumeots,  which,  though  very  imperfect,  yet  were  sufficient  to  break  dovii 
a  calculus  in  the  bladder.  This  was  publicly  done  by  Civiale  in  1822.  FVom 
this  period  lithotrity  made  rapid  progress  ;  and  the  succeflsive  improvetneou 
made  by  the  Surgeons  whose  names  have  just  been  mentioned,  together  with 
the  ingenious  mechanical  adaptations  introdnced  by  Charriere  and  Weio^ 
enabled  Surgeons  to  attack  the  stone  with  certainty  and  effect. 

The  importance  of  lithotrity  wan  urged  upon  the  profession  by  Civiale^ 
Amussat  and  Heurteloup  in  Prance  and  BrtKlie  and  Costello  in  this  ooQntiy. 
The  practice  thus  established  by  these  Surgeons  has  from  time  to  time  hvm 
improved  by  the  ingenuity  of  others,  amongst  whom  Fergnason,  Con)a<»i  muI 
Thompson  are  conspicaous.  Up  to  the  year  1878  the  operation  of  lithotritj 
was  practised  on  the  lines  originally  laid  down  by  Civiale  and  Brodie,  tJbe 
main  features  of  which  were  to  crush  the  stone  by  repeated  operatiociji»  eidi 
limited  tr>  a  few  minutes,  and  to  allow  the  fragments  to  be  passed  by  th©  natiifti 
efforts  of  the  patient.  In  1878,  however^  Bigelow  of  Boston  dcmoofltimiid 
that  it  was  possible  to  break  the  stone  up  at  one  prolonged  operation, 
completely  to  wash  ont  the  fragments  at  the  same  time  throQgh  a  laigt' 
catheter  or  evacuator.  To  this  method  of  operating  he  gave  the  mums 
**  Litholapaxy,*'  bnt  its  enormous  advantage  over  the  older  mothods 
quickly  recognized,  and  it  so  speedily  kiecame  universally  adopted,  thai  die 
distinctive  name  is  now  unnecessary,  and  when  we  speak  of  litbotriiy  wt 
mean  crushing  the  stone  and  removing  the  fragmenta  at  the  laine  time  bf 
Bigeluw's  method.     By  this  great  improvement  Bigelow  not  only  icdtMei 

be  Hutferings  of  the  patient  and   the  dangers  of  the  operatjotl^  but  made  k 

pplicable  to  much  larger  stones  than  con  Id  possibly  be  removed  hv  the^ 
method. 

Inatramente. — The  instruments  i-equired  for  lithotm; 

An  ordinary  sonnd  witli  a  short  beak  is  reqnirf?d  t*)  exiii 
of  the  bladder.     The  steel  sound  should  be  hollow,  sn  t' 
necessary*  Ix.^  injected  thnmi^h  it  after  or  during  sound  n  : 
gity  of  changing  the  instrument  (Fig.  872).     This  wiU  be  fonnd  of 
service  in  the  later  stages  of  the  operation  for  detecting  small  fi 
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A  brajis  syringe  should  be  at  hand  with  which  the  bladder  maj  be 
injected  if  necessary. 

An  Otis's  Urethromatar  is  often  osef al,  bj  which  the  size  of  the  passage 
can  be  measured  as  a  guide  to  the  evacuator  to  be  used. 

Some  large-sized  conical  steel  bongies,  from  12  to  18  of  the  English 
scale,  are  of  great  use  in  measuring  and  dilating  the  passage  before  inserting 
the  lithotrite  or  the  large  evacuator. 

The  instrument  for  breaking  the  stone  is  called  a  lithotrite.    This  has 


Fig.  b72.— Lithonieter  Sound  for  measuring  Stone.    It  is  hollow,  so  that  the  bladder  can  be  emptied 

and  ii^ected  through  iU 

undergone  various  modifications  and  improvements  at  the  hands  of  Mechani- 
cians and  Surgeons.  To  Weiss  in  this  country,  and  to  Charri^re  in  France, 
we  are  especially  indebted  for  hltving  brought  it  to  its  present  state  of 
perfection.  In  the  earlier  dajs  of  lithotrity  Weiss's  thumb-screw  lithotrite 
was  generally  used.      Fergusson  invented  a  rack-and-pinion  instrument, 


Fig.  878.— Civiale's  Lithotrite  for  Crushing  Fragments. 

which,  however,  found  little  favour  with  Surgeons.  Civiale*s  instruments, 
having  the  double  action  of  screw  and  hand  pressure,  were  those  to  which 
many  gave  the  preference  until  the  invention  of  the  cylindrical  handle  by 
Thompson. 

The  lithotrite  must  be  made  of  well-tempered  steel ;  and  should  be  tested 


Fig.  874.— PtodUan  of  Hand  In  using  Civiale's  LithotriC*. 


by  being  made  to  crush  a  piece  of  sandstone  grit,  of  about  the  size  of  a  walnut. 
It  should  Ix;  of  as  full  a  size  as  the  urethra  will  readily  admit ;  it  must  have 
the  male  blade  well  serrated,  and  the  female  or  under  blade  pierced  at  its  root 
by  an  oval  aperture,  through  which  the  detritus  of  the  crushed  stone  is  forced, 
and  thus  any  jamming  of  it  in  the  angle  between  the  blades  is  prevented,  ^^^c^k^ 
female  blade  should  l)c  considerably  wider  than  the  male  to  avoid  m^^p^g^^^^ 
the  mucous  membrane  of  the  bladder. 
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The  larger  lithotrites,  intended  to  break  stones  of  oonBiderablc  ai»e, 
made  witli  a  feoesim  in  the  female  blade  ;  those  intended  to  cntah  imiU 
fragments  with  a  broad  blade  without  a  fenestra. 

The  lithotrite  should  be  cut  out  of  a  bar  of  BoHd  steel,  and  not,  as  is  Uti 


Fig.  ST&.—ThojuiiflOtVa  liapfavod  Lithotrilo. 


ease  with  some  indtruments,  made  of  a  plate  of  this  metalt  tamed  up  at  the 
edges  ;  as  such  a  one  possesses  too  little  strength  to  be  used  with  safety  on 
large  and  bard  ealouli. 

Ci^iale's  lithotrite^  such  as  is  represented  in  Fig.  87S,  has  a  most  ingenious 


Figs.  B7fl,  BT7,  II7S»  87l>,— aigBloir*»  liHioWtf* 


double  action,  enabling  the  Surgeon  to  w^rk  it  either  i 
hand  or  by  11  screw.     In  this  instromentp  there  is  no  I  m  tl 

blade.    It  is  of  two  kinds.    In  one,  the  male  blade  is  much  nairower 
female ;   in  the  other,  it  is  nearly  as  broad.    The  tirst  kind  is 
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crashing  through  moderate-sized  stones  ;  the  second  kind,  with  the  broad 
male  blade,  is  used  in  completely  crushing  and  removing  the  detritus  of  small 
calculi,  and  the  large  fragments  into  which  a  stone  has  been  broken  by  the 
open-bladed  lithotrite. 

Thompson's  lithotrite  (Pig.  875)  somewhat  resembles  Civiale's  in  its  action, 
but  is  more  handy.  The  handle  of  the  female  blade  is  round,  which  gives 
the  operator  a  better  grasp  of  the  instrument,  and  the  sliding  movement  is 
converted  into  a  screw  action  by  drawing  up  the  button  on  the  handle  with 


Kic.  RKO.-CU.verx  Litliutrity  Iijj«'«tlon.Api>arataji.     1.  Elwtlc  8tyh't  for  Lithotritv  Catheter.     2,  8,  4,  5, 
Lithotrity  CnllieteM  with  hirKe  eyen  at  eiul  or  tii  ditTeretit  sides,  to  be  use*!  with  or  without  the  Injection 

AppATatUM. 


the  thumb  of  the  right  hand  without  relaxing  the  grasp  of  the  left  on  the 
handle. 

Bigelow  introduced  several  modifications  in  the  lithotrite.  For  large  stones 
he  had  constructed  instruments  larger,  heavier,  and  more  powerful  than 
any  previously  in  use.  The  handles  are  large  and  massive,  and  oval  in  form 
to  fit  the  hand  (Fiji's.  870,  H77).  The  blades  are  somewhat  longer,  and  the 
female  blade  has  a  long  blunted  point,  curved  towards  the  floor  of  the  urethra, 
so  as  to  protect  the  membranous  part,  against  the  roof  of  which  the  point  of 
the  instrument  is  directed  as  it  passes  through  (Figs.  878,  879).  The  slidvx^^ 
is  converted  into  the  screw  movement  by  twisting  the  cap  shown  in  the  &^^^^^^ 
with  the  right  hand.  These  very  massive  instruments  are  only  recp.vKd.^csv*"^^'^'*^ 
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and  hard  stones  which  it  would  formerly  have  been  cotiBiden*d  unwise  to 
crash.     For  smallei*  etcmes  Bigelow  uses  instnimenti*  of  the  ordinary  sixe. 

After  the  stone  has  been  crushed  the  evacuator  18  rerj aired  to  remove  the 
fragments.     This  consists  essentially  of  a  powerful  india-rubber  bottle  which 


FiS'  ^L— niKeloWB  mmiglit  CaUi^tfr.  V\%.  E«3,-Bi8e1ow's  Ctorrtd  QOltflttr 

can  be  connected  with  a  large  catheter.  The  bottle  is  emptied  into  Hbff 
liladder  by  squeezing,  end  when  the  pressure  of  the  hand  is  removed  it  sncb 
the  fluid  back  with  considerable  force,  bringing  out  at  the  tame  time  the 


Fig.  tS8.~BaBiieTal  of  Aft|auatit»  of  fttntis  by  filfa«w*v  orlflbal  X\  ftcittlAc 

btgflow'i  Cliitlieten« 

urushed  fm^ment«  of  the  stone.     In  all  forms  of  c^vnotiMCiir  a  gli 
attached  to  the  lowest  part  of  the  bottle,  into  v'  ^miiitagriTitalr- 

Clover's  simple  instruuient  ( Fi^^.  HHO)  may  be  nie  fMmil  of  tht 

evacuators  now  in  nse.     It  was  providc^d  with  a  number  of  catbetcit  Hfftm  9k 
the  end  or  having  lai^  eyes*     When  passing  the  opaiMiiiiM  Otfhclgr  a  gut 
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elastic  stylet  with  a  round  metal  point  was  introdaced.  The  instrument  wag 
intended  to  wash  ont  the  detritus  and  smaller  fragments  after  each  operation, 
hut  did  not  meet  with  the  favour  it  deserved,  partly  owing  to  its  incrtieiency 
from  the  weaknens  of  tlie  rubber  bottle  cMjmmonly  provided. 

In  Bi^elow's  inRtriiraent  the  catheters  are  much  larger  than  in  Clover*8, 
Xo.  21*  French  (18  English)  being  the  largest  size.     The  eye  is  very  large  and 


fig.  Mit^Tiilie  for  Olttng  ib«  Ifit'ifiiiitor. 


Fig,  «tt«*Bkty<yV*  SvfteiuiiDf. 


I 


i«  placed  in  the  front  of  the  instrument  close  to  the  end.  The  catheters  are 
of  different  forms,  the  most  convenient  being  one  with  a  nhort  curve  like  that 
of  a  sound.  A  perfectly  straight  inatrament  is  also  often  ver}-  useful,  and  \% 
preferred  by  Bigelow. 

The  actual  ^ize  and  sha|^  of  tbo  ovacaating  cathetet^  most  commonly  nscd 
are  shown  in  Fijfs*  khi  and  882. 

The  various  laodificationa  of  the  eYaouator  are  repreaented  in  the  ^tfaii^jt- 
paoying  figure*.     Fig.  HM  represettUi    Bigclow's  original  evacuator*    J*^"^^"^ 
be,  however,  abandoned  for  the  improved  form  repiTsented  in  Fvi^.*"*^^^^* 
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turning  the  stopcock  connected  with  the  catheter  and  fixing  the  india-rtsbber 
tube  shown  in  Fig,  884  to  the  cock  at  the  apex  of  the  bottle,  the  contenb 
may  be  expelled  and  fresh  water  drawn  in  without  disconnecting  the  hottXt 
Irom  the  catheter,  I  have  to  thank  Professor  Bigelow  fr»r  furnishing  me  wiUi 
the  accompanjing  woodcuts,  which  represent  the  latest  instruments  used  by 


Tig.  H-Sil— air  U.  TliomiiNori'ii  loifiroved  SvAeiiAUir.^ 


himself.    Hoditioations  of  Bigelow's  evaoaator  saggested  by  Thompson  mvl 

Otis  ai'e  shovvn  in  Fifrs.  ^?^*^  and  887* 
PreparatioM  of  the  Patient. — Before  proceeding  to  the  opemtion  of 

lithotrity,  it  is  necessary  that  the  patient's  constitution  should  he  cartfaUy 

attended  to  ;  the  lK)\vels  should  be  fredy 
opened,  and  the  condition  of  tlie  digi'stift 
organs  regulated,  and,  more  especially,  tU 
local  irritability  alK>at  the  urinary  orgaxis 
should  ki  subdued  by  ordinary  medictl 
treatment,  Tbis  is  even  of  greater  im- 
portance than  in  iithotomy,  as  the  pro* 
longed  mechanical  disturbance  to  which 
the  bladder  is  exposed  may  aggravate  any 
existing  cystitis.      The   urine  W 

carefully  examined,  and  the  l  of 

the  kidneys  ascertatued  m  far  as  [iuMuble. 
In  a  subsequent  part  t>f  tbis  Chapter,  whea 
we  come  to  the  cuuiparijwjn  of  litbotoiny 
and  lithotrity,  we  aJiall  examine  the  ooodi* 
tions  which  either  indicate  or  negati?e  tin 
performance  of  the  latu^r  ojjeratiuii.  At 
present,  we  will  suppose  a  ciur  itt  which 
i^.w7.-ouM*Bv.i.«Ktor.  the  8urgeon  may  haver  recourw?  to  htto- 

trityiwith  every  prospect  of  iBadU;  and 

permanently  ridding  the  patient  of  his  calcalos. 
Vmm  of  AiiJoathetica.-~In  former  times  many  Surgeons  ha'  •t- 

forraed  the  operation  without  an  anrostbetic,  l)elieving  tfiat  tlie  sk  i..^v,.-,.>  nf 

the  patient  wem  a  useful  guide  to  the  Surgeon,  belping  liim  to  awwd  nrpptatlf 

or  otherwise  injuring  the  bladder.     For  the  snoceaa  of  the  pnseiil  meClMidoC 
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operating  an  ansestbetic  is  essential,  both  to  enable  the  Sargeon  to  oontinne 
the  operation  till  the  stone  is  completely  crashed,  and  to  facilitate  the  sabse- 
quent  washing  oat  of  the  fragments. 

Operation.— The  operation  of  lithotrity  may  be  divided  into  foar  stages  : 
1.  The  introdaction  of  the  lithotrite ;  2.  The  search  for  and  seizure  of  the 
stone ;  3.  The  crashing  of  the  stone ;  and  4.  The  evacaation  of  the 
fragments. 

As  a  preliminary  step  before  the  operation,  Bigelow  recommends  that 
the  arethra  be  measared  with  Otis's  nrethrometer,  in  order  to  ascertain  the 
size  of  the  evacaator  that  shoold  be  nsed.  Thompson  recommends  the  passage 
of  a  large  conical  steel  bongie,  which  answers  the  same  parpose,  and  at  the 
same  time  slightly  dilates  the  canal.  The  boagies  passed  shoold  be  from  Noe. 
14  to  18  of  the  English  scale  at  the  thickest  part.  With  a  arethra  admitting 
No.  16  no  difficulty  need  be  anticipated  in  the  operation,  even  if  the  stone  is 
large.  If  the  orifice  is  too  narrow  to  admit  this,  it  should  at  once  be  divided 
with  a  probe- pointed  bistoury. 

1.  Zntrodnction  of  the  Lithotrite. — If  the  size  of  the  stone  is  known. 


Fig.  888.— Introduction  of  the  Uthotrite. 

the  lithotrite  must  be  adapted  to  it.  If  it  be  large  and  probably  hard,  a  fall- 
sized,  fenestrated  lithotrite  should  first  be  passed,  with  which  the  calculas^may 
Ije  broken  into  several  small  fragments.  After  this  it  may  be  withdrawn,  and 
a  smaller  non-fenestrated  instrument  used  to  complete  the  crushing. 

The  operation  may  most  conveniently  be  performed  with  the  patient  lying 
on  his  back  upon  a  flat  table  close  to  its  right  edge.    The  pelvis  must  be 
raised  by  a  hard  pillow,  so  as  to  allow  the  stone  to  roll  up  on  the  posterior 
surface  of  the  bladder.    The  Sargeon,  standing  on  the  right  side  q»^  ^^Sc^r. 
patient,  carefully  introduces  the  hollow  sound,  or  catheter,  and  dra:^^ '^ '^'^  ^ 
urine;  he  then  slowly  and  very  cautiously  injects  the  bkuideTi^b'^  -csiR^s^ 
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fche  brMs  syringe,  with  fmm  four  to  six  ounces  of  some  antiseptic 
eoch  ag  boric  acid  lotion.  The  uso  of  rlrawini?  off  the  urine  is  to  make  \ 
of  the  bladder  hrilding  the  proper  quantity  of  fluid  when  it  is  afterwards 
injected  ;  and  the  object  in  injecting  it>  18  to  distend  it  to  such  an  extent  M 
to  prevent  the  mucous  membrane  from  bein.£^  seized  in  the  grasp  of  the 
lithotrite,  or  injured  by  the  ^splintering  of  the  stone.  The  instrument  is  then 
withdrawn,  after  the  situation  of  the  stone  has  been  deteuted  by  it,  and  the 
lithotrite  is  introduced.  Should  the  patieot  be  able  to  hold  enough  urine, 
viz.,  from  three  to  four  onnces,  to  protect  his  bladder  from  the  action  of  the 
lithotrite  or  the  frag:ment8,  the  injection  may  be  dispensed  with,  and  the 
lithotrite  may  be  need  at  once.  Ah  this  is  straight,  with  a  sharp  elb<:>w  near 
the  beak,  some  little  skill  is  required  in  passing  it.  In  doing  this  the  Surgeon 
muftt  keep  hie  eye  upon  the  short  curved  beak  of  the  inetmment,  the  directioti 
and  position  of  which  must  constantly  be  jndged  of ;  and  especial  cara  inusi 
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be  taken,  in  carrying  it  under  the  pubes,  not  to  injure  the  uretiira  i*v  pushinl 
the  l)eak  of  the  lithotrite  forwards  too  suddenly,  instead  of  winding  it,  hj^  if 
were,  under  the  arch  of  that  bone.  The  instrument  should  first  be  i^t^-lu^^  J 
nearly  parallel  to  the  abdomen^  the  penis  being  held  between  the  forti  and 
middle  fingers,  and  drawn  over  it.  Ab  the  lithotrite  pa^jses  down,  It  mn^t  be 
gradually  raised  to  the  perpendicular  position  ;  and  as  ita  curve  jiaaaQs  mider 
the  pufKiR,  the  liandle  should  be  depressed  between  the  thiglw  (Fig.  888).  Tbt 
direction  of  the  curve  must  be  b<:trne  in  miud«  and  the  position  of  ttid  handb 
varied  in  accordance  with  the  coursie  which  this  takes.  No  force  mnat  tm  la; 
account  be  used.  The  weight  of  the  handle  is  quite  sufficient  to  nu^e  ihit 
instrument  enter  the  bladder.  The  lithotrite  shtmld  be  well  grained  with 
earbolized  oil,  so  that  the  blades  and  screw  may  work  8m<H*thly. 

2.  SeizTLre  of  the  Stone* — The  next  point  is  to  s^^ize  r  ^A  wSI 

generally  he  found  in  the  situation  where  ite  presenoe  was  ■  ug  tht 

sounding  of  the  bladder.    If  large,  the  stone  will  proUbly  lie  low»  wmi  Uit 
of  the  bladder  ;  if  smaU,  it  is  most  frequently  met  with  at  tiie  inferior 
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fandns.  In  seizing  the  calcalos  a  good  deal  of  tact  may  be  required.  The 
plan  recommended  by  Brodie  should  first  be  adopted.  The  closed  lithotrite  is 
pressed  gently  against  the  inferior  Aindos  of  the  bladder,  so  as  to  make  a 
conical  depression  in  this  situation.  The  male  blade  is  then  gently  withdrawn 
till  some  slight  sense  of  resistance  is  felt,  indicating  that  it  is  tonching  the 
other  side  of  the  bladder.  A  gentle  shake  may  then  be  given  to  the  handle, 
and  the  blades  closed,  when,  in  a  large  proportion  of  cases,  the  stone  will  be 
found  to  be  between  them  (Fig.  889).  During  the  whole  of  this  pi'oceeding  the 
left  hand,  holding  the  instrument,  must  be  kept  perfectly  steady,  and  no  force 
of  any  kind  should  be  used.  If  the  stone  is  not  at  once  grasped  in  this  way, 
the  manoeuvre  must  be  repeated,  turning  the  blades  slightly  first  to  one  side 
and  then  to  the  other.  If  this  does  not  succeed,  the  plan  i*ecommended  by 
Civiale  may  be  tried  :  The  closed  lithotrite  is  used  as  a  sound,  and  the  situa- 
tion of  the  stone  determined.  The  beak  of  the  instrument  is  then  very  gently 
turned  towards  the  opposite  side  of  the  bladder,  and  the  blades  opened. 
The  open  instrument  is  then  turned  back  again  to  the  side  on  which  the 


Fig.  8lH).-Civiale'ii  Methiid  of  Seizing  the  Stone  behind  the  ProsUte. 


stone  lies,  and  the  blades  closed.  If  the  stone  is  not  seized  by  either  of  these 
plans,  it  is  possible  that  it  is  lying  in  a  pouch  behind  the  prostate.  To  reach 
it  in  this  situation  the  handle  of  the  lithotrite  must  be  depressed  between  the 
patient's  thighs,  and  the  instrument  turned  round,  so  that  the  beak  is  directed 
towards  the  flcx)r  of  the  bladder  (Fig.  890).  It  may  then  be  carefully  opened 
and  closed  again.  This  manoeuvre  is  very  frequently  necessary  in  patients 
above  60,  in  order  to  crush  the  last  fragments  towards  the  end  of  the  operation. 
If  the  stone  be  round  and  smooth  it  may  be  grasped  only  after  many  failures  ; 
the  calculus  slipping  away  between  the  blades  of  the  instrument,  and  being 
merely  scraped  by  them. 

The  essential  conditions  during  this  stage  of  the  operation  are  that  the 
utmost  gentleneas  be  used  in  all  movements  of  the  lithotrite,  that  the  female 
blade  be  kept  as  steady  as  possible  with  the  left  hand,  while  the  instrument  is 
opened  and  shut  by  moving  the  male  blade  only,  which,  from  its  lightness,  can 
be  manipulated  with  grout  delicacy,  and  lastly,  that  the  operator  should  pvi^^Q^^ 
to  himself  with  each  movement  of  the  instrument  the  exact  position  in.  ^W^^^^ 
the  blades  are  placed. 
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3*  Crushing  the  Stone. — When  the  stone  has  been  seteed,  it  is  held  bjr 

pressing  the  blades  together  with  moderate  firmneBs,  while  the  imtrameiit  is 
turned  from  whatever  position  it  may  Ije  in  till  the  beak  lools  forwards,  and 
the  calculus  is  placed  about  the  middle  of  the  bhwlder.  It  is  highly  impro- 
bable,  with  the  instruments  at  present  in  use,  that  a  portion  of  the  mucoQi? 
membrane  of  the  bladder  has  been  seized  with  the  stone  ;  but  should  such  an 
accident  have  happened,  it  will  be  detected  bv  the  sense  of  resistance  while 
attempting  to  briog  the  stone  to  the  middle  of  the  bladder  (Fig.  891).  If 
this  were  felt  it  would  be  necessary  to  release  the  stone  a^ain.  If,  however, 
the  instrument  moves  freely  in  the  bbidder,  as  soon  as  it  is  in  the  proper  posi- 
tion the  blades  must  be  pressed  hmily  together,  while  the  sliding  movement  is 
converted  into  the  screw  movemeut  by  drawing  up  the  button  in  Thompscm's 
lithotrite  or  by  turning  the  cap  in  Bigelow's.  In  bj>th  these  instruments  this 
can  be  done  with  the  right  hand,  while  the  left  keeps  the  instrument  perfectly 
steady.  If  the  stone  be  small  and  not  too  hai-d,  the  mere  pressure  of  the  hand, 
without  osing  the  screw,  may  suffice  to  crush  it.  When  the  screw  is  used  it 
should  Ije  gradually  worked  by  a  series  of  short  and  sharp  turns,  so  as  to  coo* 
stitute  almost  percussive  movements*  In  this  way  the  calculus  is  geuerally 
made  to  crumble  down,  rather  than  to  fly  asunder  ;  and»  as  it  yields^  the  screw 


Fig.  8tfL— Pimftton  of  Lithotrite  )n  Diuhlnif  Die  SUjoa, 


must  be  worked  tightly  home.  The  blades  of  the  instrument  may  then  be 
opened  again,  and  a  fragment  of  the  broken  calculus  seized  and  crnshetl  in  \ht 
same  way  ae  before  ;  and  thus  the  complete  disintegration  of  the  stone  »* 
gradually  effect-ed. 

If  a  large  fenestrat/cd  lithotrite  has  been  used,  it  must  be  withdniwii  as  aoon 
as  the  stone  has  l>een  broken  into  fragments  of  moderate  siac,  and  the  smaller 
non-fenestrated  instrument  pansed  {jo  complete  the  enishing.  This  '  '  luH 
be  removed  from  the  bladder*  if  possible,  till  from  the  im| possibility  -  (g 

any  definite  fragments  it  may  be  hoped  that  the  whole  calculus  is  thoroagliiy 
crushed.  Repeated  withdrawal  and  reintroduction  of  the  lithotrite  waitoi 
time  and  increases  the  risk  of  bruising  the  uix*thra  and  prostate.  Before  with* 
drawing  the  lithotrite,  the  Surgeon  must  be  careful  to  see,  by  the  scale  on  ibt 
handle,  that  the  male  blade  is  well  home.  If  this  be  not  the  oase^  and  tllr 
instrument  be  enlarged  by  any  fragments  Mr  detritus  entanglcxl  between  the 
blades,  laceration  of  the  neck  of  the  bladder  or  nrethm  might  <ifX!iir  ta 
attempting  to  withdraw  it.  If  the  blades  do  not  close  perfectly,  thi?  scr^w 
must  be  forcibly  tunied,  antl  if  that  faib  the  female  blade  moat  bf  held  ttfj 
firmly  with  the  left  hand,  while  tlie  male  blade  is  unhicked,  and  nipped  ahirply 
nT>on  it  two  or  throe  times  :  this  will  usually  disk)dge  any  frmgtsients  between 
the  blades. 
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4.  The  last  stage  of  the  operation  consists  in  Bemoving  the  Fragments 
by  means  of  the  Eiracnator.  For  this  purpose  an  evacuating  catheter 
(Figs.  881,882,  p.  1080)  is  passed  into  the  bladder.  This  should  be  the  largest 
the  urethra  will  safely  admit.  This  has  already  been  determined  by  measure- 
ment with  the  urethrometer  or  conical  sound.  Bigelow  generally  uses  No.  29 
French  (18  English),  but  Thompson  states  that  he  seldom  finds  it  necessary 
to  exceed  Xo.  15  or  16  of  the  English  scale.  Bigelow  prefers  the  straight 
instrument  (Fig.  881),  but  the  curved  catheters  usually  pass  more  easily. 
Firm  pressure  is  commonly  required  to  pass  the  catheter,  but  no  undue 
force  must  l)e  used.  It  is  better  to  use  a  smaller  size  than  to  run  the  risk 
of  injuring  the  urethra  by  attempting  to  force  in  a  larger  instrument  than  it 
can  siifely  take.  The  catheter  having  been  passed,  the  bladder  is  completely 
emptied  ;  the  fluid  that  escapes  being  caught  in  a  vessel  and  strained  through 
muslin  to  collect  any  fragments  of  the  stone  that  it  may  contain.  It  is 
essential  that  the  india-rubber  bulb  should  be  of  suflicient  strength  ;  otherwise 
the  regurgitant  stream  will  not  be  suflBciently  forcible  to  withdraw  any  but  the 
smallest  fragments  from  the  bladder.  The  fluid  in  the  bottle  should  always 
contain  some  antiseptic :  boric  acid  is  perhaps  the  best.  The  evacnator, 
previously  fllled,  having  been  attached  to  the  catheter,  by  alternately 
compressing  and  relaxing  the  rubber  bulb  of  the  instrument  the  bladder 
is  fllled  and  emptied.  At  each  injection  the  fragments  are  thrown  up. 
At  each  relaxation  of  the  bulb,  some  are  sucked  out  in  the  rush  of  water. 
These  drop  into  the  glass  receiver,  where  they  can  be  seen  by  the  Surgeon, 
who  thus  judges  of  the  progress  he  is  making.  This  process  is  continued 
until  all  fragments  are  evacuated.  Should  some  have  been  left  behind, 
too  large  to  pass  through  the  evacuating  catheter,  the  lithotrite  ranst 
again  be  introduced,  and  these  broken  up  sufficiently  for  evacuation,  which 
must  then  be  resumed  and  continued  until  the  bladder  is  emptied  of  all 
calculus.  The  Surgeon  knows  when  fragments  are  left  behind  too  lai'ge  to 
pass,  by  their  falling  against  the  eye  of  the  catheter,  blocking  it,  and  thus 
preventing  the  return  of  water  into  the  bulb  of  the  evacuator,  as  shown  by  its 
failing  to  expand.  This  may  arise  also  from  the  eye  of  the  instrument  having 
come  in  contact  with  the  wall  of  the  bladder,  or  from  the  catheter  having 
been  accidentally  withdrawn  till  its  end  lies  in  the  prostatic  urethra.  Before 
concluding  that  the  obstruction  is  due  to  a  fragment,  these  two  conditions 
roust  be  excluded,  by  pushing  the  catheter  a  little  further  in  and  rotating  it. 
A  more  certain  sign  of  a  fragment  is  a  loud  and  distinct  click  every  time  the 
bulb  is  allowed  to  expand. 

The  removal  of  every  fragment  is  the  essence  of  Bigelow's  operation.  No 
stone  must  be  left  behind.  The  operation  should  be  concluded  at  one  sitting, 
however  prolonged. 

The  Time  Occupied  by  the  Operation  varies  with  the  size  of  the  stone 
and  the  ease  with  which  the  fragments  are  caught.  Before  Bigelow  demon- 
strated the  safety  of  prolonged  operations  under  ansBsthetics,  the  strictest  rules 
were  laid  down  as  to  the  duration  of  the  sitting.  The  first  was  not  to  exceed 
four  miuutcs.  and  it  was  considered  sufficient  to  break  up  the  stone,  leaving 
the  fragmenlH  to  be  dealt  with  subsequently.  The  subsequent  sittings  were 
also  limited  to  a  few  minutes.  The  sittings  were  repeated  every  three  o^  <«^ss. 
days  till  the  whole  stone  was  broken  up,  a  longer  or  shorter  interv«i\  \3fc\»% 
allowed  according  to  the  amount  of  irritation  caused  by  the  operation*      ^N»^'*** 
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only  in  the  case  of  a  very  small  stone  that  the  operation  was  finished  at  one 
sitting.  At  the  present  time  the  crashing  is  completed  in  all  bat  verjr 
exceptional  eases  at  one  sitting,  and  tlie  resalts  of  the  practice  haTe  shown 
that  the  irritation  caused  by  a  prolon*,fed  operation  carefully  performed  is 
infinitely  less  than  that  set  up  by  a  mass  of  sharp  fraginents  such  ns  are  left 
after  partial  crushing  of  a  stone*  If  the  atone  is  of  any  size  an  hour  or  au 
honr  wnd  a  half  may  be  occupied  in  completely  crushing  it.  The  longest 
time  that  Thompson  has  occupied  in  an  operation  at  a  single  sitting  has  been 
70  minutes.  This  was  in  the  case  of  an  unnsually  hard  uric  acid  calcultis 
weighing  2|  ounces*  In  a  case  recorded  by  Surgeon-Major  Keegan,  of  Indore* 
the  stone  weighed  :3^  ounces,  and  was  at  first  too  large  to  be  grasped  by  the 
lithotrite»  but  by  gradually  nibblfng  at  it  he  reduced  it  till  it  eonld  be  faifJy 
seized  and  crushed.  The  operation  lasted  four  hours,  but  the  patient  went 
home  well  on  the  fourth  day.  In  the  performance  of  prolonged  operations  at 
a  single  sitting  Thompson  enjoins  the  very  important  caution  that  tJie 
patient's  luwer  extremities  should  be  encased  in  long  woollen  stockings,  and 
that  especial  care  be  taken  to  prevent  his  getting  chilled  by  exposure. 

Aiter-Treatment  of  Uthotrity. — After  the  operation  a  lialfrgr^io 
morphia  8uppositor\^  should  be  administered  and  the  patient  put  to  bed  with  « 
hot  fomentation  over  the  lower  part  of  the  abdomen.  If  the  operation  hu 
for  any  reason  been  incomplete  he  should  pass  water  lying  on  his  back  lett 
any  fragments  should  be  washed  on  and  lodge  in  the  urethra.  Wiien  iKe 
operation  is  complete  this  precaution  is  not  necessary.  In  very  rare  catrs 
some  retention  of  urine  may  follow  owing  to  slight  swelling  of  the  neck  of  the 
bladder^  necessitating  the  passage  of  a  soft  catheter.  The  diet  ahonld  k* 
chiefly  milk  and  barley-water  for  a  few  days,  and  if  any  stimulant  is  recinirt^d 
Hollands  and  barley-water  is  the  best.     The  slight  cystitis  that  n^\  wit 

the  operation  requires  no  special  treatment  If  there  is  much  irr  ,  ..„y  of 
the  bladder,  hyoscyamus  is  often  of  use.  If  the  cystitis  is  more  severe  it  mtui 
treated  as  described  in  the  Chapter  on  Diseases  of  the  Bladder. 

Complications  in  Utkotrity.  Size  of  the  Stone* — Before  the  inTen* 
tion  of  rapid  lithotrity  with  evacuation  no  stone  over  one  inch  and  ji  half  vas 
considered  suited  to  lithotrity.  At  the  present  time  any  stone  that  can  be 
grasped  in  the  blades  of  the  lithotrite,  and  is  not  too  hard  to  be  broken,  may 
be  removed  by  this  method.  It  must  be  remembered*  however,  that  a  Itf^ 
stone  necessarily  means  a  long  ojieration,  and  in  very  old  or  weak  piili^u, 
and  especially  in  those  suffering  from    chronic  bronchitis  and  r*, 

two  hours  under  an  anaesthetic  is  accompanied  by  considerable  t  ^  In 
such  cases,  possibly,  a  l)etter  chance  of  life  would  l>e  given  by  suprapubit 
lithotomy. 

Cystitis  before  the  Operation  need  not  prevent  its  performatice  If  tb« 
stone  is  small.  The  removal  of  the  source  of  irritation,  and  the  Trsahittg 
out  of  the  foal  mucus  with  the  evacuator,  will  often  bring  immediate  fdfa£ 
If  the  stone  be  large,  and  the  cystitis  acute,  lithotomy  would  probslily 
give  the  best  chance  if  the  condition  of  the  patitmt  renders  suBie  inter- 
ference urgently  neces8an>% 

Chrome  Enlargement  of  the  Prostate  was  formerly  aae  of  ibr 
most  serious  (HunpUcations  of  the  operation  uf  lithotrity,  not  so  much  frooi 
the  ditficutty  it  caused  in  the  introdnction  of  instrQiii^ts  ss  trcm  Ibr 
obstacle  it  oflered  to  the   expulsion   of   the   fragments.    With   Ifae  jmHSl 
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evacuatore,  however,  moderate  enlargement  of  the  prostate  can  scarcely  be 
tenned  an  inconvenience.  When  the  prostate  is  enlarged,  the  stone,  if 
small,  or  the  fragments  after  the  first  crushing,  fall  into  a  pouch  behind 
the  neck  of  the  bladder,  and  it  is  then  impossible  to  seize  them  except  bj 
reversing  the  blades  in  the  manner  already  described  (p.  1085).  When  the 
stone  is  seized  the  blades  must  be  carefully  turned  into  the  ordinary  position 
before  it  is  crushed.  In  such  cases  Buckston  Browne  has  found  the  intro- 
duction of  the  rectal  bag  (p.  1044)  useful  as  a  means  of  preventing  the 
fragments  falling  into  the  pocket  behind  the  prostate. 

In  cases  of  extreme  enlargement  lithotrity  may  be  impossible,  as  the 
lithotrite  may  not  be  able  to  enter  the  bladder,  or  if  it  can  be  introduced  its 
blades  may  be  too  short  to  reach  the  stone  in  the  pouch  behind  the  middle 
lobe.     In  such  cases  suprapubic  lithotomy  is  the  preferable  operation. 

Strictnra  of  the  Urethra,  if  it  can  be  dilated  to  a  size  sufficient  to 
admit  the  necessary  instruments,  is  not  a  serious  complication  in  lithotomy  at 
a  single  sitting.  In  former  times  it  was  considered  an  almost  insuperable 
obstacle  to  the  operation  from  the  obstruction  it  offered  to  the  expulsion  of  the 
fragments. 

Sacculation  of  the  Bladder  is  a  most  serious  complication,  the  existence 
of  which  we  have  unfortunately  no  means  of  determining  before  the  operation. 
The  fragments  are  very  apt  to  fall  into  the  sacculi,  from  which  they  are  with 
difficulty  dislodged  by  the  evacuator.  If  they  are  left  they  may  cause 
recurrence  of  the  stone  in  the  bladder,  or  give  rise  to  encysted  sacculi.  If 
septic  cystitis  follows,  it  is  possible  that  a  fragment  lodged  in  a  sacculus 
might  lead  to  ulceration  and  perforation. 

Accidents  dnring  Lithotrity  can  hardly  arise  except  from  carelessness 
or  the  use  of  improper  force.  The  large  instruments  can  scarcely  make  false 
passages,  unless  used  with  great  violence  ;  yet  I  have  known  of  a  case  in 
which  the  beak  of  the  instrument  was  driven  through  the  urethra  into  the 
space  between  the  bladder  and  the  pubes  by  too  early  and  forcible  depression 
of  the  handle.  Nipping  the  coats  of  the  bladder  is  almost  impossible  with  the 
instruments  now  in  use.  Bending  or  breaking  of  the  lithotrite  can  scarcely 
occur  if  the  instrument  has' been  properly  tested  before  being  used.  Jamming 
of  the  instrument  by  a  hard  fragment  becoming  wedged  in  the  angle  between 
the  male  and  female  blades  where  they  join  the  shaft  is  practically  impossible 
with  the  modern  instruments.  If  it  should  happen,  the  bladder  may  be 
opened  in  the  perinseum  using  the  lithotrite  as  a  staff,  and  the  blades  brought 
out  and  freed,  or  they  may  be  exposed  by  suprapubic  cystotomy,  and  cleared 
or  cut  off  with  a  file  according  to  circumstances. 

Accidents  after  the  Operation. — Kamorrhage  is  a  rare  occurrence. 
Should  the  bladder  become  filled  with  clots  they  may  easily  be  removed 
by  reintroducing  the  evacuating  catheter  and  sucking  them  out  with  the 
evacuator,  or  by  the  introduction  of  a  large  sized  gum-elastic  catheter,  to 
which  an  aspirator  may  be  aj)plied. 

Impaction  of  Angular  Fragments  of  Stone  in  the  Urethra. — This 
most  dangerous  and  painful  accident  was  not  uncommon  in  the  old  system  of 
lithotrity.  In  modern  lithotrity  it  can  happen  only  if  a  large  fragment  has 
been  accidentally  left  behind  or  if  from  any  cause  the  operation  has  tQ  Vsfe 
left  incomplete.  IT  there  is  any  reason  to  believe  that  fragments  are  \^^^»  >^ 
the  bladder  the  patient  must  be  kept  in  a  recumbent  position,  as  iDC^V^*^^*^^ 

VOL.  II.  -^     ^ 


loyo 


UHINABY    CALCULUS    AND    LJTHOTRITY. 


most  commonly  arises  from  movinjr  about  too  mucli  or  stminiii^   to 
wjiter  in   an   upri^^ht  position.    The   lod foment    of    a   frag:meiit    not    on[; 
occasions  great  local  irritation,  ending  perhaps  in  cjstitis  or  abscess,  ba 
may  give   rise  to   severe  rigors  and   nervous  prostration.      The  fragments] 
are   especially   apt   to   lodge  in  the  prostatic  urethra,  or  about   the   bulb. 
AVhen   the  pieties  are   impacted  low  down   in  the  urethra,  it   is  tttieojuwijf 


Pig-  8P2.-^UrrthraJ  Lithotrite. 


necessary  tc>  remove  them  from  the  ciinal  as  speedily  aa  p08!»ible^  1^  tb«t| 
conBtituttonal  diatnrbance  occasioned  by  them  prove  fatal   to   the  patieoU 
This  may  be  done  in  various  ways.     Mt*8t  fi*eiiuently,  tliey  may  In?  puslifd 
back  into  the  bladder,  by  passing  a  hirge  catheter  carefully  down  to  tbniu 
The^most  convenient  instrument  for  this  purixise  is  one  that  is  open-ended,  »>  I 


Fig.  898.— Ur«tJina  Piorc«iP, 


that  the  fragment  may  be  received  in  the  aperture  at  the  end  of  the  instru- 
ment, and  so  pushed  on  before  it.  Through  such  a  catheter  as  this  a  atream 
of  water  may  be  injected,  and  the  fragment  thus  forced  back.  Should  tfjen* 
mancenvres  fail,  it  has  been  proposed  to  crush  the  fragments  iii  tht*  ureihn 
with  a  small  lithotrite  (Fig.  %\^2)  ;  but  this  plan  ie  somewhat  baxardoua,  m  ill 
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Forceptopoi. 

is  wry  difficult  to  avoid  pinching  up  the  mucous  membrime  of  tlie  ciuii]  indi  j 
the  bits  of  stone.  The  safest  practice  seems  to  be,  either  to  nxtrid 
throngh  tlic  urethral  orifice,  or  to  cut  them  out  through  the 
Extraction  through  the  urethnd  orifice  may  be  effected  with  fort«|if  (Pigt 
sr».1,  81)4),  or  with  Civiale's  instrument  (Fig.  318,  VoL  1.).  8hoiiU  thm 
means  fail,  or  siiotild  the  fragment  be  very  deeply  seated^  as  in  tb«  fl>eifibr«MiB 
portion  of  the  urethra,  and  the  local  and  oonstitutioDal  irritation  {milooed  \fj 
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it  be  so  greftt  as  to  threaten  abscess  or  a  fatal  termination,  the  Ijetter  plan 

would  bo  to  remove  it  tlirongh  &  median  incision  in  the  perinieum.     If  anch 

an  operation  ^  this  be  required,  the  Surgeon  miifht  feel  disposed  to  extend  Uie 

ncision  a  little,  and  empty  the  bladder  of  any  reraainiiig  detritus  by  meaiiB  of 

foop. 

CTystitiji, — The  occurrence  of  cystitis  was  formerly  attributed  solely  to  the 
mechanical  irritation  to  which  the  bladder  is  subjected  during  the  operatioiL 
The  snc^e^  which  has  attended  lithotrity  at  a  single  sitting  hiu'^  however 
deraonstmted  beyond  a  doubt  tliat  the  bladder  is  much  more  tolerant  of 
mechanical  irritation  tlian  was  at  one  time  believed.  The  effect  produced 
directly  by  the  operation  is,  in  most  cases,  limited  to  slitrhfc  ciitarrhjil  in- 
flammation, with  an  abundant  secretion  of  mucus  and  some  irritability  of 
the  bladder.  In  the  operation  by  numerous  sittings  this  wa«  frequently 
aggravate*!  by  the  presence  of  lar*?e  and  angular  fragments.  The  thick 
murUK  secreted  nnder  these  circumstances  is  never  perfectly  expelled,  but  a 
certaiij  amount  remains  adherinjc  to  the  mucous  membrane  of  the  bladder 
after  mieturition.  This  speedily  undergoes  decomposition,  and  the  most 
potent  cause  of  cystitis  is  the  contact  of  this  foul  mlsture  of  mucus  and 
nrine  within  the  interior  of  the  bladder.  When  decompositton  sets  in,  the 
alkaline  products  of  the  decompiling  urine  render  the  mncus  thick  and 
ropy,  and  this  still  further  adds  to  tlie  difficulty  of  its  complete  expulsion. 
Under  the«u  circumstances  the  patient  beconies  poisoned  by  the  absorption 
of  the  putrid  contents  of  the  inOamed  bladder,  the  temperature  rises,  the 
tongue  becomes  brown,  and  if  not  relieved  the  condition  will  very  likely 
germinate  in  death,  the  immediat^^  cause  of  the  fatal  result  being,  in  most 
#fties,  extensicjo  iff  the  decomposititjn  to  the  pelvis  of  the  kidney  and  suppura- 
tive nephritis.  Such  a  condition  necessarily  offers  an  insu}jerable  oljstacle 
to  any  further  crushing  operation,  supposing  any  stone  to  be  still  present, 
and  the  only  course  that  gives  a  chance  of  life  is  to  perfoim  median 
cyst^itomy,  by  which  not  only  are  the  fragments  i-emoved  but  the  bladder 
is  dliciently  drained  of  its  det'omposinj^  ctHiteuts.  The  pitvention  of  this 
jUpnipliaition  is  bent  accompli.shed  by  the  use  <*f  antiquities.  The  instruments 
Aonld  be  oiled  with  carboli^cd  oil  aud  waslicd  in  earbohc  lotion  befon:  being 
osed*  and  the  water  ased  to  wash  out  the  bladder  should  contain  some  anti* 
pptic.  Decomposition  may,  however,  reach  the  i)laddcr  along  the  partially 
#^naiit  layer  of  mucus  which  forms  in  the  urethni  as  the  result  of  catarrhal 
inl'  n  of  the  mucous  membrane.     It  is  not  suflicient  therefore  merely 

tc»  L  the  instruments  and  to  use  antiseptic  solutions  in  the  evacua- 

tor ;  the  end  of  the  penis  should  be  constantly  covered  with  a  strip  of  lint 
soaked  in  glycerine  and  carbolic  acid.  In  spite  of  all  precautions,  however, 
diBComposition  sometimes  takes  place,  and  then  the  blmlder  must  be  washed  out 
twice  a  day  with  an  antiseptic  solution*  The  mechanical  irritation  caused  hj 
so  doing  is  of  little  importance  when  compared  with  the  dangers  of  a  septic 
accumulation  in  the  bladder. 

Atony  of  the  Bladder  is  one  of  the  must  dangerous  conditions  that  can 
occur  in  lithotrity.     This  hap(>ens  usually  in  old  people,  in  whom  the  unnary 
organs  may  appear  to  be  in  a  lieculiarly  fjivourable  condition  b<*fore  tlie  opera- 
tion, the  patient  being  able  to  hold  his  urine  for  six  or  eight  hours,  au^Vs^ 
bear  the  injection  of  ten  or  twelve  ounces  of  fluid.    The  danger  of  th^    ^^'^^  x 
dition  is,  that  the  bladder  does  not  possess  sufficient  contractile  goiK«x  *^^*-  «i'^*-'SP' 
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its  contents.  These  consequently  acounjiikte  in  the  iower  fundos,  and  iiTitAte 
the  niucous  membrane  ;  and  thus  the  foundation  may  he  hiitl  for  fatjil  fjeptic 
cystitis.  The  atony  of  tiie  bladder  appears  to  arise  partly  from  that  natural 
want  of  expulsive  power  which  is  not  un frequent  in  old  people*  and  partly 
from  paralysis  of  the  orpm,  induced  by  the  eon  tact  of  the  tn^truinentii, 
especially  after  a  prolonged  oj^emtion.  The  bladder  must  be  n^gubrly 
emptied  with  a  catheter,  and  antiseptic  injections  if  there  be  any  evidence  of 
cystitis. 

IHsease  of  the  Kidneys  is  in  Lithotrity,  as  in  all  other  operations  on  tb* 
urinary  organs,  the  most  common  cause  of  danger  and  nf  death*  The  vhHouk 
forms  of  fatal  kidney  disease  have  been  fully  descrilted  in  Chapter  LXV. 

Pynmia  and  SeptioaBmia  are  occasional  hut  uncommon  causes  of  death. 

Constitatioiial  Bistorbanoe. — Very  considerable  constitutional  d)stiiH> 
snce  occasionally  follows  lithotrity.  The  patient  is  seized  with  severt*  and  Wng- 
continiieil  rigorSj  followed  by  profuse  sweating,  lasting  for  many  hr^urs,  Thtm 
seriuus  symptoms  were  formerly  most  apt  to  come  on  after  the  first  sitting  i 
but  the  experience  of  Bigelow's  method  has  shown  that  they  are  not  more 
prone  to  occur  after  a  prolonged  operation  tlian  after  the  short  gitttofi 
formerly  adopted.  They  may  pass  off  quickly,  as  in  the  analogous  (!Oiiditioii« 
to  those  that  are  apt  to  follow  the  intnxiuction  of  in^tniments  iustrictuf^  A-c, 
or  they  may  pei-sist  and  assume  the  character  already  descrilied  as  indicfttini^ 
septicfcmia  or  renal  inflammation.  These  serious  conseijuences  are  e«i»ei*iaflt 
apt  to  happen  when  then*  is  previous  disease  of  the  kidneys.  Inde*3d,  Uirfv  \* 
no  condition  that  is  more  directly  antagonistic  to  the  success  of  lithotnty  thwi 
interstitial  nephritis.  In  other  inst^mces^  again,  the  fatal  re«nlt  is  more 
directly  dependent  on  the  irritation  induced  by  the  operation  leading  to  iht 
formation  of  abscesses  in  the  neighbourhood  of  the  prostate,  or  around  the 
ne^^k  of  the  bladder ;  and  in  uther  instances,  again,  on  the  SQ|ierv€Ut]oii  of 
unhealthy  sappuration  in  some  of  the  sa^'culi  that  are  occasionally  met  with  ill 
this  organ*  The  Trm/w^?/ nf  this  state  nf  things  should  consist  in  the  free 
administration  of  stimnlauts— brandy,  ammonia,  and  ether — followetl  by  o  fall 
do»e  of  **pjum,  and  abundant  warm  diluents.  If  the  bladder  oi>ntatns  fool 
urine  this  most  be  removed  by  washing  out  with  antiseptic  solntioiis. 
Especiid  care  must  l)e  taken  in  those  cases  in  which  any  sti^ne  remains  not 
to  repeat  the  sitting  for  at  least  a  week  or  ten  days  after  the  rigom  hart 
passed  off. 

mortality. — ^The  rate  of  mortality  following  lithotrity  in  the  atJult,  in  tbt 
hands  of  a  Surgeon  especially  skilled  in  the  performance  of  tiie  operatioE,  is 
shown  by  the  results  recorded  by  Thompson  in  a  j>aper  rt^ad  before  the  VUsfpX 
Medical  and  Chirurgical  Society  in  \>>{hk  The  record  includes  80* •  opemdooi 
performed  upon  f>85  patients.  Of  these  475  were  perfonned  liy  maltifls 
sittings,  with  '^?>  deaths,  or  7  per  cent.  ;  whilst  of  -S25  cases  in  irhidi  llir 
moflem  operation  at  one  sitting  was  performed  only  12,  or  a  little  over  Sj  ptr 
cent.,  died.  This  list  does  not  include  uric  acid  or  oxalate  of  lime  ooiid^ 
tions  of  less  than  twenty  gmins  in  weight,  nor  the  phosphatie  concrelioitt  la 
frequently  removed  irom  the  bladder  of  patients  with  enlarged  proaMe, 

Barling  lias  ot)llected  Soo  cases  of  lithotrity  perfonned  in  t\  '  ai|iCali 

in  this  country  during  the  years  1><hh  to  181>2  ;  of  these  :  j«3roMit, 

died.    In  43  oases  the  patients  were  under  10  yeaia  of  ag^e ;  of  iliese  only  oat 
died. 
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LiTHOTRiTY  IN  BoYS. — Until  Bigelow  introduced  his  method,  although 
lithotrity  had )  occasionally  been  perfonned  on  boys,  it  was  not  considered  a 
satisfactory  or  advisable  proceeding,  partly  because  of  the  small  size  and 
delicate  structure  of  the  child's  uretlu-a,  and  partly  because  of  the  diflS- 
culty  of  expelling  the  fragments.  During  the  last  few  years,  however,  it 
has  been  extensively  practised  with  the  most  satisfactory  results,  especiaUy 
in  India,  by  Keegan,  Freyer,  Dennis  and  others,  and  in  this  country  by 
Walsham,  Southam,  Barling  and  others.  Keegan  has  clearly  shown  that  the 
urethra  of  a  male  child  is  much  more  capacious  than  is  generally  supposed. 
The  smallest  lithotrite  used  in  any  case  was  No.  4^,  but  in  the  great 
majority  of  children  over  three  years  of  age,  Xo.  8  could  be  passed  with 
ease.  The  urethra  should  be  measured  before  selecting  the  instrument, 
either  by  a  urethrometer  or  a  conical  bougie.  If  necessary  the  meatus  most 
be  enlai-ged.  Keegan  finds  that  the  narrowest  part  of  a  child's  urethra, 
except  the  meatus,  is  at  the  junction  of  the  penile  and  scrotal  portions, 
2^  to  3  inches  from  the  meatus.  The  lithotrite  must  be  fully  fenestrated,  so 
that  the  risk  of  the  instrument  becoming  clogged  may  be  as  small  as  possible. 

The  gize  of  the  evacuators  varies  from  No.  5  to  No.  10 ;  as  a  rule,  No.  8 
or  No.  9  can  easily  be  passed.  The  evacuating  catheters  must  be  provided 
with  stylets,  which  should  be  introduced  before  the  instrument  is  with- 
drawn, with  the  object  of  displacing  any  fragment  which  may  be  engaged 
in  tlie  eye  of  the  catheter.  The  details  of  the  operation  are  the  same  as 
in  the  adult,  and  all  the  manipulations  must  be  carried  out  with  the  greatest 
gentleness.  The  bladder  should  be  emptied  and  then  injected  with  2  or 
3  ounces  of  warm  boric  lotion.  Keegan  lays  it  down  as  a  rule  that  no 
instrument  must  be  used  which  will  not  pass  freely  in  and  out  of  the 
bladder,  and  he  states  that  he  has  met  with  cases  in  which  no  lithotrite 
could  be  safely  used,  and  cutting  became  necessary.  He  states  that  small 
fragments  are  apt  to  remain  at  the  neck  of  the  bladder ;  these  can  be  felt 
with  a  finger  in  the  rectum  and  pushed  back  on  to  the  floor  of  the  bladder. 
The  aspirator  must  be  worked  very  gently. 

The  special  dangers  of  lithotrity  in  young  children  depend  on  the  small 
size  of  the  parts  in  which  the  manipulations  are  carried  out,  and  the  ease 
with  which,  unless  the  greatest  care  be  taken,  the  urethra  may  be  lacerated 
or  the  bladder  wall  torn.  Edmund  Owen  has  recorded  a  case  in  which 
rupture  of  the  bladder  occurred  during  the  use  of  the  aspirator.  The 
rupture,^  which  was  extraperitoneal,  was  sutured  through  a  suprapubic  in- 
cision, and  drainage  was  established  by  a  periuseal  incision,  but  unfortunately 
the  child  died  of  collapse  in  eight  hours. 

The  Mortality  attending  lithotrity  in  children  in  the  hands  of  Surgeons 
skilled  in  the  operation  has  been  remarkably  low.  Thus  of  the  first  125 
cases  recorded  by  Keegan  only  4  died,  the  fatal  result  in  each  case  being 
due  to  organic  kidney  disease.  The  ages  of  the  children  varied  from  one 
year  and  nine  months  to  fourteen  years,  the  average  age  being  0*38  years. 
The  average  weight  of  the  stone  was  89*15  grains,  and  the  average  stay  in 
hospital  was  \'h  days.  In  only  one  case  was  there  known  to  be  recurrence 
of  the  stone.  Of  a  total  of  6G3  lithotrities  in  children  performed  by  eight 
Surgeons  in  India  only  18  died,  giving  a  mortality  of  2*71  per  cent. 

pKRiN.KAii    LiTHOTUiTY.— Although   the    treatment  of  a   stone     "^^^^ 
bladder  by  crushing  it  through  a  perinoal  incision  had  been  ad'vo^^^^*^^^    ^ 
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many  di8tiii)2;aished  Surgeons,  more  especially  by  Malgaigne,  under  the  Dame 
of  '*  Lithotriptii'  Lithotomy/*  the  operation  was  first  performed  on  definite  j 
lines  by  Dolbeau  of  Parie  in  \M'2.  He  opened  the  membranous  uretbra  oo  a  ' 
grooved  staff,  dilated  the  neck  of  the  bladder  with  a  six-bladed  **  dilator/^ 
crushed  the  stone  with  a  powerful  **  lithmjlast/'  and  extr^ac^ted  the  fi^ttf^meoUi 
with  small  forceps  and  a  scoop.  The  operatinu  found  little  favonr  with 
Sni^eona,  for  it  has  g^enerally  been  considered  that,  when  litbotrity  \a  not 
available  on  account  of  the  large  size  of  the  stone,  suprapnbic  lithotoiny  fe 
the  proper  treatment. 

Re;^inald  Harrison  bas,  however,  recently  advocated  the  revival  of  the 
operation  in  certain  cases.  He  opens  the  membranous  nrethra  and  pa«8«i 
the  finger  along  a  ^Yheelhonst^'s  small  ^^orget  into  the  bladder.  The  stone 
is  cnisbed  with  forceps  shaped  somewhat  like  the  bladee  of  a  Hthotrite, 
the  larger  ones  being  provided  with  a  screw  in  the  handles,  TI>e  fragmeutu 
are  i-emoved  with  an  asi>irator  or  forceps.  Among  the  advantages  claimed  frir 
peri  meal  hthotomy  by  Harrison,  are,  the  rapidity  with  which  a  lar*^  stone  can 
be  removed,  the  opportunity  which  it  allows  of  introducing  the  finger  into 
the  bladder,  the  possibility  of  dealiniif  with  some  forms  of  prostatic  enlarge* 
ment,  and  the  benefit  of  tlie  temporary  drainage  when  there  is  cyatitis, 
Harrison  has  performed  the  operation  fonrteen  times. 
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The  various  methods  by  which  a  calculus  may  be  extmcted  from  the 
bladder  have  now  Ijeen  described,  together  with  the  dangers  attending  the 
different  operations  and  the  mortality  following  them.  It  now  n»mains  ta 
consider  the  relative  merits  of  the  available  methods,  in  such  a  way  as  nuiy 
help  the  Surgeon  to  decide  in  any  given  aiae  by  which  o|ieration  he  may 
most  safely  proceed  to  remove  the  stone.  Both  lithotomy  and  litbotrity  have 
been  reduced  to  great  simplicity  and  certainty  ;  but  neither  can  b*-  -ly 

practised.     It  is  undoubtedly  the  duty  of  the  Surgeon  to  make  hini-»  lar 

with  the  practice  of  both,  and  to  adopt  that  which  promisee  best  in  the 
particular  instance  with  which  he  has  to  do. 

In  dealing  with  this  important  subject  it  will  be  convenient  to  conMm 
children  and  adult/^  separately,  for  the  eircumstaooes  which  determine  the 
decision  of  tlie  Surgeon  are  somewhat  different  m  the  two  cases. 

It*  Boys  tmder  Puberty  a  stone  in  the  bladder  may  be  removed  by 
h'thotrity,  by  lateral  lithotomy,  or  by  the  suprapubic  operation.  Medimo 
hthotomy  should  never  be  undertaken  in  children,  for  reasons  already  irivfn  ii 
p,  107:1     Until  recently  tlie  routine  treatment  was  lateral  litli'  "  flie 

operation  was  attended  with  gnmt  success.      Thus,  of  85  t^r 

10,  operated  on  by  Cheselden,  only  1  died  ;  of  58  children  cut  for  stone  it 
8t,  Thomas's,  but  I  case  proved  fatal  ;  and  the  average  mortality  rn  childm 
is  not  more  than  about  1  in  14.  Of  48  cases  recently  performed  in  honpitil 
practice  in  this  coniitrj*  only  2  died.  Since  suprapubic  lithotomy  htm  \mm 
revived,  liowever,  and  litbotrity  in  young  children  has  Ijcen  piY»ved  bjr  KeggMl 
and  others  to  be  a  highly  successful  operation,  the  hitend  opemtion  huf  lo  i 
considerable  extent  been  abandoned,  some  Burgeons  regarding  the  aupni|NibtO 
operation  as  the  best  method  for  routine  adoption,  and  otbert  pmotiiifig 
litbotrity  as  the  operation  of  choice  and  rceerving  suprapabio  itthoiomy  far 
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exceptional  cases,  chiefly  those  in  which  the  stone  is  very  large  or  the  intro- 
duction of  the  necessary  instruments  impracticable.  At  the  present  time  it 
is  impossible  to  decide  with  certainty  which  plan  of  treatment  will  prove 
superior  for  general  adoption.  In  the  hands  of  a  Surgeon  skilled  in  the 
necessary  manipulations  it  may  justly  be  concluded  that  lithotrity  for  the 
majority,  and  suprapubic  lithotomy  for  exceptional  cases,  yield  results  equal 
to,  if  not  exceeding,  those  obtained  by  any  other  line  of  treatment.  When, 
on  the  other  hand,  a  Surgeon  who  has  had  but  limited  experience  of  lithotrity 
in  the  adult,  is  called  upon  to  treat  a  case  of  stone  in  the  bladder  of  a  child, 
he  will  probably  be  wise  to  resort  to  lithotomy  rather  than  to  the  crushing  opera- 
tion. Concerning  the  choice  between  the  lateral  and  the  suprapubic  opera- 
tions in  a  case  in  which  either  is  available,  it  may  be  said  that  no  very  reliable 
guidance  can  be  obtained  from  statistics,  which  in  the  case  of  the  high  operation 
are  derived  largely  from  cases  in  which  it  was  performed  on  account  of  the 
large  size  of  the  stone  or  other  unfavourable  conditions.  No  evidence  is 
so  far  forthcoming  to  show  that  the  suprapubic  operation  is  attended  with 
a  lower  mortality  than  the  lateral,  when  performed  by  practised  hands.  It 
must,  however,  be  allowed  that  the  suprapubic  operation  is  the  easier  and 
requires  no  special  manipulative  skill  or  experience,  and  thus  recommends 
itself  to  the  general  Surgeon,  whose  opportunities  of  operating  for  stone  are 
limited,  and  who  bears  in  mind  the  important  fact  that  when  a  child  dies 
after  lateral  lithotomy  it  is  almost  invariably  as  the  result  of  some  accident 
connected  with  the  operation.  In  the  treatment  of  large  stones  the  high 
operation  should  certainly  be  preferred,  as  also  when  the  case  is  complicated  by 
deformity  of  the  outlet  of  the  pelvis  or  ankylosis  of  the  hip.  Lastly,  the 
lateral  operation  is  said,  especially  in  children,  to  leave  the  patient  sterile, 
from  injury  to  the  ejaculatory  ducts  ;  Haemstadt  found  that  of  eighteen 
married  men  in  whom  lateral  lithotomy  had  been  performed  in  childhood  only 
one  hiid  children.  The  remarks  which  will  subsequently  be  made  regarding 
the  influence  of  disease  of  the  urinary  organs  in  determining  the  choice  of  an 
operation  in  the  adult  have  but  little  bearing  in  the  case  of  children  in  whom 
the  bladder  and  kidneys  are  rarely  in  a  condition  of  advanced  disease. 

In  Adult  Males  the  general  question  may  be  considered  by  a  reference  to 
statistics,  whilst  in  dealing  with  an  individual  case  the  Surgeon  is  guided  in 
his  choice  chiefly  by  the  size  and  character  of  the  stone,  and  the  condition  of 
the  urinary  organs. 

As  Thoniimon  pointed  out  in  his  admirable  course  of  Lectures,  delivered  at  the 
Royal  Collejre  of  Surgeons,  the  only  method  by  which  we  can  ascertain  the 
effect  of  lithotrity  in  reducing  the  mortality  from  stone  in  the  bladder,  is  to 
contrast  the  results  obtained  when  lithotomy  was  the  sole  operation  practised 
with  those  of  the  present  day,  when  lithotrity  has  become  the  rule  and  the 
cutting  operation  the  exception.  For  this  purpose  he  contrasts  the  statistics 
of  three  periods  :  first,  when  lithotomy  only  was  performed  ;  secondly,  the 
transitional  period  from  1835  to  between  1800  and  1870,  when  about  an 
equal  numlur  of  cases  were  submitted  to  each  operation  ;  and  lastly,  the 
modern  j)erio(l,  when  lithotomy  has  been  the  exception.  For  the  first  period 
he  selects  the  statistics  of  the  Norwich  Hospital  from  1770  to  1830,  as 
published  by  Crosse.  During  that  period  326  arlult  males  were  cut  for  stone  ; 
of  these  (U  died,  or  20  per  cent.  75  cases  were  over  00  years  of  age  %  ^"CxiS^R. 
22  died,  or  21)3  per  cent.     These  figures  corresp(md  very  closeVy  ^>:^  ^^o& 
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larger  statiatics  collpcted  by  Thompson^  induding  1»827  lithotomies.     Of  ebe 
790  were  adults,  of  whom  HU  or  *2i)':iJ  per  cent  died* 

For  the  second  period  Thompson  gives  the  etatistics  of  Keith  of  Aberdeeii 
and  Fergusson.  Keith  operated  on  277  male  adultg,  of  whom  45  dietU  ur 
15  per  ct'nt.  Of  these  HU  were  ctit»  with  ;^8  deaths  or  24  per  cent.;  U6 
were  submitted  to  lithotritj,  with  7  deaths  or  W  per  cent.  Fergtisson  oijemtri 
on  2111  male  adults,  of  wliom  45  died  or  2U  }>er  cent.  Of  thest*  ]  10  were  cot 
with  ;^3  deaths,  or  :30  per  cent,;  101)  were  crushed,  with  l:i  deaths,  <ir  11 
per  cent. 

For  the  third  period  we  may  take  Thorn psou'a  own  recent  statistica,  j4:»viiig 
the  results  of  his  pnictice  between  187H  and  18H9. 

Of  \M  male  adults  submitted  to  operation  ii2  or  7*3  per  cent,  died.  Of 
these  'M^  were  crushed  (;i25  at  oue  sitting),  with  14  deaths,  or  rather  over  Si 
per  cent.  In  39  perinceal  hthotomy  was  performed,  with  H  deathi?,  and  iu 
17  suprapubic  lithotomy  was  performed,  with  4  deaths. 

The  general  result  of  these  figures  is  to  show  that  when  lithotomy  wa»  the 
sole  mode  of  treatment,  al)out  1  in  5  of  all  adnlt  males  operated  on  died. 
During  the  transition  period  the  death-rate  was  about  1  in  tu  since  Htbocrity 
at  one  sitting  has  become  the  operation  of  choice^  it  has  fallen  to  abooi 
1  in  Idh, 

It  may  therefoi-e  justly  be  decided  that  litbotrity  should  l>e  the  openiioD 
undertaken  for  the  treatment  of  a  stone  in  the  bladder  of  the  aduU  fnmle, 
unless  some  condition  be  present  which  offers  a  definite  contra- indication  to 
its  performance.  In  this  connexion  we  mast  ooosider  the  character  of  II10 
stone  and  the  condition  of  the  uritiaiy  organs, 

Sise  aad  Character  of  tlie  Stone.—With  regui-d  to  th<3  &iac  of  tie 
Btone»  there  is  no  donbt  that  a  small  stone  is  more  favourable  for  lithatrity 
than  a  large  one.  All  calculi  below  one  inch  in  diameter  may  eaeity  be 
crushed  provided  no  circumstance  is  present  reuderiug  the  operation  tmde- 
sinible.  In  regard  to  larger  stones,  it  is  difficult  at  the  present  day  to  lay 
down  any  hard  and  fast  line.  Formerly,  it  was  not  considered  udviiwbla  to 
attempt  to  crush  a  stone  that  was  above  one  inch  and  a  lialf  ii  v  ;  bat 

since  the  introduction  of  ISigelow*s  method*  stones  consider  _  ^»vo  tbt» 
size  have  often  been  successfuny  removed.  Much  will  depend  on  the  ooiii|«k 
sition  and  density  of  the  cbIcuIus,  The  chief  objection  to  litbotrity  in  large 
stones  was  not  so  much  that  the  stone  could  not  be  l»n)keQf  lieofinst*  unless  II 
was  teM3  large  to  get  into  the  blades  of  the  lithotrite  this  usually  could  lie  door; 
but  that  the  mass  of  fragments  to  come  away  by  the  urethra,  and  the  n^peatod 
operations  required  for  their  removal  generally  caused  a  dangen^us  amount  of 
irritation.  The  use  of  evacuatora  has  overcome  tbege  objections  for  stonei  of 
two  inches  iu  diameter  ;  but  we  are  not  in  a  position  as  yet  to  say  what  it  tint 
maximum  size  that  can  ssifely  be  attacked.  The  different  forms  uf  *tonc  van 
aa  regards  the  ease  with  which  they  are  broken  up,  Urk arid  (jvi\rvX\^  giving  • 
clearnngingsound»donot  disintegrate  readily,  but  split  up  intoaharj*  and  axi$;iilar 
spicula  and  scales,  Oxahite  of  lime  calculi,  occumng  chiefly  in  yonnp  pecple^ 
break  up  very  readily  ;  and^  as  there  k  usuiilly  a  co^exiiiting  heultby  sliAe  ol 
the  urinary  organs*  the  ca^es  have  a  favoumble  isauca  Phmpfmht  mln^^ 
which  are  soft  and  friable,  and  do  not  yield  angular  fragmenta  raqniriaf 
I'epeated  disintegration*  may,  even  if  of  larger  size  than  that  luenitoiiedt  hi? 
broken  up*    At  the  same  time  the  patient  may  often  derive  great  bendit  from 
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the  thoroagh  washing  out  of  the  bladder  with  the  evacnator,  as  these  con- 
cretions are  commonly  the  result  of  chronic  cystitis,  with  alkaline  decompo- 
sition of  the  urine.  But  the  shattered  state  of  system,  and  the  irritable 
condition  of  the  urinary  organs  accompanying  phosphatic  calculi,  often 
counterbalance  the  advantage  that  would  otherwise  have  been  derived  from 
the  character  of  the  stone. 

The  presence  of  several  stones  does  not  add  materially  to  the  difficulties  of 
lithotrity.  If,  however,  the  numbers  are  very  large  and  the  sisse  small,  it 
would  perhaps  be  safer  to  remove  them  by  lithotomy  than  by  a  prolonged 
crushing  operation  which  might  take  one  or  two  hours.  Thus,  in  one  case  I 
removed  50  small  calculi,  varying  from  a  quarter  to  half  an  inch  in  diameter, 
by  the  median  operation.  Occasionally  multiple  calculi  are  very  small,  so  that 
they  can  mostly  be  washed  out  uncrushed  through  the  evacuator ;  from  50  to 
100  separate  stones  may  be  thus  removed. 

The  rule  may,  therefore,  at  the  present  time,  be  summarised  thus : — ^Any 
stone  which  can  be  grasped  by  the  lithotrite  and  broken  may  be  removed  by 
lithotrity  provided  other  conditions  are  favourable. 

2.  The  Conditioiui  of  the  Vriiuury  Organs  that  influence  the  pro- 
priety of  performing  lithotrity  or  lithotomy  have  reference  to  the  state  of  the 
kidney Sy  the  bladdery  the  ureihray  and  the  prostate. 

The  question  of  the  advisabihty  of  lithotrity  was,  before  Bigelow's  improve- 
ments in  the  operation,  much  influenced  by  the  degree  of  irritability  of  the 
bladder  and  urethra,  and  the  ease  with  which  the  patient  bore  the  introduction 
of  instruments,  but  these  points  have  little  influence  now  that  the  operation 
is  done  at  one  sitting  under  an  ansesthetic.  In  fact  an  irritable  patient  wonld 
suflfer  far  less  from  liDliotrity  than  from  lithotomy. 

Cystitis,  if  moderate  in  degree,  is  no  bar  to  lithotrity  at  one  sitting  unless 
the  stone  be  very  large  ;  in  fact  the  removal  of  the  calculus  and  the  thoroagh 
cleaning  of  the  bladder  by  the  evacuator  frequently  leads  to  rapid  improve- 
ment. If,  however,  the  stone  is  large,  the  cystitis  severe,  the  irritability  of 
the  bladder  great,  and  more  especially  if  the  patient  be  old  and  the  inflamma- 
tion has  not  yielded  to  the  ordinary  treatment,  lithotomy  will  probably  be  the 
safer  proceeding,  (ireat  hypertrophy  of  the  bladder  with  fasciculation  and 
sacculation  are  disadvantageous  for  lithotrity  owing  to  the  difficulty  of  com- 
pletely removing  the  fragments  with  the  evacuator.  Still  by  thoroagh  washing 
and  by  repeating  it,  perhaps  in  a  few  days,  the  difficulties  may  be  overcome. 
The  difficulties  in  lithotrity  from  atony  of  the  bladder  have  already  been 
described  (p.  101)1).  At  the  present  time  atony  of  the  bladder  is  no  objection 
to  lithotrity.  Stricture  of  the  urethra  under  ordinary  circumstances  oflers  no 
great  obstruction  to  lithotrity  (p.  1<)8S)).  In  fact,  if  a  stafl*  can  be  passed  on 
which  lithotomy  could  safely  be  performed,  the  stricture  can  easily  be  stretched 
up  to  the  point  nec^^kary  to  admit  the  lithotrite  and  the  evacuating  catheters. 
Bnlargement  of  the  prostate,  unless  very  excessive,  oflers  but  little  difficulty  in 
lithotrity  (p.  IOhs).  Acute  inflammatory  disease,  or  absc^s  of  the  prostate, 
necessarily  prevents  the  i>erformance  of  lithotrity. 

In  encysted  calculus  lithotrity  is  obviously  impossible. 

The  condition  of  the  kidneys  merits  special  attention.     If  these  organs  be 
the  seat  of  cousecutive  nephritis  (p.  lool),  the  danger  of  any  prolonged  ov^c^ 
ti(m  ill  the  bladder  is  greatly  increased.    If,  therefore,  the  stone  be  a  hiri5»^  ^^ofc-*  ^ 
and  especially  if  cystitis  also  be  present,  lithotomy  is  probably  \iViA  »X«^  ^52j^»» 
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titm,  U^  however,  the  stone  be  of  only  moderate  size  it  may  more  mMj  hs 
crushed.  Iq  Ifthotrity  the  danger  r>f  renal  disease  consists  chiefly  in  inter- 
ference with  the  fuoction  of  the  kidneys  following  a  prolonged  •>peratioo  :  in 
h*thotomy  this  danger  is  less  in  pi*oportion  as  the  operation  i»  shorter,  hot 
there  is  an  additional  sonroe  of  danger  in  the  tendency  to  difi*use  inflamma* 
ttoQ  nf  the  bladder  and  siin'onnding  tissue  that  always  coexists  with  kidney 
disease. 

Biabetea  is  not  conimooly  associated  with  ealctilos,  I  have,  indeed,  bat 
very  rarely  seen  the  two  conditions  combined.  The  only  form  of  calealufi  Uiat 
I  have  seen  in  dial>etic  patients  has  been  the  nric  acid.  It  is  necessarily  very 
hazardous  to  operate  in  such  cases,  at  least  by  lithotomy.  And  even  if  Uthotrity 
hii  determined  on»  it  would  })e  well  to  defer  the  operation  until  the  ^lynisuria 
has  been  checked  or  removed,  at  least  for  a  time,  by  proper  treatment, 

I  have  said  nothing  in  this  comparison  between  cutting  and  crumbing  of  the 
(.comparative  painfulness  of  the  two  operations,  as  both  are  in  the  present  day 
done  during  aniesthesia.  The  sufteriug  durinjLr  the  after-treatment,  when  ali 
goes  well,  is  about  equal,  while  the  discoinfort  is  infinitely  less  in  Uthotrity. 

To  sura  up,  therefore,  the  rules  of  practice  may  be  given  as  follows  :^ — 

In  all  ordinary  eases  in  the  adult,  lithotrity  by  Bigelow'e  method  at  %  sttij^le 
sitting  should  be  the  rule  of  practice  for  stones  up  to  two  inches,  proriciri 
they  are  not  too  hard  to  be  cruslied  by  the  litho trite. 

When  the  stone  is  above  two  inches  in  diameter,  or  when  a  lai-ge  DDOilKr 
of  small  stones  are  present,  lithotomy  is  usually  preferable. 

Lithotomy  is  required  in  cases  of  extreme  enlargement  of  the  prottatr* 
encyste<l  calculus,  or  large  stone  with  severe  cystitis. 

As  a  <::eneral  rule  the  suprapuhic  operation  should  be  selec^teil  in  iboae  ma» 
in  wliich  lithotrity  is  contraindicated  or  impracticable.     When   ^  'mf 

ftperation  is  resorted  to  on  account  of  the  sixe  of  the  stone,  suprn  >  ho* 

tomy  should  always  be  performed.  The  same  may  be  said  of  encysted  c«)ciUi» 
(p.  10;]8),  and  great  enlargement  of  the  prostate ;  in  the  latter  caw  the 
Surgeon  may  thus  be  enabled  to  deal  with  the  prostatic  ontgrowUi  m  well  at 
to  remove  the  calculus  {se^^  Hypertrophy  of  Prostate).  When  lilhoUnDT  U 
performed  because  of  very  severe  cystitis  the  median  operation  may  be  tmdtf* 
taken  if  the  stone  is  small,  but  suprapubic  drainage  has  proved  so  saliiffMslory 
that  this  condition  also  may  be  treated  by  the  high  operation. 

The  Result  of  Operatieiis  for  Stone  will  depeud  in  a  gr«iiL  micBiurt 
upon  the  condition  of  the  bladder,  and  the  character  of  t^^  Ifthf 

bladder  be  healthy,  all  symptoms  will  cease  on  the  removal  of  f  ,tu?,  and 

the  patient  will  l>e  restored  to  perfect  health.  This  usually  happens  when  ihc 
calculus  is  of  the  nric  acid  or  the  oxalate  of  lime  variety,  and  of  renal  t^igtn. 
If,  however,  the  lihidder  be  unsound,  irritable,  and  the  urine  alknliuc  from  ^ 
composition,  and  disposed  to  the  deposit  of  pi  the  caleuto* 

being  pho8|jhatic,    and  chiefly,  if  not  wholly,  \  in*  thett  Mk 

irritable  state  of  bladder  may  be  left,  or  may  s|»eediiy  return  after  the  iips9^ 
tion,  which  will  consequently  have  been  prtxluotive  of  little,  or  woly  of 
temporary  bencfit. 

Kecurrence  of  Calculus  after  Operation.— >Th is  ma^  '  ?e  frma 

four  distinct  causes: —  1,  in  consequence  of  a  continuance  of  (  citlioiial 

condition,  under  the  influence  of  which  the  calculus  was  originally  fiimied  ; 
1*.  from  the  descent  of  a  renal  c^dculus,  which  has  existetl  in  the  kidiM'T 
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the  first  operation  ;  8,  from  a  fragment  of  calculus  having  been  accidentally 
left  in  the  bladder  ;  and  4,  from  the  accumulation  of  phosphatic  deposit 
in  the  fundus  of  the  bladder,  or  in  the  line  of  imperfectly  healed  incisions. 

Relapse  from  the  first  cause  is  probably  not  very  common.  When  it  occurs, 
the  recurrent  calculus  is  of  course  of  the  same  composition  as  the  primary  one. 
The  occasional  occurrence  of  relapse  shows  the  necessity  of  continuing  consti- 
tutional treatment  adapted  to  the  particular  diathesis,  after  the  removal  of  the 
calculus  from  the  bladder. 

Recurrence  of  calculus  from  the  descent  of  a  new  stone  from  the  kidney 
is  especially  liable  to  be  met  with  in  those  cases  in  which  the  primary  calculi 
are  multiple  and  small.  In  these  cases,  the  relapse  may  take  place  very 
shortly  after  the  first  operation,  and  will  be  preceded  by  the  usual  symptoms 
of  the  descent  of  a  stone  from  the  kidney. 

Relapse  from  the  retention  of  a  fragment  which  serves  as  the  nucleus  of 
another  stone,  will  undoubtedly  occasionally  occur,  although  its  occurrence  is 
fairly  attributable  Uy  want  of  due  care  on  the  part  of  the  Surgeon.  It  is  apt 
to  happen  more  frequently  aft«r  lithotrity  than  after  lithotomy,  and  it  is  pro- 
bably to  this  cause  chiefly  that  we  must  refer  the  greater  liability  to  relapse 
after  the  crushing  than  the  cutting  operation.  But  it  may  happen  after 
lithotomy  that  a  fragment  is  left  behind  when  the  stone  has  been  broken, 
during  extraction,  and  the  bladder  not  thoroughly  washed  out.  But  even  in 
this  case,  the  bit  of  stone  will  usually  be  carried  out  of  the  wound  by  the  flow 
of  urine  through  it. 

Recurrence  from  the  formation  of  a  phosphatic  calculus  in  the  bladder,  as 
the  result  of  chronic  cystitis  with  decomposition  of  the  urine,  may  occur  occa- 
sionally after  lithotomy,  but  is  much  more  common  after  lithotrity.  In  these 
cases  a  lithotrite  must  be  passed,  and  the  soft  mass  crushed  up  and  washed 
out  with  a  catheter  and  evacuator.  The  patient  must  be  taught  to  wash  his 
own  bladder  out  regularly  every  day  with  a  dilute  acid  solution,  to  which 
some  quinine  may  be  added.  I  once  had  under  my  care  a  patient  eighty  years 
of  age,  on  whom  I  performed  lithotrity  for  a  uric  acid  calculus.  During  the 
next  five  years  I  removed  large  phosphatic  concretions  on  more  than  a  dozen 
occasions.  At  last  the  tendency  to  recurrence  ceased,  and  for  three  years 
before  his  death  no  new  formation  took  place.  On  some  occasions  the  mass 
measured  over  an  inch  and  a  half  in  diameter,  yet  under  anaesthetics  it  was 
broken  up  and  washed  out  with  Bigelow's  apparatus  without  the  slightest 
irritation,  the  patient  usually  returning  to  the  country  on  the  second  day 
after  the  operation. 

Phosphatic  deposit  may  take  place  also  in  the  track  of  a  partially  healed 
lithotomy  wound,  forming  a  crust  on  its  surface.  I  have  known  such  a 
deposit  to  form  in  the  perinseum,  when  the  wound  had  degenerated  into  a 
sinus. 

AccordinfT  to  C.  Williams,  the  relapses  in  the  Norwich  Hospital  were  27  in 
1015  operations,  or  1  in  30,  or  in  985  lithotomies  1  in  88.  Lithotomy 
was  performed  a  second  time  on  24  patients;  a  third  time  on  8;  and  a  fourth 
time  on  1 .  Twenty-three  were  cured,  5  died.  All  the  patients  were  males. 
The  registers  of  the  Louisville  Hospital  give  1  relapse  in  1 1  (>  cases  of  lithotomy  ; 
and  accordini^  to  Civiale  the  return  of  calculus  after  lithotomy  was  iaEv^^v^ 
1  in  82,  in  Bohemia  1  in  40,  in  Dalmatia  1  in  48,  and  in  France  1  \t^  'V^- 

After  lithotrity,   relapse  is   more  common ;   although  it  is  proV>«^^^  ^^'•^ 
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fref[uent  now  than  formerly,  and  will  become  leas  frequent  aa  the  details  of  Uj' 
operation  come  to  be  lietttr  uuderstood  and  more  carefulJy  practised.  In  tht* 
practice  of  Civiale  it  occmrtid  ab>tit  once  in  es^ery  tenth  case*  It  stitl 
occurs  oflen  enough  to  show  the  necessity  of  the  Surgeon  most  carefuJJr 
examining  the  hiadder  before  he  pronounces  the  patient  curetl:  and  even  then 
watching  him  for  Bome  lon^'^th  of  time,  in  order  to  meet  a  recurrent  calculus 
at  itfl  first  fctrmation,  and  to  adopt  means  for  its  early  removal,  Lithothtjf 
cannot  therefore  be  said  to  be  so  complete  a  cure  in  all  ca»ea  as  Hthotomjr. 

Not  only  is  recurrence  of  calculnB  more  common  after  the  former  than  aft«r 
the  latter  operation,  but  it  occasionally  happens  that  patients  who  buve  been 
lithotritized  Buccesslully,  and  in  whom  no  recurreiU  calcuhis  has  formed, 
continue  to  suifer  for  a  great  length  of  time  afterwards  from  vt^ry  distreamnjr 
irritability  of  the  bladder,  which  resists  in  the  most  obstioate  manner  all  the 
ordinary  methods  of  treatment.  This  is  not  the  case  after  hthotomy;  when  » 
patient  once  recovers  his  bladder  usually  regains  its  tone  completely,  and  no 
trace  of  evil  consequences  is  left. 

Trmtmmt, — in  the  event  of  a  secondary  calculus  forming,  whether  after 
lithotomy  or  lithotrity,  eitiier  method  may  again  l>e  employed,  according  ia 
the  nature  of  the  caae.  As  a  rule,  the  bladder  may  be  cleansd  of  tbe 
recurrent  calcidus  by  means  of  the  lithotrite.  If  lithotomy  be  |»erfoTni«d, 
the  suprapubic  method  is  probably  the  best,  even  though  the  primary  stooe 
had  been  removed  from  the  perinajum.  The  searring  nnd  altered  retatioQH 
of  the  parts  would  probably  render  a  repetition  of  the  perinj^jd  upefAtias 
difficult,  and  if  the  rectum  have  become  adherent  to  the  membmnotidi  fia^ 
tion  of  the  nretlira  and  the  apex  of  the  prostate,  in  consequence  of  til© 
contraction  of  the  old  cicatrix^  the  danger  of  wounding  the  boval  iroiild 
be  considerable, 

URETHBAl*   CAX^CUX^Ua 

Calculi  are  not  unfrequently  found  impacted  in  the  nrethnu 
boys.  They  are  mt«t  commonly  formed  in  the  kidney,  whent: 
into  the  bladder,  and  thence  into  the  urethra,  through  which  the; 
escape  ;  but  in  some  instances  they  lodge  in  the  latter  chanut  i,  u^^^.' 
especially  at  the  bulb  or  in  the  navicular  fossa.  These  culctdi  iirtt  ootomonty 
of  the  uric  acid  or  oxalate  of  lime  varieties  ;  they  are  generally  round*  but  not 
uncommonly  elongated  or  spindle-shaped. 

There  can  be  little  doulit,  however,  that  in  some  more  rare  cases  calculi  fMj 
be  formed  primarily  in  the  urethra.  They  will  then  be  found  to  ho  phoipliitie; 
usually  consequent  upon  stricture,  and  perhaps  of  lai-ge  size.  In  aoiii«  oMMt 
these  concretions  are  moulded  in  the  prosti»tic  and  butboiia  portions  of  ibe 
urethra,  being  elongated,  rounded  at  one  end,  and  jiointed  at  the  other.  !■ 
iither  instances,  again,  they  appear  to  be  formed  in  u  |iouch  that  Im  10  llw 
ont^ide  of  tlie  urethra,  and  is  connected  with  it  tmly  by  a  mkwXi  apdtiin 
I  have  removed  a  stone  of  tliis  kind  composed  of  triple  phosphate*  wdiHoBg 
an  ounce,  and  abuut  the  size  uf  a  walnut,  smooth  and  r-  ^lui 

lying  between  the  upper  wall  of  the  urethra  and  the  >•;  ^    y  -  n  i 

clergyman  whu  had  for  many  years  snlfcTeti  from  very  tight  stncttirc  One 
of  the  most  remarkable  instances  of  tins  kind  is  represeatcd  iti  Tig.  895^ 
taken  from  a  drawing  in  Cai-sweira  collection  at  University  Coltefc  Til* 
stone  here  was  of  very  large  size — equal  in  bulk  U*  two  hor9e*cb«atatiu* 
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Impaction  of  a  Calculus  in  the  tTrethra  af  an  Adult  may  be  suspected 
by  the  difficulty  that  is  occ4i«ioned  in  micturitiun,  and  asictjrt^ined  by  the  poasi- 
bility  of  feeling  the  stone  through  the  walls  of  the  canal,  or  of  detecting  it 
by  introducing  a  sound  into  the  urethra. 

Trmtment. — In  the  adult,  urethml  calculi  may  be  rem<»ve<i  by  extraction, 
litiiotrity,  or  innision.  When  situated  towards  the  antt-rior  part  of  the  canal, 
u  urethral  calculus  may  frequently  be  extracted  by  working  it  foii^^ards  l)etvveeti 
the  linger  aud  thumb,  the  patient  being  under  cHloroform.  Should  tiiis  plau 
not  succeed,  it  may  be  removed  with  a  long  and  very  narrow-bladed  pair  of 
fonops :  <»ccttfiionally,  when  It  has  reached  tlie  navicular  fossa,  it  will  not  paas 
tiirough  the  meatus  nuhm  this  V>e  enlarged  with  a  pmbe-|x»rnted  bistoury.  If 
the  c*ilenlus  cannot  be  extracted  in  this  way,  it  should,  if  possible*  lie  pushed 
back  into  the  bladder  and  removed  by  lithotrity.  If,  however,  it  Ije  tirmly 
fixed,  an  inciaion  must  lie  made  down  upon  it,  through  the  urethra,  by  which 
it  nuiy  be  removed.  It  ia  a  good  rule  not  to  make 
this  incision  in  any  part  of  the  urethra  anterior  to 
the  acrotum  if  it  is  pOBsible  to  avoid  it ;  for,  in 
conaenuence  of  the  coverings  of  the  penile  portion 
of  the  urethra  being  very  thin,  the  a|)ertnre  will 
probably  not  close,  but  a  tigttila  will  be  left. 
VVhen  the  stone  is  situated  h\  the  scrotal  portion 
of  the  urethra,  there  would  be  some  risk  of 
abfloesfl  and  of  urinary  infiltration  if  the  incision 
were  made  through  the  laK  tissues  of  the  scrotum. 
Hence  if,  ai»  it  Bi>metimes  hapf)en9,  the  stone  may 
be  pushed  bac^k  U>  the  bulb  or  metnbram>U6 
urethra,  but  not  into  the  bladder  without  using  a 
dangerous  amount  of  force,  it  is  better  to  cut 
down  upon  tt»  and  ejctract  it  through  the 
perincetim  by  an  rnoiston  in  the  mesial  line. 
This  «»i*enition  may  readily  Ik*  done  by  poasiug 
«  atalT,  grooved  along  its  convexity,  or  an  onli* 
Bttry  director,  as  far  as  the  calculus,  and  makiug 

an  incision  npon  the  end  of  it,  so  as  to  lay  oijen  the  urethra  ;  the  staff  is  then 
removed,  and  the  calculus  extracted  by  means  of  a  slender  ]iair  of  forceps.  A 
cathetiT  should  next  be  passed  intC)  the  bladder,  and  retained  tliere  for  a  few 
days,  in  order  to  lessen  the  tendency  L<i  the  formation  of  urinary  fistuhu 

It  may  hap|)en  that  the  cidculus,  ini|>acted  in  the  uretlira,  is  only  one  of 
several  :  others  being  lodged  in  the  bladder,  Aft^r  amioving  the  calculus 
from  the  urethra,  the  Surgeon  should  pass  a  aound  into  the  bladder,  so  as 
to  iMiccrtain  whether  any  other  concretions  exist  in  that  organ  :  and  if  so, 
they  should  at  f»nce  be  removal  by  the  median  npt^ration  «.t  ny,  tbo 

ision  in  the  membranoUj«  portion  of   tiie   urethra   heing  '  i  back* 

to  the  prostate,  I  once  saw  Liston  extract  two  vesical  calculi,  after 
llSVtng  removed  one  that  had  blocked  up  the  urethra,  by  converting  the 
perUmal  incision  into  that  of  lateral  lithotomy. 

Impaction  of  a  Calonlns  in  the  Uretlira  of  a  Boj* — In  iH^ys  the 
im^<tictio[i  of  a  calculuB  in  the  urethra  is  aimoj^t  the  si>lf'  cause  of  retettvWa. 
H  of  urine-     When  called,  tlierefore,  to  a  child  suffering  from  this  conditX^^ 
I  we  should  always  examine  the  urethra  from  the  perinteum  or  rectois^-^ 
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by  the  introdaction  of  a  soimd.  Relief  may  be  given  in  one  of  two  wajs; 
1.  IF  the  stone  be  near  tbe  meatus,  it  may  be  extracted :  and,  2,  if  gituabed 
more  deeply,  it  may  be  pushed  back  to  the  permEeiim,  there  fixel  by  the 
fintrer,  and  cat  down  upon  in  tbe  mesial  line.  It  should  not  be  poshed 
hack  into  the  bladder  unless  the  Surgeon  is  prepared  to  vjxmh  it  ;  and  a< 
in  children  this  operation  requires  special  instruments,  it  cmi  KM\\y  l>e  ei* 
cepiionally  that  such  a  line  of  treatment  would  \y^  justifiable. 

If  the  stone  is  allowed  to  continue  fixed  in  the  urethra  very  aeriouB  ooase- 
quences  may  ensue.  If  it  completely  obstructs  the  canah  the  membraooos 
part  of  the  urethra  may  give  way  dnring  the  violent  efforts  at  micturition,  and 
extravasation  of  urine  will  take  place.  In  other  cases,  if  it  t)e  iri"ejrHhix  in 
shape,  a  small  quantity  of  water  may  pass.  Under  these  cin^umstances  there  i* 
intense  irritability  of  the  bladder,  the  urine  passing  with  much  pain  every  few 
minutes,  or  constant  dribbling  may  set  in.  The  distended  bladder  cim  be 
recognized  above  the  pubes.  The  penis  is  usually  turgid  and  semi -erect. 
Home  purulent  dificbarge  will  be  observed  about  the  meatus,  and  there  wiU 
be  some  hard  ilJ-defined  swelling  in  the  fierinseum,  with  much  tendemea 
in  this  region.  The  presence  of  the  stone  may  at  last  cause  ulcemtion  of 
the  urethra  with  the  formation  of  urinary  abscess  in  the  periuEenm,  followed 
perhaps  by  extravasation  of  urine  into  the  scrotum  and  its  difiusion  beneayi 
the  superfieial  fascia  in  the  usual  direction,  with  the  ordinary  diaafllfoai 
results  of  inflammation  and  sloughing.  On  passing  a  sound,  no  stom?  pro- 
bably will  be  found,  as  this  has  escaped  from  the  urethra,  and  ij*  lyiog  to 
a  pouch  in  some  part  of  the  perinaeum,  and  in  the  midst  of  the  broken-fbin] 
areolar  tissue  and  pus  ;  into  this  cavity  the  sound  will  Readily  jiafls. 

The  Treatment  m  these  caaes  is  simple.  It  consists  in  introducing  a  ^)o?ed 
stalf,  phicing  the  hoy  in  the  lithotomy  position,  and  then  freely  incising  thr 
mesial  line  of  the  perioa^om,  bo  as  to  open  up  the  urinary  alisoess  ;  in  this  the 
stone  may  be  found,  or  it  may  be  so  enveloped  in  the  sloughy  tiwaea  m  to 
escape  detection ;  perhaps  it  will  escape  through  tlie  wound  in  a  few  dttfi^ 
and  be  found  lying  in  the  bed.  Should  there  be  much  ha?morrhagi?  a  eatlMltf 
may  be  tied  in  and  the  wonnd  plugged  with  salicylic  or  i<Kioform-ifOflJ 
secured  by  a  "r'^***i^^^^o^-  '^  extravasation  of  urine  have  occurred,  fwr 
incisions  must  be  made  in  the  usual  way,  and  the  clnld  be  put  upon  ^ 
stimulating  diet. 

For  Forei^  Bodies  in  the  Bladder,  see  Vol..  I.,  p.  8115. 

QMjQXTUJ^  ih  thx    fsmalb. 

Stone  is  of  rare  occurrence  in  women  :  in  London,  certainly,  it  i«  ooC  oftei 
met  with.  Thus,  South  states  that,  during  a  period  of  twenty-tbrw  jmxK 
144  malej  were  operated  on  for  stone  at  St.  Thomas'S  Ilt^^f  ^  Jul?  2 

females.     In  some  districts,  however,  stone  would  appear  to  I  cdnnioo 

in  women  than  this.  Thus,  ficcording  to  Crosse,  at  the  Norwich  HiJspitAl^llv 
proportion  has  been  about  1  woman  U>  l^  men.  Civiale  stated^  aa  tlie  iviak 
of  hiB  researches,  that  in  the  North  of  Italy,  Uie  prop«»rtion  vaa  1  to  IS: 
and  in  France,  about  1  to  22.  At  Tniversity  College  Hospital  wi*  \mA  dmC 
had  a  case  of  stone  in  the  female  for  many  years  until  ]8;i5,  when  thra  CMM 
under  my  care  in  the  course  of  a  few  months ;  and  since  thai  period 
have  occurred. 
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Yesical  calcali  in  the  female  are  often  nothing  more  than  phosphatic  in- 
crustations deposited  aronnd  some  foreign  body  that  has,  either  accidentally 
or  from  depraved  motives,  been  passed  np  the  urethra.  In  this  way  hair- 
pins, pieces  of  bougie,  of  catheter,  or  of  pencil,  will  often  be  found  to  form 
the  nucleus  of  the  concretion. 

The  Ssrmptonui  of  stone  in  the  female  closely  resemble  those  that  occur 
in  the  male,  and  its  presence  may  usually  be  easily  detected  by  means  of  a 
short  and  nearly  straight  sound,  or  a  female  catheter.  It  is  often  simulated 
very  closely  by  the  irritation  occasioned  by  a  vascular  urethral  caruncle,  or 
by  an  irritable  bladder.  The  larger  calculi  can  be  felt  from  the  vagina  if 
firm  pressure  be  made  at  the  same  time  above  the  pubes. 

Large  calculi  may  be  met  with  in  very  young  female  children.  I  have 
removed  a  uric  acid  calculus  encrusted  with  phosphates,  measuring  1^  inch 
in  length  by  |  inch  in  breadth,  from  a  little  girl  four  years  old.  The  stone 
was  removed  unbroken,  by  gradual  dilatation  of  the  urethra.  In  the  adult 
they  may  attain  a  very  large  size.  I  have  extracted  one  measuring  8  inches  in 
its  long,  and  0  inches  in  its  short  circumference  from  a  young  woman. 

Calculus  in  the  female  bladder,  if  allowed  to  remain  unrelieved,  will  occasion 
the  same  morbid  conditions  in  the  urinary  organs  as  occur  in  the  male.  The 
stone  may  be  discharged  spontaneously  through  the  urethra — if  of  small  size, 
without  any  bad  results  following  ;  but  if  large,  by  a  process  of  ulceration,  in 
consequence  of  which  permanent  incontinence  of  urine  will  remain.  It  may 
slough  through  into  the  vagina ;  or  lastly,  it  may  offer  a  serious  obstacle 
during  parturition  to  the  descent  of  the  foetal  head,  when,  if  it  cannot  be 
pushed  aside  to  be  dealt  with  afterwards,  it  must  be  cut  out,  or  craniotomy 
must  Ikj  performed. 

Treatment. — A  stone  may  be  extracted  from  the  female  bladder  by  one  of  three 
methods  :  1,  by  Dilatation  of  the  Urethra ;  2,  by  Lithotrity  ;  3,  by  Lithotomy. 
These  different  operations  cannot  be  employed  indiscriminately,  but  each  one 
is  more  espe<'ia]]y  adapted  to  certain  kinds  of  calculus. 

1 .  Dilatation  of  the  Urethra  is  the  simplest  method  and  is  available  for 
the  removal  of  small  stones.  The  dilatation  may  best  be  performed  with 
Hegar's  uterine  dilators.  In  this  way  the  canal  can,  in  the  adult,  easily  be 
dilated  sufficiently  to  allow  the  introduction  of  the  index  finger  and  the 
extraction  with  forceps  of  a  stone  eight  or  ten  lines  in  diameter,  without  any 
evil  rosults.  In  the  removal  of  moderate-sized  calculi,  however,  the  great 
objection  to  the  operation  is  the  liability  to  incontinence  of  urine  resulting 
from  it.  This  is  not  by  any  means  necessarily  complete ;  but  a  weakened 
state  of  the  bladder  results,  so  that  the  patient  cannot  hold  her  urine  for  more 
than  an  hour  or  two  at  the  most. 

2.  Lithotrity  should  as  a  general  rule  be  practised  in  cases  in  which  the 
stone  is  of  moderate  size,  but  too  large  to  be  removed  whole  through  the  dilated 
urethra.  The  o])eration  requires  to  be  practised  on  the  same  principles  as  in 
the  male,  but  differs  in  certain  details.  The  chief  obstacle  consists  in  the 
difficulty  with  which  the  bladder  retains  urine  or  water  that  is  injected  into 
it.  In  consequence  of  this  there  may  not  only  be  great  difficulty  in  seising 
the  stone,  the  bladder  collapsing  and  falling  into  folds  around  it,  but  also 
danger  of  injuring  the  mucous  membrane  with  the  lithotrite.  In  ordct.  m:^ 
cause  the  bladder  to  retain  the  necessary  quantity  of  urine,  the  pelvis  ncx^3L«X''«^ 
well  tilted  up,  and   the  urethra  compressed  against  the  lithotcv<i&  '^'^^^    "^^ 
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fingera  of  an  assistant.     It  is  well  not  to  dilate  the  nrethra  before  the  intm- 
ductkm  of  the  instrument,  as  this  diificulty  is  thereby  increased. 

The  ordinaiy  male  iithotrite  is  not  a  very  convenient  insti-umeDt  to  ose  in 
the  female  bladder,  the  handle  being  awkwardly  lonpr-  This  Ig  esjjeciitlly  th* 
case  in  female  children.  Hence  1  have  found  it  convenient  to  have  a  shorter 
instrnnient  constructed,  with  which  it  is  far  more  eiisy  to  work  in  the  female 
bladder.  The  stone  should  be  completely  palverizcd,  as  in  the  male,  and  the 
fragments  removed  in  the  same  way  with  an  evacuator  and  IarjT;e  catheter. 
This  plan  ib  much  l>etter  than  that  sometimes  recommended  of  dihiiing  the 
urethra  and  extracting  the  pic*ces  with  forceps,  as  in  this  proceeding  the  sharp 
fragments  are  very  likely  to  lacei-ate  the  mucous  membrane.  The  whole  stoiic 
must  he  removed  at  one  sitting;. 

For  all  calculi  in  the  female  bladder,  exoept  those  of  the  very  largesl  iiiei, 
this  operation  is  the  most  applicable.  I  have  in  this  way  crushed  aud  ex- 
tracted at  one  fitting,  from  the  bladder  of  a  lady  abont  of)  years  of  agt,  a 
phosphatic  calculus  fully  as  lar^e  as  a  hen^s  ep^g,  Lithotrity  may  be  ftiad 
rec^mrsc  to  at  all  ages,  in  the  very  young  as  well  as  the  old.  I  have  crushed 
and  succeBsfully  removed  a  large  calculus  from  a  cBild  three  and  a  half  jean 
of  age,  the  youngest  patient  on  whom  I  have  operated  by  this  method. 
Although  the  urethra  of  so  young  a  female  child  cannot,  without  dan«:er  of 
incontinence,  be  much  dilated,  yet  it  may  safely  and  easily  be  enbirgi*d 
sofficiently  to  admit  a  moderate-sized  Iithotrite. 

\\.  Litl^otomy  should  as  a  general  rule  be  reserved  for  cases  in  which  tJie 
calculus  is  of  large  size,  or  has  formed  around  a  foreign  b(»dy,  or  in  wllieh 
very  severe  cystitis  exists.  The  bladder  may  be  opened  above  the  pnbea  r/t 
through  the  anterior  vaginal  wall,  Tlie  former  ojwration  is  to  be  prefcfTod. 
especially  if,  as  is  usually  the  case,  the  stone  is  large,  nr  if  cystitis  is  praKiit 
The  vaginal  operation  is  very  easy,  bat  is  open  to  the  objection  of  poasibly 
leaving  a  permanent  urinary  fistula — a  danger,  however,  which  is  prabaUf 
not  great  if  the  lips  of  the  incision  have  not  been  bruised  by  the  foroep  or 
the  extraction  of  the  stone. 

Su]tra}mhic  Lithotonuj  in  women  differs  in  no  ver}*  material  msfWHit  frtwa 
aame  procedure  in  men ;  except  that  it  requires  additional  care  in  conaeqiitiijoi 
of  the  difficulty  there  is  in  causing  the  female  bladder  to  retain  enough  ame 
or  water  to  make  the  viscus  rise  sufficiently  above  the  pnbes.  The  extrariiaii 
of  the  stone  is  easy,  as  it  can  be  raised  into  the  grasp  of  the  foreepa  by  Ijeiag 
pushed  up  from  the  vagina. 

Vatjimi  LiVwfomy  is  performed  as  follows  :  A  short  straight  groowd  BitJt 
is  passed  into  the  bladder  and  pressed  dov^^wanis  against  the  Tefiioa-va(tnil 
septum.  A  scalpel  is  then  pushed  through  the  anterior  wall  of  the  Tigiu  moA 
inferior  fundus  of  tlie  bladder  into  the  groove  in  the  staff,  which  it  la  mmdit  lo 
enter  just  behind  the  neck  of  the  bladder.  The  incision  is  oontianad  back- 
wards for  1 J  inch,  and  tbrrjugh  the  opening  the  forceps  is  paastA  tod  tfe 
stone  extracted.  Unless  there  be  severe  cystitis  the  incision  may  \h  clowd 
with  silver  mre  sutures,  after  thoroughly  washing  out  tin-  Ula^ld*  r  u-itl,  T 
acid  lotion. 

Vat^inal  lithotomy  may,  in  some  cases,  be  the  only  atteiTifui^v. 
by  this  oporation.  n  calculus  measuring  eight  inches  by  six  in  Hr 
fiom  the  bladder  of  a  woman  twenty-three  years  of  age,  h) 
nHymptoTiis  of  stone  from  childhood.    Tlif  st^inc  by  ii.^  am- 
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obstacle  to  the  descent  of  the  foetal  head  during  parturition,  that  craniotomy 
had  been  rendered  necessary  ;  the  anterior  vaginal  wall  had  been  a  good  deal 
bruised,  and  I  feared  that  sloughing  of  it  might  take  place  ;  hence  I  extracted 
the  stone  by  the  vaginal  method. 

Lithotomy  is  not  so  dangerous  an  operation  in  the  female  as  in  the  male  : 
yet  death  occasionally  occurs,  especially  in  feeble  children,  from  cystitis  and 
peritonitis,  more  particularly  if  the  extraction  of  the  stone  have  been  tedious 
and  difficult,  the  bladder  being  much  manipulated. 
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DISEASES    OF    THE    BLADDER. 


GONaSNITAIi    MAIiFORMATION. 


ExtroTersion  of  the  Bladder,  consistiD^  in  an  absence  of  the  anterior 
wall  of  the  organ,  with  deficiency  in  the  corresponding  part  of  the  abdominal 
parietes,  is  a  congenital  malformation  occasionally  met  with.  It  may  occur  iD 
either  sex,  but  is  more  common  in  males. 

This  condition  consists  in  an  arrest  of  development,  in  consequence  of 
which  the  anterior  part  of  the  pelvic  girdle  is  deficient,  the  bodies  of  the 
pubic  bones  being  imperfectly  developed  and  the  symphysis  absent.  The 
recti  muscles  separate  at  their  lowest  part,  and  pass  obliquely  outwards  to  be 
inserted  into  the  lateral  abutments  of  the  pubic  bones.  A  triangular  space  is 
thus  left,  which  is  filled  up  by  the  posterior  wall  of  the  bladder,  which  is  ooo- 
tinuous  with  the  common  integuments,  the  anterior  wall  being  absent.  The 
cleft  commonly  extends  up  to  the  spot  at  which  the  umbilical  cord  enters, »» 
that  the  umbilicus  is  wanting.  The  posterior  wall  of  the  bladder,  being 
pushed  forwards  by  the  pressure  of  the  abdominal  viscera  behind,  forms  a 
prominent  mass,  the  surface  of  which  is  composed  of  red,  vascular  mucous 
membrane  ;  at  its  lowest  part  the  orifices  of  the  ureters  vdW  be  seen  dischai^g:- 
ing  urine  in  constant  drops.  For  a  full  description  of  the  mechanism  of  the 
passage  of  the  urine  in  this  malformation,  I  would  refer  to  a  case  which  fell 
under  my  notice,  and  in  which  I  made  a  number  of  experiments  on  the  rapidity 
of  the  passage  of  foreign  matters  through  the  kidneys  ;  it  is  reported  in  the 
Medkal  Gazette  of  1845. 

The  penis  is  cleft  along  its  dorsal  aspect,  exposing  the  floor  of  the  uretbnu 
forming  the  condition  known  as  epispadias. 

The  scrotum  is  imperfectly  developed,  and  the  testicles  usually  do  not  enter 
it,  but  remain  in  the  inguinal  canals  or  just  outside  the  external  abdominal 
rings. 

This  malformation  is  of  a  most  distressing  kind.  The  exposed  mucooi 
membrane  of  the  bladder  becomes  inflamed  and  irritated,  and  the  constant 
soaking  of  the  clothes  with  decomposing  urine  renders  the  patient  an  annoy- 
ance to  himself  and  to  all  around  him.  Death  may  result  from  extension  ttf 
inflammation  up  the  ureters  to  the  kidneys. 

Treatment, — Up  to  a  comparatively  recent  pericni  the  only  treatment  for 
ectopia  vesicie  consisted  in  the  application  of  a  properly  constructed  inatni- 
ment  to  collect  the  urine.  A  hollow  shield  is  strapped  over  the  part,  and  is 
connected  by  means  of  a  tube  with  an  india-rubber  bottle,  which  is  attached 
along  the  inside  of  the  thigh.  Of  late  years,  however,  operations  have  been 
devised  and  practised  with  the  view  of  covering  in  the  exposed  sunace  of  the 
bladder,  so  as  to  prevent  the  pain  and  irritation  arising  from  contact  of  the 
clothes  with  it,  and,  by  giving  a  proper  conduit  to  the  urine,  to  which  an 
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apparatus  can  be  applied,  to  save  the  patient  all  the  annoyance  of  constant 
dribbling. 

The  first  operation  for  the  remedy  of  this  malformation  that  was  success- 
fully performed  was  done,  in  1859,  by  Ayres  of  New  York,  in  the  case 
of  a  woman  aged  28.  The  operation  consisted  in  turning  down  a  long  flap 
of  skin  from  the  abdominal  wall  above  the  exposed  bladder,  so  that  the 
cuticular  surface  of  the  flap  was  next  the  exposed  mucous  membrane.  Lateral 
flaps  were  then  dissected  up  from  the  abdominal  wall  on  either  side,  and  by 
sliding  these  inwards  and  uniting  them  with  sutures  in  the  middle  line  the 
raw  surface  of  the  first  flap  was  completely  covered.  Three  weeks  later  a 
covering  for  the  vulva  was  fashioned  by  dissecting  up  the  integuments  cover- 
ing the  pubic  bones  on  each  side,  and  uniting  them  to  each  other  in  the 
middle  line  and  to  the  lower  border  of  the  reversed  flap. 

Ayres  was  soon  followed  by  Pancoast  of  Philadelphia,  and  subsequently  by 
Holmes  and  Wood  of  London.  The  principle  of  their  operations  is  essentially 
the  same  as  that  practised  by  Ayres,  viz.,  that  of  raising  flaps  from  the  abdo- 
minal wall,  and  covering  in  the  bladder  by  turning  the  cuticular  surface  of 
these  flaps  towards  it.  But  the  details  of  the  operations  differ  chiefly  in  this, 
that  the  flaps  have  been  taken  from  the  groins  and  lateral  aspects  of  the 
abdominal  wall,  with  their  bases  downwards,  so  that  they  might  be  nourished 
by  the  superficial  branches  of  the  femoral  artery. 

Wood's  Operation. — A  flap  composed  of  the  skin  and  areolar  tissue  of  the 
abdominal  walls  above  the  extroverted  bladder  is  first  dissected  up.  This  flap 
is  somewhat  square  in  shape ;  its  base  should  correspond  in  width  with  the 
exposed  mucous  membrane.  Its  length  should  be  sufficient  to  cover  the  whole 
of  the  latter.  The  flap  is  turned  down  with  its  skin-surface  towards  the 
bladder.  Then  a  "  pyriform  flap,"  the  base  of  which  is  about  equal  in  width 
to  the  length  of  the  **  umbilical  flap,"  is  dissected  up  from  each  groin,  the 
base  of  the  flap  being  "  directed  towards  the  scrotum  and  thigh  "  (Fig.  896). 
These  two  flaps  are  brought  together  so  as  to  meet  in  the  median  line,  and  to 
cover  in  the  umbilical  flap,  the  raw  surfaces  of  the  two  groin-flaps  being  in 
contact  with  the  raw  surface  of  the  reversed  umbilical  flap.  The  flaps  are  then 
secured  in  position  by  hare-lip  pins,  each  pin  being  passed  so  as  to  transfix 
both  the  groin  flaps  and  a  fold  of  the  umbilical  flap  beneath,  holding  the  three 
firmly  together  (Fig.  897).  Xo  sutures  are  required  in  the  flaps.  The  edges 
of  the  wounds  left  in  the  places  from  which  the  flaps  have  been  raised  are 
then  brought  together  by  hare-lip  pins  and  wire  sutures  (Fig.  897),  and  broad 
strips  of  strapping  placed  across  so  as  to  support  the  flaps  and  to  remove  as 
far  as  j>os8ible  any  tension  from  them.  The  patient  must  be  kept  in  bed  in  a 
sitting  posture,  with  the  knees  drawn  up. 

If  the  operation  l)e  successful,  all  the  pins  and  sutures  may  be  removed  by 
about  the  sixth  or  eighth  day,  and  cicatrization  will  probably  be  complete 
before  the  end  of  a  month  ;  the  exposed  surface  of  the  bladder  being  com- 
pletely covered  in,  leaving  only  a  small  opening  about  the  root  of  the  fissured 
penis,  to  which  an  apparatus  may  readily  be  adapted  to  catch  the  urine.  If 
the  umbilical  flap  be  not  of  sufficient  length,  very  troublesome  fistulae  are  apt 
to  be  left  at  iU  angles,  requiring  further  plastic  operations  for  their  cure. 
Experience  has  shown  that,  if  the  opemtion  be  left  at  this  stage,  the  benefit  >». 
not  permanent.  The  contraction  of  the  cicatrices,  and  the  constant  tendeicvcs^ 
to  protrusion  of  the  mucous  membrane  of  the  bladder  from  beneath  th/^-  ^«>^5^ 
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covering  at  the  opening  left  at  the  root  of  the  penis  (Fig.  806),  lead  to  a  gradual 
increase  in  the  size  of  the  opening  and  a  partial  return  of  the  symptoms.  To 
prevent  this,  the  fissured  penis  may  be  covered  in  by  the  following  method. 
The  whole  front  of  the  scrotum,  including  the  dartos,  is  raised  so  as  to  form 
a  bridge  of  skin  connected  with  the  groin  at  each  side.  This  is  lifted  over  the 
penis,  and  placed  upon  a  raw  surface  prepared  by  turning  down  a  collar  or  flap 
from  the  lower  arched  border  of  the  new  bladder-covering  and  from  the  sidcv 
of  the  urethra  and  penis  as  far  forwards  as  the  glans.  A  continuous  wire 
suture  is  applied  to  keep  the  flaps  in  place ;  and  the  transplanted  scrotal 
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structures  are  united  to  the  border  of  the  bladder-covering  by  a  line  of  in- 
terrupted sutures.  The  scrotal  wound  is  readily  closed  by  wire  sutures.  By 
this  means  a  sort  of  urethra  is  formed,  containing  the  muscular  tissue  of  the 
dartos  in  its  roof,  which  may  even  give  it  a  slight  power  of  contraction,  so  •» 
to  enable  the  new  bladder  to  contain  small  quantities  of  urine.  The  second 
stage  of  the  operation  is  often  somewhat  interfered  with  by  erections  of  the 
penis.  These  are  best  controlled  by  ice-bags.  The  knees  should  be  drawn  up 
so  as  to  relieve  tension,  csiK?cially  in  the  first  stage  of  the  operation.  After 
the  cure  is  complete,  the  patient  is  often  troubled  by  the  growth  of  hair  fiDm 
the  under  surface  of  the  umbilical  flap,  and  the  accumulation  of  phc6phate« 
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upon  the  hairs  and  in  the  angles  of  the  new  bladder.  This  is  best  relieved  by 
extracting  the  hairs  with  a  pair  of  forceps,  and  by  using  weak  acid  injections 
to  remove  the  accumulation  of  phosphates. 

Other  methods  have  been  devised  in  which  the  flaps  by  which  the  exposed 
bladder  is  covered  are  so  disposed  that  the  subcutaneous  surface  is  directed 
backwards  towards  the  vesical  mucous  membrane.  This  plan  has  been 
successfully  adopted  by  Thiersch,  who  covers  in  the  upper  and  lower  halves  of 
the  exposed  bladder  in  separate  stages  by  the  use  of  two  large  lateml  flape. 
The  flap  for  the  lower  half  of  the  bladder  is  raised  by  vertical  incisions,  but 
both  ends  are  left  undivided  until  the  deep  surface  of  the  flap  has  granulated, 
when  the  upper  attachment  of  the  broad  bridge  of  skin  is  cut  across  and  the 
flap  is  turned  across  the  lower  part  of  the  bladder,  and  adjusted  with  sutures 
to  the  freshened  edges.  Subsequently  a  similar  strip  of  skin  is  raised  from  the 
abdominal  wall  on  the  other  side  of  the  bladder  but  at  a  higher  level,  and 
after  granulation  is  well  established,  it  is  separated  at  its  upper  end  and 
adjusted  across  the  upper  part  of  the  bladder.  The  operation  is  completed 
by  freshening  the  contiguous  edges  of  the  two  flaps  and  uniting  them  with 
sutures,  similarly  uniting  the  upper  border  of  the  superior  flap  and  the  margin 
of  skin  at  the  upper  border  of  the  bladder,  and  treating  the  epispadias  by  the 
method  described  at  p.  1217.  In  all  operations  in  which  granulating  flaps  are 
used,  great  care  must  be  taken  to  cut  them  of  sufficient  size  to  allow  for 
considerable  shrinkage. 

W.  Anderson  has  successfully  modified  Thiersch's  operation  in  two  im- 
portant respects.  He  first  dissected  away  the  upper  half  of  the  vesical 
mucous  membrane  and  covered  in  the  resulting  raw  surface  by  two  lateral 
flaps  united  to  each  other  in  the  middle  line  by  sutures.  Subsequently  the 
remaining  lower  part  of  the  exposed  bladder  was  covered  by  two  lateral  flaps 
raised  chiefly  from  the  front  of  the  thighs,  and  allowed  to  cicatrize  thoroughly 
on  their  deep  surface  before  they  were  adjusted  in  position. 

The  only  other  method  which  needs  special  mention  is  that  which  has  been 
suggested  and  practised  by  Trendelenburg  of  Bonn,  and  was  first  performed 
in  this  country  by  Makins.  Trendelenburg's  Operation  has  for  its  objeo( 
the  approximation  of  the  separated  pubic  bones  whereby  the  subsequent 
closure  of  the  defect  is  facilitated,  and  this  object  is  accomplished  by  a  free 
division  of  the  ligamentous  structures  of  the  sacro-iliac  articulation  on  each 
side.  The  operation  is  performed  as  follows  :  The  child  is  turned  on  to  its 
face,  and  each  sacro-iliac  joint  is  opened  by  a  vertical  incision  over  it,  freely 
dividing  the  posterior  ligament.  Trendelenburg  states  that  the  left  index  finger 
introduced  into  the  rectum  will  help  to  indicate  the  position  of  the  incisions. 

By  firm  pressure  on  the  sides  of  the  pelvis  it  is  now  possible  to  bring 
the  separated  pubic  liones  nearly  or  quite  into  contact.  The  incisions  are 
sutured,  drained,  and  dressed  antiseptically,  every  care  being  taken  to  prevent 
their  becoming  subsecjuently  soiled  by  the  urine.  The  approximation  of 
the  two  halves  of  the  pelvis  is  maintained  by  a  pelvic  girdle,  the  ends  of 
which  are  split  and  crossed  in  front  and  attached  to  weights  hanging  over 
the  sides  of  the  cot.  The  secdud  part  of  the  operation  is  jKii-formed  after 
an  interval  of  a  month  or  six  weeks.  The  exposed  bladder,  which  is  c<»i- 
siderably  narrowed  and  depressed  as  the  result  of  the  previous  operatioi^>-»'>»' 
covered  by  making  an  incision  on  each  side  at  the  junction  of  skin.  «^*^ 
mucous  membrane,  and  continuing  each  upwards  to  meet  at  «*  Y^\ot^  ^ite^^f^^ 
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the  bladder.  The  skia  h  dissected  np  fur  a  short  distance  around,  and  the 
edges  are  drawn  aeross  the  bladder  and  uoitf^d  with  gutni'eg  in  tho  middie 
line.  TreDiielenburj^  and  Thiersch  have  obtaioed  satisfactory  results  by  thi-* 
method  ;  in  Makins's  case  the  second  part  of  the  o^)enttion  was  follownl 
by  sloughing,  but  in  the  end  a  fairly  satisfactory  result  was  obtained  by 
the  UFe  of  flaps.  The  operation  does  not  appeiir  to  have  been  followed  by 
any  weakening  of  the  pelvis  or  interference  with  the  walking  power,  and  it 
certainly  seems  worthy  of  further  trial  in  these  distreasing  cases.  It  is  arwl^J 
able  only  in  youn;;  children. 


THB    USE    OF    THS    CTBTOSGOPU. 

Before  proceeding  to  consider  the  more  important  affections  of  tLt-   inuLU 
l>l;w]der,  it  will  be  convenient  to  descrilje  briefly  the  raeth<jd  enij>!oye<l  lu  il 
examination  of  the  interior  of  the  bladder  by  me^ins  of  electric  illo  mi  nation. 
This  method  of  examination  was  first  carried  out  by  Nitze  of  Berlin  in  1«7^, 
and  since  then  its  practical  utility  has  Ijeen  demonstrated,  amongst  oUierSf  \ 
lliinj  Fen  wick  in  this  country  and  by  Meyer  in  New  York. 

Tlie  Cysto scope,  in  the  irufiroved  fonn  constructed  by  Leiter  of  Vicnn*, 
has  the  form  of  a  hollow  sound,  with  a  short  angular  beak.  The  lattiff 
contains  the  electric  lamp,  which  is  exposed  through  a  small  window 
closed  by  a  pane  of  rock-crjstal  The  rays  of  light  from  the  illumioakd 
object  enter  a  window  in  the  angle  formed  by  the  beak  and  stem  of  the  instTU- 
ment ;  they  arc  bere  refracted  by  a  prism,  and,  after  passing  through  a  6€iic$ 
of  lenses  in  the  hollow  stem,  by  which  the  size  of  the  object  is  magnified, 
enter  the  observer's  eye,  which  is  applied  to  the  expanded  ocular  end  ol 
instrument.  For  ordinary  purposes  the  light  and  window  are  placed  in  the 
coDcavity  of  the  instrument,  but  for  examining  the  lower  part  of  the  bladdit 
an  instrument  having  the  light  and  window  on  the  convexity  may  be  more 
oonvenienr. 

The  bladder  having  been  washed  out  and  injected  with  at  least  four  oimcci 
of  clear  fluid,  the  cystoscope  is  jiassed  m  the  same  way  aa  an  ordinary  Boniii 
In  health  the  raucous  membrane  of  the  bladder  looks  '*  very  like  the  retina 
seen  through  the  ophthalmoscope." 

The  chief  use  of  the  cystoscupe  is  as  a  means  of  examination  in  obiciu* 
urinary  cases  in  which  all  other  methods  have  failed  to  detect  the  nalura  of 
the  disease*  By  its  use  the  necessity  of  an  exploratory  operation  may 
avoided.  It  has  been  found  of  the  greatest  value  ui  certain  caaea  of  painl«5ar' 
hfcmaturia,  in  which  the  vesical  or  renal  origin  of  tlie  blood  bai  bec^a 
doubtful.  Among  the  conditions  in  which  it  may  enable  the  8 
make  a  diagnosis  are  certain  forms  of  ulceration  of  the  bladder  , 
which  have  not  been  detected  with  the  sound  in  consequence  of  tlieir  bciiif 
encysted,  hidden  in  a  pouch  behind  the  prostate,  or  between  folds  i»f  tOfMniit 
membrane  ;  tumours  of  the  bladder  ;  enlargements  of  the  pn ►state  ;  ojid  «*• 
pectcd  presence  of  a  foreign  body.  Blood  has  l)een  observed  ciraipmg  from 
one  ureter,  aud  by  ubserving  the  condition  of  the  uretemi  orifii^e,  and  the 
character  of  the  jets  of  urine  escaping  from  it,  information  haa  in  t^mr  Ciii* 
l>een  gained  as  to  the  condition  of  the  corresponding  kidney. 

The  view  of  the  bladder  may  quickly  be  obscured  it  the  fluid  in  it  beoooci 
turbid  or  blootl-stiiined. 
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ACUTE  CYSTITIS,  iiii 

There  can  be  no  doabt  that  cystosoopic  examination  is  yaloable  as  a  last 
resource  in  many  obscure  cases*  The  passage  of  the  instrument,  followed, 
perhaps,  by  a  somewhat  prolonged  investigation,  must  not  be  regarded  as 
altogether  free  from  danger,  especially  in  the  presence  of  renal  disease. 
Damage  to  the  mucous  membrane  by  the  heated  beak  of  the  instrument  is 
an  avoidable  accident. 

Considerable  practice  is  required  before  the  Surgeon  acquires  sufficient  skill 
in  the  use  of  the  instrument  to  enable  him  to  feel  confident  of  what  he 
sees  and  to  plan  his  subsequent  treatment  accordingly. 

For  the  visual  examination  of  the  interior  of  the  female  bladder  the 
simple  cystoscope  devised  by  Kelly  of  Baltimore  will  be  found  useflil.  It 
consists  of  a  silver-plated  cylindrical  speculum,  the  ocular  end  of  which  is 
expanded  and  provided  with  a  handle.  For  the  first  examination  at  least  an 
anaesthetic  should  be  administered,  and  as  a  rule  the  patient  may  be  placed  on 
the  back,  with  the  pelvis  well  raised.  The  urethra  is  dilated  with  Hegar's 
uterine  dilators,  and  the  cystoscope,  fitted  with  a  bullet-ended  stylet,  is  intro- 
duced.   For  purposes  of  illumination  direct  sunlight  is  the  most  satisfactory. 

With  this  instrument  ulcers  and  other  morbid  conditions  can  be  seen,  and 
even  treated.  The  orifices  of  the  ureters  may  readily  be  examined,  and 
special  uneteral  catheters  may  be  introduced  into  them. 

0TBTITI8. 

AcuTK  Cyhtitis  is  of  frequent  occurrence,  and  arises  from  many  diflferent 
causes.  In  many  instances  it  is  met  with  merely  as  a  complication  of  some 
serious  disease  of  the  bladder,  such  as  calculus  or  tumour. 

Causes. — Acute  cystitis  may  result  from  various  forms  of  injury y  such  as 
occur  during  operations  on  the  bladder  or  during  parturition,  or  from  the 
irritation  caused  by  fragments  of  a  broken  calculus  or  by  other  foreign  bodies 
lodged  in  its  interior.  The  best  example  of  cystitis  resulting  from  the  pre- 
sence of  a  cfumical  vrriUmt  in  the  urine  is  that  following  the  external  or 
internal  administration  of  cantharides.  A  mild  form  is  described  as  being 
sometimes  produced  by  partaking  to  excess  of  sour  wine  or  new  beer.  To 
the  same  category  probably  belong  at  least  some  of  the  cases  in  which  mild 
symptoms  of  cystitis  occur  in  children  who  habitually  pass  urine  which  is 
highly  acid  or  loaded  with  phosphates. 

Septic  ctjslilis  includes  a  large  proportion  of  the  cases  of  acute  inflammation 
of  the  bladder  which  are  met  with  in  practice.  It  results  from  simple  putre- 
factive changes  occurring  in  the  bladder  as  a  consequence  of  the  introduction 
of  septic  micro-organisms  from  without  As  predisposing  causes  of  septic 
cystitis  the  prestmce  of  retained  urine  in  the  bladder  and  chronic  congestion 
or  inflammation  of  the  mucous  membrane  are  most  important.  The  intro- 
duction of  Hcptic  matter  is  most  commonly  brought  about  by  the  use  of  an  im- 
perfectly cleaned  catheter  ;  but  independently  of  this  it  seems  probable  that 
infection  may  occur  along  the  urethral  canal,  especially  when  the  latter  is 
imperfectly  closed  and  filled  with  adherent  mucus.  Such  conditions  are  doubt- 
less sometimes  present,  more  particularly  when  the  bladder  is  completely 
paralysed  as  the  result  of  injury  of  the  spinal  cord.  In  the  femalft  <»Vi&. 
entrance  of  septic  matter  along  the  short  urethral  canal  is  the  mo«X»  ^^Sw^s^ 
explanation  of  the  frequency  of  cystitis  without  obvious  cause  in  tXv«^^«^* 
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In  mre  instanoes  severe  cystitiB  resulu  from  the  bursting  of  a  neigh 
aljscess  into  the  visctis  ;  such  u  canse  is  occasionally  met  with  in  the  female  as 
the  result  of  a  pelvic  abscess  or  pyo-salpinx.  A  severe  form  of  septic  cystitis 
may  occur  in  females  as  a  complication  of  retroversion  of  tlie  gravid  ateroa. 
It  is  due  to  retention  of  onne,  with  dribbling  from  the  over-full  bladder  ;  it 
may  end  in  s]ou<i:hiiig  of  the  bladder  wall,  and  is  apt  to  assume  the  mem- 
branoug  form  described  below.  The  most  common  example  of  a  true  infecHv* 
ctjBliiis  is  that  which  occurs  as  a  complication  of  gonorrhcea. 

Gold  is  commonly  looked  upon  as  a  cause  of  cystitis,  but  ita  exact  reiation 
to  the  disease  is  little  understood. 

Lastly,  acute  cystitis  \\n\y  occur  without  any  obvious  cause  ;  it  is  then 
usually  attriliiit^d  to  fijrfmsnre  to  coUU  but  it  is  duubtlul  whether  this  is  ever  the 
sole  CJanse  of  the  infiammaLion,  except  perhaps  in  gouty  subjects. 

The  Symptoms  of  acute  cystitis  consist  not  only  in  local  pain  and  weight 
in  the  hypi^gjistric  and  iliac  regions,  with  tenderness  on  pressure  in  these 
simations,  and  a  ^rood  deal  of  constitutional  irritation  ;  but  in  the  existence  of 
extreme  irritability  about  the  bladder.  As  soon  as  a  few  drops  of  urine 
col  leer,  they  excite  so  much  irritation  that  they  cannot  be  retained,  and  are 
expelled  liy  a  kind  of  spasmodic  or  convulsive  effort,  constituting  stran^wf^ 
oft-en  accompanied  l>y  a  good  deal  of  tenesmus  and  great  sufiTeriug.  The 
urine  will  b-j  fuuiul  to  lie  high -col  on  red,  mixed  with  more  or  less  mucus  or  poa, 
and  often  tinged  with  blood.     The  constitutional  disturbance  van^  v- 

in  the  more  severe  septic  and  infective  forms  there  may  be  eonsidti  na- 

tion of  temperature,  sometimes  with  rigors. 

Pathological  Changes* — The  mucous  membrane  is  swollen  and  reddeiied« 
these  changes  bcin^  most  marked  on  the  summits  of  tlie  ruga\  The  mein^ 
bn4ue  is  often  covered  with  a  layer  of  mucus,  pus,  and  phosphates.  In  some 
forms  of  septic  cystitis  with  foul  urine  the  surface  of  the  bladder  is  lined  bjT  a 
thick  membranous  layer  of  inflammatory  exudation  and  altered  epithelium. 
This  condition,  t-o  which  the  name  "  membranous  "  or  '*  diphtheritic ''  crfdlii 
has  t>een  applied,  is  most  commonly  met  with  In  females,  and  m  rare  iiistafioei 
the  false  membrane  lias  been  passt^d  by  the  urethra,  forming  a  complcts  east 
of  the  bladder.  As  a  very  rare  result  of  acute  cystitis  the  mucous  membfaiia 
may  slongh  over  considerable  areas,  and  separate  in  the  form  of  shnMldy 
maases,  exposing  the  muscular  tissue. 

The  presence  of  micro-orgauisms  in  the  bladder  can  almost  always  be 
demonstrated  in  cases  of  acute  cystitis*    In  H  ense^  (»f  purr!  -\  ttis  Bumni 

found    a    diplm^ocrus,   resembling,    but   not   apparently  -     with,   the 

gonococcus.  The  ordinary  micro-orgauisms  of  supjuiration  are  sometimea  met 
with,  and  in  a  considerable  numlier  of  cases  the  Itacterium  coli  commune  has 
been  deraoustrated. 

Termmation. — An  acute  attack  of  cystir is  usually  '  riic 

form  of  tbi.'  diseuse,  and  thus  gradually  undergoes  iv  r, 

however,  it  terminates  fatally  ;  and  when  this  is  the  case,  the  onne  i 
ejtcessively  foul,  and  death  takes  place  from  septicaami a,  suppurating  k,.*;!^;* 
or  more  rarely  from  peritonitis.   The  temperature,  which  at  first  may  have  luscli 
elevated,  gradually  falls,  the  t<jngue  becomes  brown  and  dr}\  the  pulse  rapid 
Jind  weak,  and  the  patient  sinks  mto  a  drow^sy  semi-^'omatose  state  btft»rc  deaitk 

Should  skmghing  of  the  mucous  membrane  occur,  coUectioos  of  pus  may 
form  in  the  substance  of  the  wall  of  the  bladder,  and  not  nnfretiocAily  ih* 
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periDoueum  is  implicated,  and  diJQfase  peritonitis  set  up.  Oocasionally  perfora- 
tion occui-s,  with  infiltration  of  urine  in  the  deep  areolar  tissue  of  the  pelvis. 
Very  commonly  the  mischief  extends  to  the  ureters  and  kidneys. 

Treatment. — The  first  step  in  the  treatment  is,  if  possible,  to  render  the 
urine  less  irritating  by  diluting  it  by  the  free  administration  of  barley-water  or 
mucilaginous  drinks,  and  by  giving  liquor  potassae  or  bicarbonate  of  potassium 
in  doses  sufficient  to  neutralize  it.  The  patient  must  be  confined  to  bed,  and 
hot  fomentations  or  poultices  applied  over  the  lower  part  of  the  belly.  Long- 
continued  hot  hi}>-baths  usually  give  great  relief.  To  these  means  may  be 
added  the  administration  of  hyoscyamus  in  full  doses  and  morphia  sup- 
positories. Xo  specific  medicines  ai*e  of  any  use.  No  instruments  should  be 
used  during  acute  cystitis  if  they  can  possibly  be  avoided  ;  but  should  the 
urine  become  foul,  an  attempt  may  be  made  to  wash  out  the  bladder,  as  the 
mechanical  irritation  of  the  catheter  is  a  lesser  evil  than  an  accumulation  of 
putrid  mucus  and  urine.  If  it  be  necessary  to  do  this,  great  gentleness  must 
be  used,  the  quantity  of  fluid  injected  being  limited  to  about  an  ounce.  The 
diet  must  be  carefully  regulated  ;  no  salt  or  spiced  food  must  be  allowed.  As 
a  rule  a  pure  milk  diet  will  be  found  the  best. 

In  some  severe  forms  of  membranous  cystitis  occurring  in  females  it  has 
been  recommended  to  clear  out  the  bladder  through  the  dilated  urethra  and 
apply  a  strong  solution  of  nitrate  of  silver. 

(-HRONIC  Cystitis. — Chronic  cystitis  is  by  far  the  most  common  morbid 
condition  of  the  bladder.  It  may  follow  acute  inflammation,  the  intensity  of 
the  process  gradually  subsiding,  or  it  may  from  the  first  be  chronic.  It  is 
met  with  in  all  cases  of  stone  in  the  bladder  after  the  disease  has  existed  for  a 
certain  time  ;  in  all  old  and  tight  strictures ;  and  it  is  the  inevitable  conse- 
quence of  the  presence  of  decomposing  urine  in  the  cavity  of  the  bladder.  In 
some  cases  it  is  apparently  of  gouty  origin  ;  but  perhaps  the  most  persistent 
form  is  that  whicli  sometimes  follows  gonorrhoea,  which  may  be  acquired  in 
youth,  and  lead  to  life- long  misery. 

Pathological  Changes. — On  examining  the  bladder  of  a  patient  who  has 
suffered  from  chronic  cystitis,  the  mucous  membrane  will  usually  be  found  to 
be  of  a  dark  grey  or  slate  colour.  As  in  most  cases  there  has  been  some 
exacerbation  of  the  condition  immediately  before  death,  dark  red  or  purple 
patches  are  usually  seen  in  various  parts,  especially  on  the  summits  of  the 
nigae.  Dilated  and  tortuous  veins  commonly  ramify  on  the  surface,  the  blood 
in  which  is  usually  blackened  by  the  contact  of  the  decomposing  urine  after 
death.  The  mucous  membrane  is  tougher  and  thicker  than  natural,  and  not 
uncommonly  there  is  distinct  thickening  with  induration  of  the  submucous 
tissue,  riceration  nf  the  mucous  membrane  is  occasionally  met  with.  The 
mu.scular  cotit  of  the  bladder  is  seldom  unaltered,  as  in  the  great  majority  of 
cases  chronic  cystitis  is  associated  with  conditions  which  interfere  with  free 
micturition.  If  the  obstruction  has  been  of  such  a  kind  that  no  amount  of 
increased  force  could  have  emptied  the  bladder,  as  in  many  cases  of  enlarged 
prostate,  the  bludder  is  dilated,  and  its  muscular  coat  may  be  thinned  and 
atrophied  with  an  excess  of  fibrous  tissue  between  the  muscle  fibres.  In  cases 
of  stricture  of  the  urethra,  and  other  obstructions  which  can  be  overcome 
by  increase<l  force,  the  bladder  is  usually  contracted,  and  its  musc^iJcw.  "«^iJ^ 
greatly  hyf>ertrophied  and  thickened.  The  hypertrophied  fasciculi  of  to^ss^s^ 
tissue  form  ridges  beneath  the  mucous  membrane,  having  irregnlsE^^^^^ 
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Fig.  SK)0.^8aceulM!*  In  th« 
Willi  of  the  IllAddf  r. 


between  them,  bo  as  to  cause  tbe  interkir  of  the  bladder  to  resemble  Botnewl 
the  inside  of  one  of  the  cavities  of  the  heart,  with  its  projecting  ctilnmfia? 
cmrnese.  The  hypertrophy  is  nsimlly  dependent  on  the  same  cause  that  bus 
given  rise  to  the  chronic  inflammation,  but  in  some  cases  cystitis  alone 
may  cause  tbe  hypc-rtrophy.  it  would,  then,  seem  to  be  due  to  the  ob«trao 
Lion  caused  by  the  thick  ropy  mticns,  which  requires  ^eater  foitse  for  ita 
expulsion  than  healthy  urine*  and  it  is  consequently  only  an  indirect  effect 
of  the  inflammation .  8occnli  are  commonly  found  projecting  at  the  posterior 
and  lateral  parts.  These  are  of  two  kinds,  both  of  which  are  formed  by  pro- 
jections between  the  faBcieuii  of  the  wall  of  the  bladder.  In  the  first  and 
less  common  kind,  the  mitscular  as  well  as  the  mucous  coat  is  pushed  out* 
wards  ;  in  the  second  form,  the  mucous  coat  alone  forms  a  kind  of  beraial 
protrusion  (Fig.  tioo}.  In  the  saceuli  thus  formed  accumulations  of  various 
kinds  may  take  place  ;  mucui?,  pus,  phosphatic  deposita,  and  even  oalculoux 
concretions,  not  unfrequently  being  met  with.  The  urine,  mixed  with  muctis 
an«i  pus,  retained  in  these  p^iuehes,  readily  undergoes 
decomposition,  and  the  difficulty  in  cleaning  such  a 
sacculated  bladder  by  injections  is  great.  Somctiine» 
ulceration  of  a  sacculns  takes  place  as  a  consequenct 
of  ttie  irritation  of  the  fetid  accumulation,  and  per- 
foration may  occur,  followed  by  peritonitis  and  death. 
Ulcerations  uf  the  mucous  membrane  and  abeoetMi 
in  the  submucous  tissue  arc  (X?casionally  met  with  in 
bladders  which  have  suffered  from  chronic  cystitia,  but 
they  ai'e  usually  the  result  of  the  e\  '  i-^n  that 
often  sets  in  before  death.     The  eflect  of  chronic  cystitis  in  c^>  s^^ase  of 

the  kidney  has  already  been  describt-d  (p.  *J1»2). 

The  Symptoma  of  chronic  cystitis  closely  i-esenible  those  of  thu  acote 
form»  differing  only  in  degree.  The  bladder  is  unable  to  bear  more  tluui  a 
slit^ht  degree  of  distension  without  pain,  conscfjuently  there  is  a  freqoent 
desire  to  pfiss  water,  and  the  urgency  is  such  that  the  slightetit  delay  g-ivet  riir 
to  consideralilc  suffering.  Tliis  fnitn  h^fort*  micturition  is  always  one  of  thr 
most  prominent  symptoms.  The  fluid  is  generally  ejected  fortribly  or  even 
spasmodically,  and  in  small  c|uantitie8  at  a  time,  It«  passage  may  be  attended 
with  some  pain,  hut  seldom  enough  to  be  termed  strangury.  If  the  cystitiji  in 
not  complicated  by  stone  there  is  distinct  relief  after  micturition.  The  arin«  is 
turbid,  and  always  contains  an  excess  of  mucus.  In  slight  casea  this  i%  small 
in  amount,  but  more  commonly  it  becomes  abundant  and  rifli'id,  nxjairiog 
some  force  and  straining  for  its  expulsion,  forming  the  condition  known  a« 
Oafarrh  of  fhfi  Bladder.  The  urine  then,  unless  special  means  are  taken  lo 
prevent  it,  becomes  ammoniacul  and  fetid,  and  is  oflen  mixed  wkh  much  paiL 
The  urine,  on  standing,  fteparates  into  two  parts,  the  up|>er  being  cltur,  Xmi 
the  lower  consisting  of  a  thick,  viscid,  slimy,  or  gummy  mucus,  often  mad- 
opaque  and  purulent  iu  appearancif :  it  sticks  tenaciously  to  tbe  lioltom  i>f  ihe 
vessel,  and  when  poured  out  hangs  from  the  edge  in  long  stringy  tnaawai.  Il 
often  contains  triple  phfxsphiite  crystals  in  large  nambcrs.  The  alkmlio^  con- 
ditirm  of  the  urine  iu  vesical  catarrh  is  due  to  the  formation  of  ammootmn 
carl>cjnatc  from  decomposition  of  the  urea*  The  cause  of  this  cfaaof^  if  a 
cjuestion  of  gi*eat  imjM)rtance,  as  the  irritation  of  the  ammoniacal  urine  in 
the  bladder  is  one  of  the  most  important  causes  of  tbe  pemtetence  of  Teejaal 
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catarrh.  It  is  generally  recognized  that  it  takes  place  by  a  process  of 
fermentation,  but  the  exact  nature  of  the  ferment  has  been  a  matter  of 
diqpnte.  All  urine  undergoing  ammoniacal  fermentation  is  found  to  contain 
microscopic  organisms,  often  of  various  kinds.  The  most  constant  is  a  small 
micrococcus,  but  with  this,  rod-shaped  organisms  showing  active  movements 
are  almost  invariably  present.  These  organisms  are  very  generally  regarded 
M  the  actual  ferment,  and  they  are  supposed  to  be  carried  into  the 
bladder  in  most  cases  by  instruments  used  in  the  treatment  of  the  various 
conditions  upon  which  the  cystitis  is  dependent.  The  evidence  in  favour 
of  this  view  cannot  be  fully  discussed  here,  but  it  may  be  stated  briefly 
(hat  experiments  by  Lister  and  others  have  shown  that  healthy  urine  drawn 
from  the  bladder,  with  proper  pi*ecautions  against  the  admission  of  organisms 
firom  the  air,  into  vessels  which  have  previously  been  heated  or  exposed 
to  the  flame  of  a  spirit  lamp,  shows  no  tendency  to  undergo  spontaneous 
decomposition,  and  may  be  preserved  for  months  in  contact  with  filtered  air 
without  becoming  ammoniacal.  It  is  not  uncommon,  moreover,  in  practice, 
to  meet  with  cases  in  which  the  patient  has  been  unable  to  empty  his 
Madder  completely  for  many  months  in  consequence  of  prostatic  disease,  and 
jet  the  urine  has  remained  acid  and  free  Irom  decomposition  throughout ;  at 
h«t  a  catheter  is  passed,  and  within  three  days  the  urine  is  decomposing  and 
ifaroiigly  ammoniacal.  Cases  are,  however,  not  unfrequently  met  with  in  which 
the  urine  is  foul,  and  yet  no  instrument  has  ever  been  passed.  In  these  the 
eiplanation  suggested  is  that  the  mucus  secreted  as  the  result  of  cystitis  hangs 
m  the  urethra,  which  is  not  washed  clean  at  every  act  of  micturition,  and 
constantly  forms  a  channel  of  communication  between  the  external  air  and  the 
bladder  by  means  of  which  decomposition  may  extend  into  the  bladder.  Urine 
which  is  mixed  with  a  considerable  proportion  of  alkaline  mucus  decomposes 
far  more  readily  than  the  healthy  secretion. 

The  constitutional  symptoms  of  chronic  cystitis  are  chiefly  due  to  the  dis- 
torbance  at  night  and  want  of  rest,  unless  the  urine  is  allowed  to  become  fool. 
If  this  happen,  the  ordinary  symptoms  of  chronic  septic  poisoning  usually 
manifest  themselves — irregular  febrile  disturbance,  loss  of  appetite,  foul  tongue, 
and  progressive  emaciation. 

Chronic  cystitis  is  not  unfrequently  fatal,  death  resulting  in  most  cases 
from  septicaemia,  or  from  extension  of  decomposition  to  the  urine  in  the 
nraters  and  pelves  of  the  kidneys  with  suppurative  nephritis.  These  condi- 
tions  are  accompanied  by  the  symptoms  already  described.  Occasionally,  in 
old  patients,  the  constant  disturbance  may  cause  death  by  exhaustion. 

The  Treatment  of  chronic  cystitis  must  always  have  reference  to  its  cause. 
If  it  be  due  to  stone  or  stricture  no  permanent  improvement  can  be  obtained 
till  these  causes  are  removed,  but  before  undertaking  this,  if  the  symptoms 
are  vei*ging  on  those  of  the  acute  form,  hot  hip-baths,  fomentations,  mucila- 
ginons  drinks,  hyoscyamus  with  alkalies,  and  especially  potash,  will  be  found 
most  useful.  The  bowels  must  be  kept  regular  by  enemata  or  castor  oil.  If 
there  should  be  strangury,  morphia  or  belladonna  suppositories  will  give  most 
nifef.  By  these  means  the  disease  may  be  prevented  from  assuming  the  form 
if  chronic  vesical  catarrh  ;  but  in  order  to  ensure  this  it  is  most  important 
ttat  decomposition  of  the  urine  should  be  prevented,  or  if  it  have  already  com- 
Henced  that  it  should  be  arrested.  For  the  prevention  of  the  decomposition 
ill  instrnments  should  be  washed  in  carbolic  acid  lotion  (1  in  40)  before  being 


1116 


DISEASES    OF    THE   BLADDER. 


used,  and  then  greased  with  **  Luud'si  oil/'  composed  of  abfiolate  phenol,  I  jmrt, 
castor  oil,  4  parts,  aiid  olive  oil,  h'l  parts  ;  or  with  the  foUowins^»  which  hati 
the  advantage  of  not  crystallizing  in  winter:  absolute  phenol,  1  part  ;  castor 
oil,  7  parts  ;  and  almond  oil,  h  parts.  The  penis  should  also  be  washed  wifcb 
boric  acid  or  carbolic  acid  lotion  after  micturition  and  covered  with  lint  soaked 
in  glycerine  of  carbolic  acid  or  a  piece  of  salicyhc  wooL  It'  the  urine  has  ooce 
become  foid  it  l^ecomes  necessary  to  adopt  local  means  to  correct  it.  No  g<XKi 
caa  be  exf^ected  from  medicines  bo  long  as  the  bladder  is  full  of  putrid  mucus  and 
urine.  The  bladder  must  therelbre  be  washed  out  with  some  antiseptic  solution, 
once,  or,  if  necessary,  twice  daily.  This  is  done  as  follows  ;  a  soft  catheter  U 
passed  and  the  urine  drawn  off ;  about  two  ounces  of  fluid  are  then  thrown  in 
from  an  india-rubber  bottle  fitted  with  a  brass  nozzle  and  stopcock.  The  fluid 
U  then  allowed  to  run  out  again,  and  this  is  repeated  till  that  which  comee 
back  is  quite  clean.  Nothing  is  gained  by  injecting  larger  quantities,  which 
only  cause  needless  pain  and  irritation.  There  is  another  method  of  waahini^ 
out  the  bladder  whit^h  will  often  be  found  useful.  It  consists  in  attaching  an 
india-rubber  tube,  about  three  feet  long,  to  the  catheter.  At  the  otlier  end  of 
the  tube  is  a  glass  fnnnel.  By  raising  the  funnel  about  two  feet  above  tlie 
patient's  body  ami  pouring  the  fluid  into  it,  sufficient  force  will  be  obtained  to 
lill  the  bladder.  When  sntticient  fluid  has  entered,  the  funnel  may  Ik-  allowed 
to  hang  over  the  side  of  tlie  bed  over  a  vessel,  when  the  fluid  will  be  witlidi*awn 
trom  the  bladder,  the  tube  acting  as  a  siphon.  Amongst  the  most  nfi«'ful  t»f  all 
juitiseptic  injeutkins  is  permanganate  of  potash  ;  the  solution  may  be  injected 
repeatedly  till  it  comes  back  purple.  Its  effect  is,  however,  very  temporary, 
and  it  is  well  after  the  bladder  has  been  cleaned  by  Condy's  fluid  and  water  to 
throw  in  a  small  qnantity  of  some  more  powerful  antisc^ptic.  Pcrhafjs  the 
best  of  these  is  qninine,  in  the  strength  of  two  to  three  grains  to  the  outloe 
of  water,  with  a  minim  of  dilute  sulphuric  acid  added  for  each  grain  ;  of  tbif 
about  one  drachm  may  be  led  in  after  the  catlieter  is  withdrawn.  Utber 
antiseptics  are  also  useful,  as  boric  acid  (u concentrateii  solution);  pe-n^hloride 
of  mercury  (gr.  \  to  jj.)  ;  a  concentrated  sulutiou  of  thymol  ;  ddtUc  nitric 
acid  (UK  ij.  to  Jj.),  i<tc.  One  of  the  most  ellicient  of  all  antiseptics  1  havt 
found  to  l>e  iodofnmi,  in  the  proportion  ol  from  two  U\  four  t^niiii^  to 
ounce  of  water,  with  a  little  mucilage  to  stispeud  it. 

Various  drugs  rnay  be  administea^d  internally  with  the  uojin  "tr 

the  decomposition  of  the  urine.     The  best  known  of  these  is*  Wi 

which  is  discharged  with  the  urine  in  the  form  of  hippuric  acid ;  it  in*y  be 
given  in  ten-grain  doses  three  or  four  times  a  day >  either  in  u  itill  it  in  a 
mixture  containing  mucilage  to  susf^end  it. 

Betoh  the  salicylate  of  /at  naphthol  ether,  may  be  given  m 
grairj  doses  in  cachets  or  pills.     Haccharin  in  one-grain  ihm^  ^^n 

found  usc^ful,  if  the  urine  is  foul,    Sulol  is  somewhat  extensive! 
Mansol  Sympson  has  pointed  out  that  the  drug  is  dangerous  if  i  h  . 
kidney  disease  ;  five  grains  may  be  given  three  times  a  day  or  oftcncr,  either 
in  pills  or  sn8})ended  with  mucihi gu.     Boric  acid  is  aomettmes  it»ful :  tau 
g^rains  should  be  given  thi-ee  times  a  day. 

When  by  these  means  the  urine  hws  bi^n  brought  into  a  t^jlcrnbly  boilUiy 
condition,  so  far  aa  putrefaction  is  concerned^  there  still  nniy  tx>utijiiie  n 
oonsiderable  excess  of  mucus  which  renders  it  prone  to  decompfise^  and  unles 
constant  care  is  exercised  the  patient  may  speedily  relapea     To  check  tliii 
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various  astringent  injections  are  sometimes  of  use,  such  as  tannin  (gr.  j  to  5  j) ; 
acetate  of  lead  Cgr.  \  to  5j) ;  or  nitrate  of  silver  (gr.  \  to  5j). 

Simultaneously  wich  antiseptic  or  astringent  injections,  medical  treatment 
may  also  be  carried  out.  The  greatest  benefit  will  be  derived  from  stimulat- 
ing and  balsamic  diuretics  such  as  bucha,  nva  ursi,  and  triticnm  repens  ;  but 
these  remedies  are  useless,  unless  taken  in  quantities  of  a  pint  or  a  pint  and  a 
half  in  the  day.  The  best  of  these  is  buchu.  The  infusion  should  be  mwde 
freshly  every  day  by  putting  half  an  ounce  of  the  leaves  in  a  tea-pot  and  pour- 
ing a  pint  of  boiling  water  on  them.  It  should  be  taken  cold,  and  the  whole 
pint  consumed  in  the  24  hours.  When  the  disease  is  very  chronic  no  remedy 
appears  to  me  to  possess  so  much  influence  over  the  mere  ropy  mucoid  dis- 
charge as  the  balsam  of  copaiba.  Turpentine,  cnbebs,  and  tinctute  of  the 
ses(|uichloride  of  iron,  will  be  found  useful.  It  is  often  difficult  to  say  before- 
hand which  diuretic  will  suit  best,  and  I  can  lay  down  no  precise  rules  to  guide 
the  practitioner  in  this  respect.  But  they  may  often  be  tried  or  alternated 
with  advantage.  In  many  cases  great  relief  is  obtained  from  each  new  remedy, 
but  it  is  not  maintained. 

The  diet  must  be  very  carefully  attended  to  ;  no  hot  or  spiced  food  should 
be  allowed,  and  little  or  no  salt.  Alcoholic  stimulants  are  better  entirely 
avoided,  but  should  any  be  required  weak  gin,  or  Hollands  and  water,  or 
whisky  and  water  are  the  best.  Coffee  must  be  strictly  forbidden,  but  weak 
tea  may  be  taken.  Much  benefit  may  often  be  derived  from  a  pure  milk  diet 
for  some  weeks  if  the  patient  can  bear  it ;  if  it  prove  too  rich  the  cream  may 
lie  taken  off.  A  course  of  one  of  the  alkaline  mineral  waters  may  sometimes 
prove  of  service,  especially  in  gouty  subjects.  The  body  must  be  warmly 
clothed  and  all  exposure  to  cold  avoideii. 

IRRITABIIilTT    OF    THX    BUa)DXR. 

Irritability  of  the  Bladder  is  not  a  disease ;  it  is  merely  a  symptom. 
It  is  of  very  frequent  occurrence  and  is  met  with  at  all  ages,  and  arises  from 
a  great  variety  of  causes.  It  consists  in  a  frequent  desire  to  pass  water,  not 
dependent  on  an  increase  in  the  quantity  of  the  secretion.  The  desire  is 
usually  so  urgent  as  to  amount  to  actual  pain,  and  in  extreme  cases  it  is 
impossible  to  delay  the  act  by  any  voluntary  effort.  The  urine  is  generally 
ejected  forcibly,  or  even  spasmodically,  and  in  small  quantities  at  a  time.  It 
may  or  may  not  be  attended  with  strangury,  according  to  the  cause  and  the  part 
affected.  Strangury  is  most  marked  in  those  cases  in  which  it  is  due  to  disease 
of  the  prostate  or  neck  of  the  bladder.  In  some  persons  frequency  of  mictu- 
rition may  be  merely  a  habit.  It  then  occurs  in  the  day  only.  If  a  patient  is 
disturbed  mrire  than  once  at  night  to  pass  water  true  irritability  exists. 

The  Causes  of  irritability  of  the  bladder  differ  somewhat  as  the  affection 
occui-s  in  men,  in  women,  or  in  children.  In  men  they  may  be  arranged  under 
the  following  heads  : — 

1.  Morbid  ('omlitiom  of  the  Urine.- -\i  this  secretion  be  preternaturally 
acid  and  loaded  with  urates  or  uric  acid,  it  is  especially  apt  to  occasion  an 
irritation  of  the  bladder,  attended  with  pain  and  a  frequent  desire  to  micturate. 
Urine  containing  oxalates  in  large  quantity  is  sometimes,  though  mox^Tw^-* 
a  sourc-e  of  irritability  of  the  bladder,  which  in  these  cases  is  pcrhapa  vinssxjw*^ 
by  the  morbidly  sensitive  state  of  the  nervous  system  sometime?*.  *-#:i-«>^5^'^ 
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with  thes«  coDditioiis  of  the  uriDc.  Amorphous  phosphatefi  passed  at  fcbe  eud 
of  micturition  may  cause  KCivere  pain,  with  a  constant  desire  to  pass  water, 
lasting  for  an  lionr  or  legs.  It  ceases  as  soon  as  the  **  alkaline  tide  "  in  thr» 
urine  has  pag&ed  (p.  J <^'I\V), 

In  gout^  irritability  of  the  blatlder  is  not  unfreqiiently  met  with*  Thin 
may  in  some  cases  be  owing  to  the  acid  chamcter  of  the  urine  ;  in  othera,  U\ 
gouty  inflammation  of  the  bladder  or  prostate. 

2.  Bfinal  disease^  more  particularly  the  lodgment  of  a  stone  in  the  kidney* 
will  often  occasion  sympathetic  pains  iu  the  bladder,  with  much  iiTitability  of 
that  organ,  so  as  closely  to  simulate  vesical  disease,  or  even  to  lead  to  n 
suspicion  of  the  existence  of  stone  in  the  bladder.  Tuberculous  pyelitis  will 
give  rise  to  similar  symptoms  ;  in  fact,  in  s^jme  cases  the  fre(]ueney  of  micto- 
rition  may  be  greater  than  in  almost  any  oLlier  affection  of  the  urinary  orgaoSw 

8.  iJisease  of  the  Bladfhr  itself,  as  a  chronically  inflamed  state  of  its  diugooh 
menibrane*  will  give  rise  to  pain  and  iiTitation  on  the  accumnlation  of  a  smiJl 
(|uantity  of  urine,  with  a  frequent  desire  for  its  expulsion,  80,  also,  when  the 
bladder  is  fasciculated,  or  s<acculated,  and  more  especially  if  tliere  be  a  tnmoar 
iu  a  state  of  ulceration,  most  severe  and  intractable  irritability  may  be  indncetL 

4,  A  ^ione  in  the  BiaddeT  will  always,  by  its  mechanical  action,  by  itf 
weight  and  pressure,  by  rolling  about  when  the  body  is  in  motion,  irritate  the 
interior  of  the  organ  ;  and,  in  fact,  the  *'  rational  symptoms'*  of  stone  in  the 
bladder  are  simply  tliose  of  irritability  of  that  organ, 

r>.  Infiammaiion,  Hceraiiort,  Abscess,  Tuhmrh^  tyr  other  TMftm^s  of  tkt 
Pros  fa  If,  and  inflammation,  gonorrhteal  or  simple,  and  absa-ss  or  stricture  of 
the  deeper  portions  of  the  urethra,  also  not  onfrequeunv  nti-M^ion  in-ibiLniM' 
of  the  bladder, 

r>.    Varmts  Diseases  in  NeifjhtHmnnff  Organs  wilt  oirnsion  ui!- 
Amougflt  the  most  frerjuent  are  fissure  and  ulcer  of  the  rectum  and  ,         , 
prolapsus  recti,  intestinal  worms,  gal  I -stones,  and  varicocele. 

The  Diagnosis  of  irritability  of  the  bladder  is  made  by  the  patieat  hiuiself : 
but  it  ifi  often  a  matter  of  no  little  diflicutty  to  the  Surgeon  to  ascertain  Uie 
precise  cause  of  that  irritability.  This  can  of  course  be  done  only  by  a  can^ful 
exploration  of  the  whole  of  the  urinary  organs,  and  often  of  the  neighUjuring 
parts  ;  no  mere  inquiry  into  the  natun.'!  of  the  symptoms  t*an  clo  more  than 
establish  the  fact  of  the  existence  of  "'  irritability  of  tlic  btudder/'  and 
afford  some  evidence  of  a  negative  kind  as  to  the  abseuci*  of  certain  eau«e«i. 
Nothing  short  of  a  careful  exploration  of  the  urethra,  pnmtate,  and  bladder,  bv 
means  of  the  catheter,  linger,  and  sound,  and  cy8toecop4%  can  enable  i\w  prac- 
titioner to  state  with  absolute  certainty  on  what  the  irritability  defwndi,  I 
have  r€j>eatedly  seen  cases  of  stone  in  the  bladder^  and  of  prugutic  diseaae^ 
vainly  treated  for  mouths  as  cases  of  simple  "irritability  of  the  bladder  ;  '* 
the  existence  of  the  real  cause  of  the  symptoms  having  been  overhM>tmi 
altogether,  until  a  proper  examiuatiun  of  the  urinary  orguns  was  indented. 
So  closely,  in  fact,  do  the  symptoms  of  vesica!  imtation,  uy  ►m  goot^or 

aympathetic  with  kidney  disease,  simulate  those  that  are  '  %i  ^  Hone 

in  the  blmlder,  that  it  is  impossible  for  the  most  experienced  mt^dical  jirae- 
titioner  to  refer  them  with  certainty  tu  the  right  cause  without  e^qilonQg 
this  cavity.  I  have  known  several  patienta  who  had  ln^-n  operatad  on 
for  stone,  and  who,  some  years  afterwards,  solfered  fn»T^  ibflitv 

of  the  bladder,  imagine,  but  erroneously,  that  they  wcfL-  ndjr  • 
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recurrence  of  the  calculus,  so  closely  do  the  two  classes  of  symptoms  coincide  in 
character. 

Cases,  however,  will  he  met  with  now  and  then,  in  which,  in  spite  of  the 
most  careful  examination  and  prolonged  observation,  no  tangible  cause  will  be 
found  for  the  irritability  of  the  bladder. 

In  the  Treatment  of  irritability  of  the  bladder  it  must  be  borne  in  mind 
that  this  condition  is  not  a  substantive  disease,  but  an  assemblage  of  symptoms 
resulting  from  the  influence  of  a  great  number  of  very  various  causes,  which 
must  first  be  removed  before  the  bladder  can  recover  its  normal  sensibility  and 
tone.  When  once  the  occasioning  cause  has  been  removed,  whether  that  be  a 
calculus,  or  gout,  or  prostatic  disease,  or  a  pile,  such  local  vesical  irritability 
as  may  remain  may  be  removed  by  alkaline  and  mucilaginous  drinks.  Seda- 
tives may  be  of  use  ;  some  in  one  case,  others  in  another.  Opium  and  bella- 
donna, either  by  mouth  or  in  suppository,  are  amongst  the  best.  Hyoscyamus, 
or  Indian  hemp,  suits  some  patients  ;  and  chloral  is  one  of  the  most  generally 
useful  remedies.  The  diet  should  be  carefiiUy  regulated,  and  warm  hip-baths 
used  frequently.  In  cases  in  which  no  tangible  cause  can  be  found  and 
removed,  and  which  prove  hopelessly  intractable  to  every  means  of  treatment, 
local  and  constitutional,  nothing  can  be  more  miserable  than  the  state  of  the 
unfortunate  victim  of  an  "  irritable  bladder."  Under  these  circumstances, 
much  relief  may  be  given  by  temporary  drainage  of  the  bladder.  This  may 
conveniently  be  done  in  the  following  manner,  as  practised  by  Thompson  : 
An  ordinary  curved  median  staff  is  first  passed  into  the  bladder,  and  the 
patient  is  tied  up  in  the  lithotomy  position.  The  Surgeon  then  introduces 
his  left  forefinger  into  the  rectum  and  feels  for  the  apex  of  the  prostate.  He 
then  takes  a  long  narrow-bladed  straight  bistoury,  and  makes  an  incision 
about  one  inch  and  a  quarter  long  in  the  middle  line  of  the  perinaeum,  ter- 
minating about  three-quarters  of  an  inch  from  the  margin  of  the  anus.  The 
knife  is  then  turned  with  its  back  to  the  rectum  and  entered  near  the  lower 
end  of  the  superficial  incision.  Guided  by  the  finger  in  the  rectum,  the  knife 
is  then  pushed  steadily  on  till  it  enters  the  groove  of  the  staff  near  the  apex  of 
the  prostate.  By  drawing  it  forwards  in  the  groove  the  membranous  part  of 
the  urethra  is  opened.  The  knife  may  now  be  withdrawn,  cutting  slightly 
forwards  in  so  doing,  care  being  taken  not  to  wound  the  bulb  more  than  can 
possibly  be  avoided.  Thompson  then  introduces  a  blunt  gorget-like  director 
with  a  beak  to  run  in  the  groove.  An  ordinary  long  steel  director,  or  a  long 
prol)e,  may  be  used  instead  if  this  instrument  be  not  at  hand.  The  staff 
being  withdrawn,  the  finger  is  gently  pushed  along  the  director  into  the 
bladder.  The  operation  is,  in  fact,  nothing  more  than  the  ordinary  median 
operation  for  lithotomy  as  performed  by  Allarton.  By  careful  examination  of 
the  interior  of  the  bladder  with  the  finger,  it  may  be  i>os8ible  to  detect  some 
cause  for  the  symptoms,  and  to  apply  appropriate  treatment.  But  even  when  no 
cause  is  detected  many  patients  are  greatly  relieved  or  even  cured  by  draining 
the  bladder  for  a  few  days  with  a  tube.  In  some  cases  of  this  nature  an 
exploratory  suprapubic  cystotomy  has  been  performed  ;  it  is  a  more  severe 
operation,  but  the  opening  is  more  conveniently  placed  for  a  thorough 
exploration  of  the  bladder. 

Irritability  of  the  Bladder  in  Boys  may,  as  in  adults,  arise  from  a 
variety  of  causes.    Among  the  less  common  is  stone,  but  this  should  aXn^'^^'Owt 
excluded,  first  by  careful  sounding  lest  time  be  lost  in  useless  treaX^^'^K^  ^ 
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■sue  other  stipposed  cause.    A  loog  foreskin,  especially  with  accumulation  nj 
smegma  beneath  it,  or  a  phimosis,  ninv  give  rise  to  considerable  frecinen rj  > 
raictnrition  rrnd  pain   in  a  young  boy.     If  neither  stone  nor  phimosis  bel 
present  the  nrine  should  be  exarained,  and  poe^iibly  a  dep<»sit  of  uric  acid  marf 
be  founds  which  k  not  UDconunon  in  young  children  who  are  overfed  ofj 
exposed  to  an  impure  atmosphere  in  a  crowded  city.     If  much  mnf!ii«  be) 
present,  or  even  pn^  it  may  be  due  to  cf ironic  cystitis.     This  affection  appesrfl 
to  be  analogous  to  the  8tranion&  inflammations  of  the  mucons  membranes  of  \ 
the  eyes,  nose,  and  throaty  that  commonly  occur  hi  scrofulous  children.     In 
this  condition  the  child  passes  ^vater  with  great  frcfjucucy  and  with  much 
pain  :    the  urine  is  offensive,  and  usually  phosphatic  ;   much  nneitfiness  is  | 
complained  of  about  the  groins  and  along  the  penis  ;  in  fact,  many  of  the 
ordinary  symptoms  of  stone  are  present     On  souudiiig  the  bladder,  it  will  be 
found  roughened,  fasciculated,  rind  often  containing  sabulous  matters  mixed 
with  mucus.     Occasionally,  though  rarely,  tuberculous  disease  of  the  ariDarf 
tract  is  met  with  in  children.     It  presents  the  same  appearances  as  in  the 
adult.     Irritable  bladder  in  children  is  very  frequently  due  to  thread-worm* 
in  the  rectum*  which  shoukl  always  be  sought  for  in  all  doubtful  cases.     More 
rarely  it  may  iirige  from  the  presence  <>f  a  rectal  polypus. 

The  Treatment  consists  in  removal  of  the  cJiuse  when  this  is  posaible.  In 
the  strumous  affection  of  the  mncous  membrane^  if  the  urine  be  foul,  the 
bladder  must  if  possilile  be  cleaned  out  as  in  the  adult,  should  the  child  h^ 
old  enough  for  this  to  l>e  done.  The  bladder  may  aho  be  washed  ont  from 
time  to  time  with  a  weak  sohition  of  nitrate  of  silver.  Beyond  this  the  treat- 
ment consists  in  attention  to  the  general  improvement  of  the  health,  in  tiie 
removal  of  intestinal  irritation,  in  the  regulation  of  the  digestive  functiom, 
and  in  the  administration  of  copaiba  in  small  doses,  either  alone  or  Dtujoincd 
ttntii  a  few  minima  of  hquor  potasaae. 

Irritability  of  tke  Bladder  in  Women  often  simulates  stone  so  clofdy. 
that  it  IS  only  after  very  careful  mounding  that  the  Sargeon  is  satisfied  that  no 
calculus  exists.  This  condition  may  arise  from  a  variety  of  causes,  similar  to 
those  described  at  p,  1117,  as  occasioning  irritability  of  the  male  bladder* 
There  are  some  conditions,  however,  in  which  it  occurs,  that  are  pecuh'ar  Id 
women  :  I.  It  may  be  a  truly  neurotic  or  hysterical  affection,  2.  It  ia  moat 
commonly  the  result  of  enlargement  of  the  body  of  the  uttTus  fnmi  whalevfr 
cause,  and  is  thus  very  frequent  in  early  pregnancy,  :J.  Inflammatorr  alTec- 
tions  in  the  pelvis,  such  as  pelvic  peritc»i}iti8,  Irefjuentiy  occasion  painfcil  and 
frequent  micturition,  4,  It  is  often  sympathetic  ;  being  connected  with  soar 
local  disease  of  the  genito-urinary  organs,  such  as  a  vaacuhir  caruncle  of  the 
urethra,  which  will  require  to  be  cnred  before  the  bladder  ean  Im*  brought  mu* 
a  healthy  state,  ft,  Tnmoui>i  of  various  kinds  occupying  the  cavity  of  tbtf 
pelvis  may  occasion  in-itahihty  of  the  bladder  by  the  traction  exertal  upna  k- 
6.  Prolapse  of  the  anterior  w^ill  uf  the  vagina,  drawing  down  the  c<»m^MMl«^ 
iiig  portion  of  the  bladder,  may  occasion  the  condition,  e-|  t  the  vmm\ 

pouch  contains  stiignant  phosphatic  urine.     It  amy  Iw*  n  v  die  ostj  tif 

a  pessary,  or  by  a  plastic  opemtion.  7,  In  strumoU!«  girls  tt  may  be  dur  tu  t 
congested  and  irritated  state  uf  the  vesical  mucons  membrane,  similar  to  that 
which  is  met  with  in  boys  (see  above).  It  is  ct»mmonly  asaa^iaied  willi  a 
muco-purulent  discharge  from  the  vagina.     In  cases  -  lvaee»  tlie  patient 

vetjuires  to  be  put  ufon  a  general  tonic  ti^atment,  uu  bidder  ahoaM  le 
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mopped  ont  with  a  very  strong  solution  of  the  nitrate  of  silver.  This  is  best 
done  by  dilating  the  urethra,  passing  a  silver  tube  into  the  bladder,  and  then 
through  it  a  small  sponge-probang  charged  with  the  solution. 

ATOMT    07    THX    BLADDXR. 

By  Atony  of  tka  Bladder  is  meant  such  a  degree  of  weakness  of  this 
organ  that  its  power  of  emptying  itself  is  partially  or  wholly  lost.  It  is  in 
the  great  majority  of  cases  a  condition  of  old  age,  and  is  not  to  be  confounded 
with  paralysis  of  the  bladder,  such  as  occurs  in  cases  of  injury  or  disease  of 
the  spinal  cord.  In  atony  the  nervous  supply  is  unimpaired ;  it  is  the  muscular 
tissue  that  is  at  fault.  The  muscular  tissue  of  the  bladder  may  be  impaired 
from  several  causes.  By  far  the  most  common  is  the  chronic  strain  to  which 
it  is  exposed  in  over-distension  of  the  bladder  from  mechanical  obstruction  at 
its  neck  arising  from  enlargement  of  the  prostate.  In  this  condition,  if  the 
dilated  bladder  be  examined  microscopically,  its  walls  will  be  found  to  contain 
a  great  excess  of  somewhat  dense  fibroid  tissue,  amongst  which  lie  scattered 
patches  of  muscular  tissue. 

In  some  rare  cases  atony  of  the  bladder  may  result  from  a  single  prolonged 
voluntary  or  involuntary  over-distension.  The  structural  changes  jnst  de- 
scribed would  then  of  course  not  be  present. 

Besides  these,  there  is  another  variety  of  atony  of  the  bladder  commonly 
met  with  in  early  middle  life^  though  it  may  occur  at  any  age.  In  all  the  cases 
in  which  I  have  seen  this  form  of  atony  it  has  been  the  consequence  either  of 
gonorrhoea!  cystitis  or  of  cystitis  following  lithotrity.  It  may  lead  to  partial 
or  complete  retention.  It  is  often,  but  not  always,  associated  with  vesical 
catarrh  and  fetid  urine.  This  condition,  when  once  it  has  become  chronic,  is, 
I  believe,  incurable.  In  it  structural  changes  take  place  in  the  bladder  oonse- 
qnent  upon  the  extension  of  the  chronic  inflammatory  process  from  the  mueons 
membrane  to  the  submucous  tissue  and  muscular  coat.  Its  walls  become 
thickened,  rugged,  and  pouched.  The  bladder  is  able  neither  to  retain  the 
normal  amount  of  urine,  nor  completely  to  empty  itself.  The  retained  urine 
usually  undergoes  decomposition,  and  this  condition  is  very  apt  to  end  in  fatal 
disease  of  the  kidneys. 

Excluding  all  these  conditions,  there  is  yet  another  form  of  atony  of  the 
bladder  which  may  be  regarded  as  the  most  typical  variety.  It  is  essentially  a 
condition  of  old  age,  and  appears  to  be  a  senile  degenerative  change  analogous 
to  that  of  the  heart  and  other  organs  so  commonly  met  with  at  that  time  of 
life.  Such  a  change  occurring  in  a  bladder  occasions  its  distension  from  slight 
causes  of  obstruction  which  could  readily  be  overcome  by  the  healthy  organ 
of  a  younger  man.  Thus,  we  not  unfrequently  see  a  dilated  atonic  bladder 
occurring  as  the  result  of  stricture  of  the  urethra  in  an  old  man,  instead  of 
the  contracted  hypertrophied  organ  commonly  met  with  as  the  result  of  this 
disease.  A  strong  bladder  may  overcome  a  moderate  amount  of  obstruction 
to  the  escape  of  the  urine  ;  an  atonic  bladder  utterly  fails  to  do  so.  Thus,  we 
see  that  a  condition  of  atony  of  the  bladder  may  occur  in  an  otherwise  heidthy 
man  from  the  obstruction  of  prostatic  disease,  while,  on  the  other  hand,  a  degree 
of  obstruction  that  would  be  harmless  to  a  healthy  man  may  cause  serlooi. 
symptoms  in  one  whose  bladder  is  atonic  to  begin  with.  It  is  ditfi^^'^'^*^ 
determine  in  most  cases  which  is  to  be  regarded  as  the  primary  oox^^^j^^^^s^- 
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The  fact  that  atonj  of  the  bladder  is  rarely  met  with  in  women  would  6i 
that  in  the  great  majority  of  cases  mechanical  obstruction  from  enlargement 
of  the  prostate  is  to  be  regarded  as  the  primary  factor  in  the  prodnctioa  of 
the  disease. 

Symptonis,— When  this  condition  comes  on  slowly  as  the  resalt  of  ad- 
vancing yeiirs,  the  jiatient  usually  finds  that  the  urine  escapes  in  a  dribblin;!,^ 
manner  :  that  there  is  some  difficulty,  and  at  last  an  impossibility,  in  empty* 
ing  tlie  bhukit^r  completely  ;  that  there  is  not  that  forcible  ejection  of  the  last 
dropd  of  urine  that  is  chanicteristic  of  a  healthy  tone  in  the  ofjLfan  ;  at  tlie 
Btime  time,  there  is  not  nnfrequently  a  tendency  to  the  dribbling  away  of  a  fisw 
drops  towards  the  end  of  micturition,  and  atler  its  apparent  cessation. 
The  patient  feels  a  desire  to  pass  water  moi-e  frequently  than  uanal*  He 
cannot  retain  his  m'ine  for  more  than  an  hour  or  two  ;  he  is  often  disturbed 
during  the  night,  and  if  he  does  nob  at  once  obey  the  impulse,  is  apt  to  wet 
hie  clothes.  This  frequent  desire  to  pass  water  is  due  to  the  bladder  never 
emptying  itself,  a  certain  quantity — aeveral  ounces — of  residnal  urine  being 
left  behind  ;  by  the  additicm  of  a  small  quantity  the  bladder  becomes  over- 
loaded, and  the  desire  to  micturatit  is  felt.  Temporary  relief  is  afforded,  hot 
as  secretion  ooutinues  the  bladder  soon  tills  np  again,  and  so  the  prooeas  go^ 
on.  When  complete  retention  occurs,  the  bladder  slowly  nses  out  of  the  pelw 
into  the  hypogastric  region,  reaching  even  as  high  as  the  umbilicus.  On 
Gxamining  the  lower  part  of  the  abdomen,  the  organ  will  be  felt  hard,  dastic, 
roundetl,  and  pyriform  in  shaj»e,  projecting  above  the  pnbes,  and  feeling  ehhoIi 
like  an  enlarged  ut^Tus.  In  this  situation,  also,  percussion  will  elicit  a  doll 
sound ;  on  exploring  the  part  through  the  rectum,  the  bladder  will  be 
found  to  project  in  this  direction  also ;  and  on  tapping  with  the  fingere  above 
the  pubes,  fluctuation  may  be  felt  through  the  wall  of  the  gut. 

The  distension  of  the  bladder  is  sometimes  so  very  griidual  and  alow  tliat 
the  over-distended  organ  has  been  mistaken  for  an  abdominal  tumour.  The 
urine  dribbles  away,  and  no  pain  and  but  little  inconvenience  is  felL  (Edeon 
of  the  legs  may  occur  from  pressure  on  the  iliac  veins. 

Atony  of  the  bhwider  is  a  sufficient  cause  for  incomplete  n  -f  urine. 

But  it  dticB  not  appear  to  be  adequate  to  explain  the  complete  ion  with 

distension  of  the  bladder  that  is  commonly  seen.  For  this  to  occur  therr 
must  be  some  mecbanical  obstacle,  however  slight,  to  the  outward  flow  of  tbt- 
urine— <;ontractiou  of  the  neck,  or  an  enlarged  proetate.  Could  oompW 
Intention  occur  from  a  merely  atonic  bladder,  we  should  meet  with  it  u 
frequently  in  women  as  in  men.  It  is  the  mechanical  obstacle  at  the  neck  of 
Lhe  male  bladder  which  intensities  the  ejects  of  its  atony  and  lenda  lo  tbe 
complete  stoppage. 

After  the  bladder  has  once  become  distended,  the  retention  may  be  oooi* 
plete,  but  it  more  commonly  happens  that  a  quantity  of  urine  continoei  to 
dribble  out  of  it ;  in  fact,  the  amount  that  escapes  in  this  manner  nii^  lie 
very  considerable,  though  the  retention  continue  unrelieved.  This  tfttniim 
with  dribblithj  is  a  condition  uf  great  practical  imi>ortanoe,  &«  tht^  ooDttuoeJ 
escape  of  urine  may  lead  the  patient,  and  even  the  Hurgeon^  to  overlook  the 
true  state  of  things  ;  the  more  so,  as  in  elderly  i>eopie  nefti9nti0it  alowfy 
induced  often  occasions  but  little  iuconvenicnre.  I  hrtve  drufm  off  naarljt 
gallon  of  urine  from  a  patient  in  whom  it  had  not  '  ected  tlial  retMi* 

tion  existed,  in  consequence  of  the  continuance  of  ih...  :. —  hng.     In 


1 


I 


ATONY    OF    THE    HL ADDER:    RESULTS.  1123 

retention  is  not  by  any  meanj)  bo  common  as  in  men,  but  the  bladder  will 
sonjetimes  attftin  an  enormous  size,  rifiiiig  as  high  as  the  umbih'cna  %  and  such 
large  bladders  have  been  tapped  ander  the  supposition  that  tlio  tumour  was  an 
ovarian  cyst,  or  some  similar  «rrowth.  I  once  witnessed  ftuch  a  ease  in  which 
the  Surgeon,  to  his  surprise,  on  taptprng  the  tumour,  drew  ntt'  a  quantity  of 
clear  and  healthy  urine,  iiisteatJ  of  ovarian  fiuid  ;  fortunately  no  bad  ejects 
followed.  This  retention  with  dribblin*:  occurs  in  consequence  of  the  bliidder, 
as  it  rises  out  of  the  pelvis,  eluoji^ting  its  neck ;  and  as  the  body  becomes  bent 
forward  over  the  pubes  a  sharp  rurve  or  angle  is  formed  at  the  Junction  of  the 
ne<-^k  and  body  of  the  viscus,  through  which  a  small  stn^am  of  urine  continues 
to  dribble  away,  and  escapes  rather  by  its  own  gmvity  than  by  any  expulsive 
effort  on  the  part  of  thtj  patient. 

Biagnoais. — Retention  from  AUmy  can  easily  be  distinguished  from  reten- 
tion JVom  Obsfrurtmu  In  the  former,  on  inti-oducing  the  catheter  when  the 
patient  is  lying  on  his  back*  the  instrument  will  not  only  readily  enter,  but  the 
urine  will  smrply  flow  out  in  a  slow  uniform  stream,  not  being  projected  in  a 
jet  by  the  contraction  of  the  walls  of  the  organ,  but  rising  and  falling  in 
(»bedienoe  to  the  respimtory  movements,  or  to  the  contratlions  of  the  abdo- 
minal muscles,  l4i  retention  from  obstruction,  some  ditficulty  will  be  ex- 
perienced in  j»as8ing  the  instrument  at  some  one  point,  either  in  the  urethra  or 
at  the  prc*stHte  ;  and  when  once  it  is  introduced  into  the  bladder,  the  urine  will 
^icape  in  a  fix^e  and  far  projected  stream. 

B^aulta. — The  habitual  retention  of  a  small  quantity  of  urine  in  an  atonic 
l>lndder  which  is  incapable  of  discharging  completely  the  whole  of  its  contents 
occurs  much  more  fretjuently  than  is  susjx^cted.  The  quantity  thus  retafne<l 
will  vary  from  an  otincc  to  half  a  pint — the  patient  believing  that  he  has 
emptied  his  bladder.  The  existence  of  this  residual  urine  is  readily  determined 
by  the  introduction  of  a  catheter  after  the  patient  thinks  he  Ims  emptied  his 
bladder.  In  consequence  of  the  bladder  never  being  completely  emptied, 
there  will  l>e  frequent,  sudden,  aud  almost  irresistible  culls  to  jwtss  urine,  so  us 
to  siraulale  iiritifcliility  of  the  bladder.  The  retained  urine  bec<jmc>*  otfensivei 
ammoniacal  or  fishy  in  odour,  and  mixed  with  mucus  or  muco-pus.  The  con- 
stituents of  the  urine  becf»me  re-absorbed  or  are  not  excreted,  derange  the 
healthy  ^\\^  rise  to  impaired  nutrition^  and,  being  eliminated  by  the  skin, 
irritate  it  and  occasion  intractable  forms  of  skin  disease,  I  have  a«*en  chronic 
eosenia  of  the  most  itiveterate  character  produced  in  this  way,  and  yield  to 
treatment  only  on  csare  being  taken  to  keep  the  bladder  clear  and  free  from 
residual  urine. 

The  effects  of  Ute  preaenoe  of  retained  urine  and  of  retention  with  dribbling 
mauipt  identical.  Wlien  retained  urine  is  constantly  present  the  general  health 
itakibi  the  imticnt  Incoming  slowly  poigau<L>d  by  the  inability  to  get  rid  of  an 
excretion-  In  retention  with  dribbling  the  danger  is  more  immediate,  and 
directly  dejieudent  on  the  liability  t*i  secondary  disease  of  the  bladder  and 
kidneys.  Subacute  cystitis  occurs  as  the  result  of  the  continued  over* 
dtsteiiiion  of  the  bladder.  The  symptoms  are  such  as  are  des^rribe*!  at  p.  looS 
aa  being  indicative  of  urinary  fever.     The  patient  suffers  from  chiDR  or  slight 

I  rigors  followed  by  depression  and  low  spirits.     Fever  of  a  tv]  *    comes 

on,  with  brown  tongue,  occasional  retchings,  mild  delirium,  j*'      ^        ^^^^s^-^w* 
iion*    This  condition  <iccurring  in  an  aged  man  long  suffering  froixk  ^fi.w«^  ^^^^ 
the  bladder,  witli  mt«t  probably  an  unsinind  stiUe  of  the  kidneys  a(ccio'^^^^^ 
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thin,  k  commonly  fatal.     It  is  thus  that;  cfaronio  retention  from  atonf  of 
bladder  destroys  life^  not  by  ulceration  of  the  or<^»n  or  by  extmvasnttan 
urine,  which  does  not  occur  in  these  cases  a£  in  other  forms  of  more 
retention. 

Treatment. — Atony  of  the  bladder,  except  in  the  few  cages  that  mm 
a  fiincfle  over-distensiou,  is  incurable.  It  is  dependent  upon  senile  changes  in 
the  viscus  al  an  orjsjanic  character  that  may  be  relieved  but  cannot  he 
remedied.  The  f»:reat  danger  in  this  state  arises  from  the  retained  urine*  even 
though  retention  be  by  no  means  complete.  So  long:  88  this  residaal  nrijie  it 
in  small  quantity  no  harm  results.  Even  when  it  accumulates  »n  as  te 
amount  to  eeveral  ouuces,  it  may  ^ivc  rise  to  no  eyraptom  beyond  fn?qiienj<5^ 
of  micturition.  Sooner  or  later,  however,  the  over-distension  causes  some  irri- 
tation of  the  bladder,  and  the  urine  becomes  cloudy  from  excess  of  mucus. 
Decomposition  of  the  retained  urine  then  frequently  takes  place,  either  from 
extension  of  decomposition  up  the  urethm  or  after  the  piassage  of  instrn* 
ments,  as  already  described.  It  must  not  be  supposed  that  mere  retention  iif 
a  small  quantity  of  urine  after  each  act  of  micturition  is  sufficient  in  M^H  u> 
cause  decomposition.  Nothios^  is  more  common  than  to  find  patients  who 
have  not  emptied  their  bladders  for  many  months,  and  whose  nrine  in  yet 
peifectly  normal  in  every  respect.  The  statement  sometimes  made  that  de- 
composition  never  takes  place  till  after  an  instrument  has  lieen  passed,  is, 
however,  not  accurate,  although  in  the  great  majority  iif  ciises  the  urine  bt- 
comes  amraoniacal  only  afler  surgical  interference.  When  this  takes  plaoe  all 
the  symptoms  of  chronic  or  subacute  cystitis  supervene.  Febrile  disturbttooe 
of  the  type  of  chronic  septic  poisoning  sets  in,  and  death  may  follow.  This  is 
more  especially  likely  to  happen  when  the  kidneys  are  alTected  by  i^hronic 
iuti>rstitial  nephritis,  which,  as  already  pointed  out  (p.  i#U4),  is  a  ctimoioii 
result  of  prolonged  over-distension  of  the  bladder. 

The  primary  object  of  all  treatment  in  ordinary  nncompiicated  senile  atcmr 
of  the  bladder  is  to  free  the  patient  from  the  residual  urine,  which  hr  is  do 
longer  able  to  expel.  This  can  be  done  only  by  the  use  of  the  catheter,  and 
it  is  the  duty  of  the  Surgeon  to  teach  the  patient  how  to  use  this  instrameiit 
for  himself,  so  that  at  all  times  he  may  be  the  master  of  his  own  situation,  and 
relieve  himself  when  necessary. 

The  commencement  of  ^*  catheter  life/*  as  it  has  been  appropriatt^ly  termtd 
by  8ir  Andrew  Clark,  is  an  important  period  in  a  man's  existence.  For  wheo 
once  the  use  of  the  instrument  has  been  begun,  it  can  rarely  be  discontiniied. 
Hence  it  is  well  not  to  begin  it  unnecessarily  early.  Rut  it  is  of  at  least  tH]iial 
importance  not  tu  fall  into  the  opposite  error  of  delay iug  its  us©  too  long*  leA 
the  residual  urine  be  allowed  to  accumulate  to  such  an  extent  as  to  becoiiie  i 
source  of  discomfort  to  the  patient,  of  injury  to  his  general  bealtii,  and  irf 
danger  by  inducing  septic  cystitis  and  all  its  ctincumitarit  evils. 

The  use  of  the  catheter  in  cases  of  atony  of  the  bladder  for  the  ttSDo^  ef 
residual  urine  is  very  simple,  and,  if  the  kidneys  be  sound  and  tlie  m^^ 
ordinary  precautions  taken,  is  unattended  with  any  danger.  The  safest oiIImW 
to  use  is  a  soft  one.  The  simple  soft  a^d  rubber  catheter  will  often  pmm  wilk 
ease,  and  is  then  by  far  the  best  instrument  to  use.  Metallic 
need  not  be  used  by  the  Surgeon,  and  should  ne\  er  be  employed  by  Ifce 
himself*  The  ordinary  elbowed  prustatic  cathctt^r,  or  the  eonioal  one  wttli  s 
bulbous  end  of  medium  size,  will  i»e  found  most  convenient  if  the  fubher 
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instmmeat  will  not  pass.     This  should  be  passed  whilsL  the  patient  is  staod- 
\n^  np,  with  every  posflible  care  and  gentleness*    The  instrumeot  should  be 
lubricated  with  an  aDtiseptic  oil.     After  and  before  nae  the  instrument  mu&t 
ije  washed  in  cold  carlmlized  water,  so  that  all  chance  may  be  avoided  of 
septic  materiai  being  earned  into  the  bladder,  and  thus  leading  to  putrefac* 
tioa  of  the  urine.     At  first  it  may  be  quite  sutficient  if  the  residual  urine  iai 
drawn  off  every  third  or  second  day.     After  a  time  this  will  be  required  onoe] 
or  twice  daily.     Until  the  patient  becomes  acoustomed  to  the  use  of  the 
cuithefcer  all  unnecessary  exertion,  fatigue,  and,  above  all,  chills,  shonld  be 
most  carefnlJy  avoided.     When  once  the  habit  has  been  established,  thesaj 
precautions  may  be  ttlux^d,  proi^iUd  there  is  tio  evuiettes  of  renal  disease,  and 
the  urine  continues  clear  and  healthy. 

The  catheter  must  not  be  retained^  lest  it  occasion  subacute  cystitis,  it,  :i8 
uilen  happens  in  senile  atony,  the  prostate  is  somewhat  enlarged,  care  must 
U'  taker*  that  the  catheter  really  entei-s  the  bladder,  and  that,  the  dilated^ 
jprostatic  urettira  be  not  alone  emptied.  The  weight  of  the  residual  urine 
Rinses  the  fhndus  of  the  bladder  to  pouch  behind  the  prostate.  This  pouch 
'  **mu8t  be  thoronjrhly  emptied  by  slowly  withdrawing  the  catheter  when  the 
body  of  the  liladder  ha«  been  drained.  Should  subacute  cystitis  come  on*  with 
decomjx>sition  of  urine,  during  the  treatment,  tiie  bla<lder  must  be  washed  out 
after  being  emptied,  with  antiseptic  lotions  of  the  permanganate  of  potash, 
quinine,  or  iodoform. 

When  once  a  blmlder  has  become  atonic  in  advanced  age,  it  never  com* 
pletely  n?covers  its  contmctility,  but  the  regular  use  of  the  catheter  may  do 
much  to  reHtore  the  normal  contractility,  in  some  degree  at  least.  When  once 
fairly  established,  **  catheter  life  '*  may  continoe  for  many  years  without  dis- 
comfort or  ap]>reeiable  danger.  The  general  health  must  be  attended  to  on 
tirdinary  priuciiiles  ;  but  no  meilicines  are  of  any  sfiecial  service  in  these  cases. 
Tht*  treatment  of  that  form  of  atony  ui*  the  bhidder,  which  arises  iu  younger 
«ubjof:ts,  as  the  effect  of  gonorrha'^l  cystitis  or  atone  in  tlie  bladder,  consista. 
in  the  daily  use  of  the  catheter.  Xu\  vomica  may  [»oBsibly  be  of  use  in  soma 
cases.  Whenever  the  urine  becomes  turbid  or  oiTensive,  antiaeptic  injections 
must  be  ujied«  All  this  the  ;>atient  tnay^  iu  most  cases,  be  readily  taught  to 
do  for  himself.  When  onoi^  he  has  acquired  the  art  of  auto-catht*ti--ri8m,  he 
may  puwue  the  ordinary  business  of  life  with  comfort  ai  "  ft  peril.     But 

h©  moat  never  relax  his  care  of  hiraselC  lest  subacute  vy  y  come  on,  or 

phosphatic  deposits  form  in  the  bladder. 


iKconTmxiccs  ot  imxMB. 

The  torm  ^^  incontinence  of  urine  "  b  tisujilly  applied  to  all  caaes  in  which 
Ihi  urine  is  passed  involuntarily.  It  occum  in  three  forms  i^ — L  Paaaive 
ineofitinenci',  in  which  the  urine  dribbles  away  as  faat  as  it  ia  secreted,  the 
bladder  remaining  umpty.  2.  Distension  of  the  bladder  with  overflow. 
."i.  Active  incontinence,  in  whit^h  the  blailder  is  emptied  tuvolunUirily  at  short 
intervals  hy  its  own  contraction. 

Pasfliire  laeoiitiiieiice  arises  most  commonly  from  paralysis  of  the  neck 
of  the  bladder,  trom  dijk!ase  or  injury  of  the  spinal  cord.     It  is  oocmfifsa^ 
met  with  in  children  from  canaea  that  are  not  clearly  ascertained.      Clvjha^*^ 
itataa  that  it  has  been  known  to  ariae  from  impaction  of  a  calcnlv^^ 
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Deck  of  the  bladder  in  such  a  way  as  to  prevent  its  closing,  and  yet  to  fanv* 
Bufficient  room  for  the  tirtne  to  pass.  Very  rai^e  cases  have  been  i'»?corded 
OGCiirriof^  in  later  Vii^  in  which  it  was  due  to  enlargement  of  the  lateral  lobes 
of  the  prostate,  with  a  middle  lobe  situated  between  them  in  such  a  way  as  to 
keep  them  apart,  and  yet  not  to  block  the  passage  from  the  bladder.  In 
tuberculous  disease  of  the  prostata,  with  extensive  destruction  of  the  ^land, 
complete  incontinence  may  occur.  Passive  incontinence  is  occasionally  met 
with  in  women,  as  the  result  of  dilatation  of  the  urethra  for  the  removul  <if 
stone. 

2.  Bistezision  of  the  Bladder  with  Overflow*  as  lb  is  term  eel  u\ 
Thompson »  may  be  due  to  atony  of  the  bladder  (p.  1121),  or  to  enlargement 
of  the  middle  lol>e  of  the  prostate.  The  ejects  of  atony  in  causini^r  overflow 
of  urine  have  already  been  de^icribed  ;  overflow  from  prostatic  disease  will  be 
described  subsequently.  It  is  of  the  utmost  impoitance  that  this  condition 
should  be  distintfuislied  from  true  incontinence. 

^.  Active  Incontinence  is  met  with  most  frequently  in  children,  and  is* 
as  a  rule,  not  constant,  occurring  only  at  nitjlit.  It  usually  occurs  in  boys. 
It  seems  to  arise  in  some  cases  from  the  patient  losinjn;  command  over  the 
sphincter  during  sleep,  as  soon  as  a  small  quantity  of  urine  baa  aocumulftted 
behind  it.  This  troublesome  condition  may  last  to  adult  life,  and  is  a  source 
of  great  misery  and  discomfort.  lu  children  it  is  in  many  cases  sympathetic, 
being  dependent  on  the  irritation  of  a  tight  foreskin,  of  worms  in  the  rectum* 
or  of  a  polypus.  In  other  cases  it  may  l>e  merely  a  symptom  of  stone  in  the 
bladder.  In  strumous  children,  nocturnal  incontinence  may  be  protinced  by 
the  irritation  of  urioe  containing  uric  acid  crystals*  All  thest.^  oonditiooa 
nuist  be  carefully  soucrht  for  in  every  case,  and  removed  if  possible. 

Treatment. — In  true  incontinence  little  can  be  done  beyond  providing  the 
patient  with  a  proper  india-rubber  urinal,  which  can  be  worn  day  and  niirht* 
The  treatment  of  overflow  consists  solely  in  the  periodical  use  of  the  C4fttheter 
(p.  112-1).  In  nocturaal  incontinence  of  children,  if  it  he  not  connected  with 
some  evident  source  of  local  irritation,  which  should  then  be  removed,  the 
administration  of  tonics  will  be  found  useful —either  quinine  or  the  tincture 
of  perchloride  of  iron,  alone  or  conjoined  with  tmcture  of  canthari<le^.  If 
there  be  irritation  of  the  mucous  membrane  of  the  bladder*  the  administratioii 
of  alkalies,  in  conjunction  with  a  tonic,  as  the  |)otaflsio-tartrate  of  iroo^  or  a 
little  copaiba  mixed  with  honey,  will  be  found  very  serviceable.  The  last  meal 
should  not  be  immediately  before  bed- time,  and  the  amount  of  fluid  taken 
should  be  restricted.  Cold  sponging,  li^^ht  clothing  at  night,  and  mt^xm 
calculated  to  break  the  habit,  such  as  waking  the  child  at  the  time  at  ivbich 
it  generally  occurs,  changing  bis  position  in  bed,  Jkc.^  should  not  be  omitted. 
Of  all  remedies  for  incontinence  of  urine  in  children,  belladonna  is  the  inofl 
succcssfnU  Riuger  advises  it  to  be  given  io  full  doses^from  10  to  :?«»  miuitas 
of  the  tincture  three  times  a  day.  Sometimes  better  resulLn  art*  ol»c*ineil  with 
atropine^  which  should  be  given  at  night  in  a  do^  gradually  incn?ii«od  (Veo 
yj:gth  to  as  much  as  ^V.th  of  a  grain,  fn  obstinate  cases  the  pAnoigie  of  a 
sound  may  be  useful. 

Hysterical  Retention  and  Incontinence  of  ITriae  not  unfreqorliUy 
occur  in  nervous  girls,  and  require  to  be  treated  by  anti-hwerieal  nimudJis% 
amongst  which  preparations  of  perchloride  of  iron,  cither  alone  or  with 
valerian,  will  be  found  most  useful,    ('old  douches  are  also  of  gnat  eerfiee* 
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In  cases  of  hysterical  retention,  the  use  of  the  catheter  should,  if  possible,  be 
avoldedp  as  the  patients  are  apt  to  get  into  the  hahit  of  having  it  introduced, 
and  will,  with  that  raorhid  propensity  that  cliaru<'tenzes  hysteria,  continue  for 
a  length  of  time  to  require  its  introduction.  If  left  to  themselves,  thouj^h  the 
bladder  may  become  roach  distended,  it  will  not  hurst,  but  will  probably  empty 
itself  without  further  trouble,  particularly  if  the  patient  be  put  into  a  bath  and 
well  douched  over  the  hips  and  loins  with  cold  water.  In  some  case^,  these 
morbid  conditions  in  women  appear  U>  be  connected  with  some  loc4»l  irritation 
about  the  urethra  or  uterus ;  and  then  proper  treatment  must  be  directed  to 
these  origans  before  the  disease  can  be  removed. 

FaliLfal  ConditionB  of  the  Bladder. — The  bladder  may  be  the  seat  of 
severe  pain,  either  continuous  or  remittent,  without  any  disease  beiug  dis- 
coverable in  it ;  the  pain  being  either  a  kind  of  nenralgic  condition,  especially 
oocorriug  in  hysterical  or  hypochoDdriacal  patienta  ;  or  else  beiug  sympithetio 
with,  and  dependent  on,  disease  at  a  distance,  as  in  the  kidneys,  uterus, 
reotum,  &c.  At  the  same  time  it  most  be  borne  iu  mind  that  the  secretion 
of  aoid  or  irritating  urine  will,  in  sonie  IndividnaK  be  a  source  of  much 
constant  suffering ;  and  that  any  disease  seated  about,  or  coming  into  contact 
with,  the  neck  of  the  bladder,  as  tumour,  stone,  Ac,  is  especially  apt  ti:»  give 
rise  to  severe  suffering,  and  will,  in  many  eases,  be  accompanied  by  frequent 
desire  to  mictunite,  with  much  spasm  about  the  part* 

TUBaBCX^    OF    fTHX    BlUADDSIt. 

¥iib«roiilcmi  IHsease  of  the  bladder  apfK'ars  to  be  rarely  primary.  It  is 
aanally  an  extensiou  from  similar  disease  of  the  kidney  and  ureter,  or  of  the 
proAtate,  and  is  not  uncommonly  met  with  as  part  of  a  general  tuhercnlous 
affection  of  the  genito-urinary  tract.  Even  in  case*  in  which  all  the  symptoms 
during  life  aix'  referable  to  the  bladder,  post-fmritm  examination  will  usually 
rereal  the  exiatenoe  of  tuberculous  depfisita  elsewhere,  es|KH!inl[y  in  the 
proatate.  The  diaeaae  shows  a  8i>ecial  tendency  to  afTect  the  parts  'about  the 
trigone.  It  it  rarely  that  the  disease  is  seen  in  its  earliest  stages^  when 
tmall  grannlations  are  present  in  the  mucous  membrane.  I'lct^ration  soon 
occum,  and  in  addition  the  signs  of  chronic  cystitis  become  more  or  less 
marked.  The  ulcers  are  usually  small  and  rcjunded  or  oval  ;  the  edges  ani 
slightly  raised,  and  the  surface  is  yellow  and  granular.  Occasionally  a  single 
iilc5cr  of  considerable  size  is  met  with*  The  ulceration  is  usually  superficial, 
and  perforation  of  the  bladder  is  rare.  In  the  advanced  stages  of  the  disease 
the  ulceration  often  extendi  to  the  neck  of  the  bladder  and  the  jjroHtatio 
portion  of  the  urethra, 

Synptoia*. — Tul>ercnlous  diseaae  of  the  bltddcr  has  been  met  with  at  all 
ages,  but  it  is  m*3«t  common  iu  young  orlult  males.  The  onset  is  often 
extremely  insidious,  and  tlie  only  symptom  in  the  early  stages  may  be 
inoreai^  frequency  of  micturition*  This  may  be  ao  marked  that  cart  maat 
be  taken  not  to  mistake  ii  for  inoontinence,  eapectally  when  the  diadaae  oocnri 
in  children. 

Hematuria  is  frequently  an  early  symptom,  and  thus  at  this  aUge  tbe 
disease  may  posaibly  be  confounded  with  stone  or  tumour  of  l\vt.  k^wy^ses., 
TulBer,  writing  in  the  **  Tmiu^  de  Chimrgio**  of  Duplay  and  Ret^^^^-.^^^"^ 
out  that  thi^  hwmorrhftgc  may  be  distinguished  from  that  due  U>  «X*^^'^M'*^ 
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painleBsness  and  the  absence  of  any  relation  to  rest  and  movement  ;  whilit 
from  the  hjematuria  due  to  a  tumour  it  differe  in  its  small  amount  and  tbe 
period  of  increased  frequency  of  micturition  which  usually  precedes  its  fiial 
occurrence.  In  the  later  stages,  when  ulceration  has  occurred,  the  symptomft 
are  those  of  chronic  cystitis.  The  act  of  micturition  is  frequent  and  the  pato 
severe.  The  urine  contains  pus,  often  in  considerable  quautity.  At  this 
stage  the  symptoms  may  closely  resemble  those  of  stone,  and  often  the  din^ 
nosie  is  based  chiefly  upon  the  coexistence  of  tuberculous  disease  elsewhere, 
more  espt^cially  in  the  kidneys,  prostate  and  testes.  The  bacillus  tuberculous 
can  occasionally  be  demoustrated  in  the  pus  in  the  urine.  Cystoecopic  es- 
amiuation  may  be  useful  as  a  means  of  diagnosis  (p.  lllo).  The  gravity  of 
the  case  and  the  intensity  of  the  patient*s  Bufferings  are  much  increased 
if  the  tuberculous  affection  become  complicated  with  septic  cystitis. 

The  prognosis  is  necessarily  grave,  especially  if  the  affection  of  the  bladder 
forms  only  part  of  a  genito-urioary  tuberculosis.  In  some  caaes,  however,  the 
course  of  the  disease  is  very  slow,  aud  cure  may  undoubtedly  occur  as  the  resolt 
of  local  and  constitutional  treatmeut. 

Treatment. — When  the  existence  of  early  tuberculous  disenee  of  the 
bladder  \n  euspetrted  the  general  treatment  should  be  carried  out  on  the  liaei 
indicated  in  Vol.  L,  p.  iui>9.  (tuyou  recommends,  even  in  the  early  dtagei 
before  symptotus  of  ulceration  are  present,  instillations  of  perchloride  of 
mercury.  The  sulutions  employed  vary  in  strength  from  1  in  200  to  1  in  1,001*, 
and  the  amount  injected  from  10  lo  4o  drops.  The  bladder  is  emptied  with 
a  catheter  and  the  injection  made  with  a  small  syringe  ;  it  may  be  re(«?at«d 
every  few  days. 

In  the  later  stages  of  the  disease  much  may  be  done  to  relieve  the  pain 
and  irribiition  by  washing  out  the  bladder  ;  and  by  the  use  of  iodoform  con* 
siderable  improvement  may  sometimes  be  produced*  Bone  iicid  lotion  will 
he  found  one  of  the  most  useful  injections,  and  iodoform  can  best  be  introdoocd 
in  the  form  of  an  emulsion.  Berkeley  Hill  advised  the  following  : — lodofoim 
2  part^,  mucilage  \  parte,  glycerine  'I  parte,  water  20  parts  ;  two  draobisi  lo 
be  injected  once  or  twice  a  day.  If  the  passage  of  the  catheter  and  ibt 
washing  out  of  the  bladder  cause  much  pain,  a  drachm  of  5  per  cent,  aolutiioii 
of  cocaine  may  be  first  injected.  Cystotomy  may  be  required  in  caaea  ta 
which  the  simpler  methods  of  treatment  have  failed,  and  in  which  the  pain 
and  irritability  of  the  bladder  are  seriously  affecting  the  patient's  health.  Nd 
only  does  the  drainage  relieve  the  patient's  symptoms,  but  by  putting  the  bladder 
at  rest  the  operation  favours  the  healing  of  the  ulcers,  and  also  enaldee  the 
Surgeon  to  treat  the  diseased  surface  directly.  Median  cystotomy  is  the  timpleil 
method,  and  this  is  probably  the  best  treatment  when  the  operation  ia  njulefialora 
merely  as  a  palliative  in  advanced  cases.  In  favourable  cas^  howeier,  aaiii- 
pubic  cystotomy  should  be  preferred,  m  it  allows  a  moi-e  thorough  ejcaminaijoai 
aud,  if  necessary,  the  ulcerated  surface  can  be  scraped  and  treated  with  iodofofni. 
In  a  few  caaea  this  has  been  done  with  considerable  auoceaa.  In  the  femak^ 
direct  treatment  of  tbe  ulcerH  can  be  carried  oat  after  aimpJe  dihUittaa  of  Iha 
uretbi-a,  or  by  the  use  of  Kelly's  cystoecope. 
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SAOOUIil    OF    THX     BIiADDXR. 

Saocali  have  already  been  mentioned  ab  pp.  992,  1041,  and  1114 ,  as  arising 
in  connexion  with  over-distension  of  the  bladder  or  obstraction  to  the  escape 
of  urine  from  it.  These  are  of  small  size,  not  usually  exceeding  a  pigeon's 
egg.  They  arise,  as  already  described,  in  the  bladders  of  elderly  men  who 
have  suffered  from  severe  mechanical  obstacle  to  the  passage  of  the  urine,  in 
the  shape  of  stricture  or  enlarged  prostate  ;  they  are  associated  with  a 
generally  thickened  fasciculated  state  of  the  organ,  and  appear  to  be  the  result 
of  pressure  on  the  contained  urine  during  efforts  at  expulsion,  causing  extrusion 
of  the  mucous  and  serous  coats,  and  perhaps  of  the  thinned  muscular  coat  at 
some  points  of  least  resistance. 

Sacs  connected  with  the  bladder  are,  however,  occasionally  met  with,  the 
origin  of  which  can  hardly  be  explained  in  this  way.  These  may  be  single 
or  multiple,  and  may  attain  an  enormous  size.  The  largest  I  have  seen 
occurred  in  a  man  35  years  of  age,  otherwise  perfectly  healthy.  There  was  a 
tense  elastic  tumour,  smooth  and  rounded,  occupying  the  whole  abdomen  and 
extending  into  the  pelvis,  so  as  to  be  felt  through  the  rectum.  Had  it 
occurred  in  a  woman,  the  disease  would  probably  have  been  pronounced  to  be 
ovarian.  The  tumour  had  existed  for  six  months,  had  gradually  increased, 
but  occasioned  no  uneasiness  except  by  its  pressure-effects.  There  had  been 
no  difficulty  in  passing  urine  or  in  defsecation.  The  tumour  was  aspirated  at 
its  most  prominent  part,  and  seven  pints  of  clear  urine  were  drawn  off.  The 
patient  suddenly  became  faint,  and  died  of  syncope.  On  examination  after 
death,  two  enormous  sacs  were  found  connected  with  the  bladder,  one  on  each 
side,  by  a  rounded  opening  that  would  admit  the  little  finger.  These  orifices 
were  equidistant  from  the  mesial  line,  and  about  an  inch  and  a  half  above 
each  ureter.  The  sacs  were  thin-walled,  composed  chiefly  of  mucous  mem- 
brane and  peritoneum,  possibly  having  scattered  muscular  fibres  in  their 
composition  ;  both  were  emptied  through  the  bladder  by  the  one  puncture. 
The  ureter  on  each  side  was  adherent  to  the  wall  of  the  sacculus  and  consider- 
ably pressed  upon,  and  as  the  result  of  this  the  pelves  of  the  kidneys  were 
dilated ;  the  pyramidal  portion  of  the  kidney  was  absorbed  and  the  cortex 
greatly  thickened  and  indurated  by  chronic  interstitial  inflammation.  The 
bladder  was  greatly  dilated  and  hypertrophied,  its  mucous  membrane  was 
opaque  and  white,  and  showed  no  signs  of  old  or  recent  cystitis.  The  prostate 
and  urethra  were  healtliy,  and  no  source  of  mechanical  obstruction  was 
detected.  The  cause  of  the  condition  is  extremely  obscure.  There  is  a 
similar  specimen,  but  somewhat  less  marked,  in  the  museum  of  University 
College  ;  the  sacculus  springs  from  the  same  spot,  which  indeed,  from  compari- 
son with  other  specimens,  seems  to  be  the  common  point  of  origin  of  all 
sacculi  of  the  bladder  which  reach  any  considerable  size. 


TUMOURS   07    THX    BIiADDXR. 

Simple  TtMOURa.— The  most  common  simple  growth  is  the  Villowi 
Tumour  or  Papilloma.     It  consists  of  delicate  branched  procesMs^  ^\^^^^ 
when  the  growth  is  immersed  in  water,  float  out,  so  that  it  somewhaX  t»w^i^«^ 
a  sea  anemone.    These  may  q)ring  ftom  a  narrow  base  forming    ^    -^p^s^ssftB- 
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luted  mass,  or  spread  over  a  ooneidcraWe  area  of  the  bladder  walL  Tlie 
base  from  which  they  arise  may  be  almost  level  with  the  surfaoe  of  lilt 
bladder,  or  may  form  a  fleshy  mn83  of  some  thickness,  Miuroscopic  exanu- 
nation  shows  that  eaoh  papiUa  is  composed  of  a  fioe  capillary  loop,  surroiinded 
by  an  extremely  delicate  connective  tissue,  in  some  parts  almost  homo^aeoas, 
with  numerous  rounded  or  spindle-shaped  celis  scatte^e^l  through  it.  The 
surface  is  covered  with  epithelium  of  the  same  character  as  that  of  the 
blatlder,  but  more  delicate.  The  cells  are  often  oval  or  fusiform,  and  are 
arranged  in  several  layers.  This  delicate  epithelium  separates  almost  im- 
mediately if  the  growth  is  put  in  water,  and  is  consequently  often  lost  in 
microscopic  specimens.  The  base  is  composed  of  loose  and  highly  vascular 
connective  tissue.  These  tumours  almost  invariably  spriug  from  the  neigh- 
bourhood of  the  trigone,  although  mrely  from  the  tng:one  itself.      Hurry 

Fenwick  found  that  in  43  per  cent,  the  growth 
is  attaf'hed  to  the  onfice  of  the  right  ureter. 
in  2(1  per  eeot  tu  that  of  the  left,  and  in  10  per 
cenL  to  the  interureteral  rcE^ion.  They  are 
UBually  single,  but  occasionally  two  or  mon*  arr 
found,  Thompson  states  that  only  abont  one 
in  six  or  seven  is  distinctly  pedunculated,  lb€ 
great  majority  being  more  or  le^%!?  aeftsile.  Whtli 
I^edonculated,  the  pedicle  may,  in  rare  oaaea*  be 
of  cimsidcrable  length,  sometimes  an  inch 
more. 

Other  simple  tumours  are  orci^iMiKMiuj 
with.  Thus  in  children  aimple  mucoiifl  polyfi 
liavebeen  observed.  They  are  smixtth  or  nearly 
smooth  on  the  surface,  and  compnised  chieflj 
of  myxomatous  tissue,  similar  to  that  socn  in 
the  simple  polypus  of  the  nose.  In  otfaen  ih« 
connective  tissue  basis  of  the  tnmoor  was  so  flnn 
and  the  papillation  on  the  surface  so  imperfect 
that  the  growth  has  been  described  as  a  fibroma.  Probably  all  theae  growthi 
are  clc^ely  related  to  each  other,  consisting  essentially  of  an  ontgrowth  from 
the  submucous  tisane  of  the  bladder.  Myomjbta  also,  or  tumours  i*ontainitig 
non-striated  muscular  fibre,  have  been  met  with  springing  from  the  wall  of  tlie 
bladder. 

Symptoma. — Simple  tumours  of  the  bladder  occur  usually  in  yotitfa  oraarlT 
middle  age.  The  earliest  symptom  in  all  forms  of  simple  tumour  ta  paiofeiii 
hasmorrhage.  At  first  it  is  small  in  amount  and  intermittent,  hoi  aa  iht 
disease  progresses  it  becomes  more  abundant  and  almost  constant*  Tilt 
charat^teristic  sign  of  haBmorrhage  from  a  villous  tumotir  is  that  tho  blood  i» 
not  uniformly  mixed  with  the  urine,  but  comes  chiefly  towards  the  eod  of 
micturition,  sometimes  dropping  away  almost  pure  after  the  urine  baa  ceased 
to  flow.  The  quantity  may  be  very  large^  and  clots  are  often  paaaed.  As  tbc 
disease  advances  frequency  of  micturition  and  the  general  signs  of  iniialiilttT 
of  the  bladder  may  make  their  appearance,  but  hietr  '^ly  form  Ibo  only 

symptom  for  many  months  or  even  yeai's.    I  have  kn  luianl  haemitilria 

to  continue  for  many  years — for  twelve  or  fourteen — probably  from  a  papil' 
loma,  without  deranging  the  general  health  to  so  great  an  exteot  aa  Bii|^  Ii9 


I 


fig.  001.— Villattn Tumour  of  Blailihr. 
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Rfrom  80  contiiiiioiis  and  wpioDB  a  loea  of  blood.     The  most  ioiportant 
oDe  which  fthoiild  always  be  persistently  sought  for,  is  the  passage  of 
recogDizable  fragments  of  tlie  growth  in  the  urine.     But  little  infonnation  is 
gained  by  sounding  ;  occasionally  some  iiTegubrity  may  be  felt,  but  its  nature 

I  and  outline  cannot  be  determined.  A  hollow  sound  naay,  however,  retura 
with  gome  of  the  growth  in  it«  eye,  and  thus  determine  the  nature  of  the  case. 
Profuse  liiemorrhage,  after  sounding,  commonly  occurs,  but  is  not  sufficient 
to  found  a  diagnosis  upon.  Examination  of  the  trigone  from  the  rectum 
never  gives  any  intbrination  unless  the  tumour  be  very  large,  when  it  might 
possibly  be  recognized  by  preying  firmly  aliove  the  pui>e8  at  the  same  time. 
Careful  examination  of  the  bladder  by  means  of  a  small  tlat-bladed  lithotrifce 
may  detect  tho  presence  of  the  tumonr,  as  in  the  first  case  recorded  bjr 
Thompson. 
These  tumours  occasionally  1>ecome  encrusted   with   plw^^haik    matter, 

I  deposited  upnn  them  by  the  urine,  and  then  they  will  resemble  still  more 
closely  a  calculus  when  the  bladder  is  sonuded  ;  firom  it,  however,  they  may 
be  distinguished  by  their  fixed  character,  and  by  the  impossibility  of  passing 
^90und  around  them. 
■»Ir  the  disease  be  left  unrelieved  it  terminates  fatally  sooner  or  later,  some* 
times  by  exhaustion  from  constant  lo&s  of  blood,  but  more  often  by  rlisease  of 
the  kidneys  induced  by  the  oljstruction  to  the  orilioes  of  the  ureters  by  the 
growth,  or  by  septic  inflammation  extending  to  the  pelvis  of  the  kidney, 

IThe  IHagnoflis  cati  usually  be  made  by  attentir)n  to  the  above  points,  bat 
it  must  bt'  remembered  that  certain  other  affections  may  cause  symptoms 
cloeely  resembling  those  i>f  a  l)enign  tumour.  Among  these  tlurry  Fenvvick, 
who  has  made  a  special  study  of  this  subject,  enamerates  : — 1,  (Vrtnin  forms 
i»f  prostatic  congestion  occurring  in  young  men ;  2,  Certain  forms  of  renal 
hwmorrhage,  such  as  that  due  to  granular  kidney  (p.  IOo8)  and  early  carci- 
noma ;  ,S,  Urethral  caruncle  in  the  female  ;  and  4,  Stone  in  the  bladder, 
especially  in  elderly  men,  if  tlie  bladder  be  insensitive,  or  the  stone  lodged 
Ivehind  the  pnistiite.  In  priictised  hands  the  employment  of  the  electric 
cystoscopc  has  proved  of  tlie  greatest  \'aluc  in  the  detection  of  simple  tamours 
of  the  bladder,  and  as  a  meauB  of  distinguishing  between  this  disease  and 
other  causes  of  painless  ha^maturia  (p.  11:15).  Not  only  may  the  presence  of 
the  tumour  be  ascertained,  but  valuable  information  may  be  gained  aa  to  ita 
iize  and  situation. 

I  In  the  cases  in  which  the  Surgeon  ia  unable  to  make  a  certain  diagnosis  by 
other  methods,  he  may  proceed  to  explore  the  bladder  digitally  through  an 
opening*  which  will  also  serve  for  the  removal  of  the  growth,  if  such  be  found 
to  Qjcist.     This  «'  5  maybe  (rarrieil  out  through  a  perimeiil  inrision, 

similar  to  that  re  hd  by  Thomijson  in  some  cases  of  irritable  bladder  ; 

but,  as  a  general  rule»  suprapubic  cystotomy  allows  a  more  thorough  examina- 
tion, and  is  far  more  convenient  for  the  removal  of  the  tumour,     Hbonld 
there  be   no   [papilloma,    the    method   of    examination   will   determine    the 
condition  of  the  interii»r  of  the  bladder^  the  presi^nce  or  not  of  mtdignant 
J  disease,  or  of  ency«ti^d  calculus,  and  if  none  of  these  are  present,  will  eervo 
[as  an  opening  through  which  drainage  may  be  maintained,  in  the  hope  of 
relieving  the  irritability  or  chronic  infiammation  from  whir h  the  paties^^x^ 
latttfering. 

In  females  the  bhiddcr  is  easily  explored  by  dilatation  of  the  nroU^^ 
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in  trod  action  of  the  forefinger,  a  proceeding  which,  as  a  rule,  ia 
followed  by  incontinence  of  urine. 

The  Treatment  of  simple  tomoura  of  the  bladder  was  up  to  a  recent  period 
of  the  most  tinsatis factory  character,  Suro^eons  usually  contenting  themadtes 
with  attempting  to  restrain  the  haamorrhage  by  means  of  gallic  acid  and  similar 
aatrinffents.  Ojierative  means  were  seldom  employed.  It  is  true  that  Ciriale 
removed  a  small  growth  situated  near  the  neclc  of  the  bladder  by  seiung 
and  twisting  it  off  with  a  lithotrite,  Warner  removed  a  tumour  of  this  kind 
the  size  of  an  egg  from  the  bladder  of  a  woman  after  dilating  the  nrethra. 
Billroth  removed  a  tumour  from  the  bladder  of  a  boy  which  proved  to  be 
in  parts  a  myo-sarcoma,  in  others  a  myo-carcinoma.  It  was  as  large  as  a  m«a*l 
fist,  and  had  a  pedicle  which  appeared  to  be  connected  with  the  maacnlir 
coat.  The  operation  consisted  of  cystotomy  by  the  ordinary  latei*al  operation. 
But  as  the  tumour  was  too  large  to  l>e  got  away  through  the  peri naa urn,  the 
bladder  was  opened  above  the  pubea  hy  a  free  transverse  cut.  The  ttimour 
was  then  torn  away  by  the  finger,  and  the  pedicle  cut  across  with  a  knife 
guarded  by  the  finger.  The  patient  did  well.  Homphry  in  1877  operated  on 
a  boy  who  had  a  tumour  in  the  bladder  causing  dysurta  and  baBmorrhi^ 
He  opened  the  bladder  by  lateral  cystotomy  through  the  periua^um^  aiid 
removed  the  tumour  with  forceps  and  the  finger-nail.  It  pniveii  to  be  a 
fibro-sarcoma.  The  patient  made  a  good  recovery.  Yolkmann  and  Marcaeci 
both  performed  Bupraptibic  cystotomy  for  the  removal  of  vesical  mjroiBala» 
but  with  fatal  results.  In  1881  Kansohoff  of  Ohio  removed  a  tumoor  if 
bi^  as  a  small  peach  growing  from  the  posterior  wall  of  the  bladder^  Tlie 
operation  he  practised  Wfis  lateral  cystotomy ;  the  tumour  was  then  9orapeii 
away  by  means  of  one  of  Volkmanu's  sharp  spoons.  The  patient  reooreitd 
after  a  tedious  convalescence. 

To  Thompson  h  due  the  merit  of  having  placed  the  operation  on  a  mow 
definite  basis.  His  earlier  operations  wei-e  all  performed  through  iht 
periuieal  incision,  described  at  p.  1119.  The  finger  was  introdu(»ed  into  the 
bladder  through  the  opening  in  the  membranous  nrethra,  and  the  pctcition  wf 
the  tumour  ascertained  ;  it  was  then  crushed  or  torn  away  from  tbe  mocoot 
membrane  by  means  of  8pe(.nally-constructed  forceps.  lucreaaing  experience 
showed  that  this  method  was  only  adapted  to  simple  pedunculafcefl  {rrowtitt  ] 
of  very  moderate  size.  For  large  growths,  therefore,  Thomp«on  fooad  ti 
necessary  to  proceed  to  suprapubic  cystotomy,  pusliiug  up  the  bladder  with  a 
large  sound  pa^ssed  through  the  periujcal  w^ound. 

More  recently,  however,  Thompson  has  pnictised  suprapubic  ejwUMmj 
both  for  exploration  and  removal  of  the  growth*  Even  for  small  peduncoktad 
growths  this  opemtion  is  probably  safer,  especially  for  thoee  Surg^na  wliOie 
experience  is  limited,  as  in  it  the  forceps  can  be  guided  by  sight  aod  tooflb* 
whereas,  by  the  pcrinaeal  methtKl,  it  is  more  or  less  a  acratch  in  the  diik* 
Among  others  who  have  especially  advocated  the  high  operation  are  Su  Jenv* 
Bennett  May,  and  Hurry  Fenwick  in  this  country,  and  Von  BergnuBB, 
(fuyon,  Dittel,  and  others  on  the  Continent 

Operation.— The   bladder   is  opened   in   the  same  way  la  tii  Ibt 
operation  for  stone  (p.  104:1).     Eatth  side  of  the  incision  in  the  bladder  I 
be  held  well  up  by  a  stitch  passed  through  the  ociata.    The  cavi^  miiai 
be  gently  cleaned,  either  with  a  small  piece  of  sponge,  or  by  ruimsng  a  1 
of  boric  lotion  through  it.    Ui^eat  gentleneaa  mast*  be  oaed  in  doiof  llut»  m  4 
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te  iBiide  to  bleed  it  is  pmetically  impossible  to  see  anjthiii^.  If» 
however,  the  bladder  caa  be  cleaned  without  haarnorrhage,  its  cavity  may  be 
illtiioiuuted  by  means  of  a  lamp  and  mfrror,  or,  better  still,  by  a  small 
iRcaudeBcent  electric  lamp  pfissed  into  it.  Often,  however,  the  blood  obscures 
everything,  and  the  Surj/eon  must  be  piided  by  feeling  the  growth. 

Hurry  Fenwick  employs  a  fipeeially-constrQcted  expanding  speenlmn,  which 

is  introduoed  into  the  opening  and  passed  down  to  the  growth  ;  the  water  is 

then  sacked  oat  of  it,  and  thus,  by  means  of  a  strong  light,  the  removal  of 

the  growth  can  be  safely  carried  out,     Fergusson's  specula,  of  different  si^es, 

.  auty  be  nsed  for  the  same  purpose. 

^  The  growth  is  removed  with  Thompson's  forceps^  bat  sometimes,  if  it  is 
sessile  and  widely-diffused,  it  may  be  scraped  away  with  a  sharp  spoon.  If 
the  bleeding  is  severe,  it  may  be  aiTested  by  sponge  pressure,  or  by  cold  or 
hot  water,  or  the  galvano-cautery  may  be  applied  to  the  bleeding  surface. 
Strong  chemical  styptics  should  be  avoided,  as  they  may  cause  serious  cystitis. 
The  after- ti^eatment  is  the  same  as  in  suprapubic  lithotomy. 

In  the  female,  dilatation  of  the  urethra  is  so  simple  a  proceeding  that  it 
shonld  always  be  done  before  any  farther  operation  is  undertaken. 

Malignant  Titmours. — Sarcoma  of  the  bladder  is  much  leas  common 
than  either  papilloma  or  carcinoma.  Roger  Williams  foimd  that  of  **0 
of  tumour  of  the  bladder  consecutively  treated 
in  four  London  hospitals  only  6  were  sarcoma, 
whilst  h^}  were  carcinoma  and  ^3  papilloma. 
The  growth  is  composed  of  round  cells,  or 
mixed  round  and  spindle  cells,  and  is  papillary 
on  the  Hnrface.  The  distinction  betwetm  thii* 
and  a  {Kipilluma  with  a  thick  base  which  ! 
been  intlamed  is  not  m%^y  to  make  out,  aiii 
further  investigation  is  required  before  a  clear 
separation  can  be  made  between  these  tumours; 
more  eci[)ecially  as  all  new  growths  in  the 
bladder,  whether  simple  or  miilignaut,  tend 
to  aemmc  a  papillary  form.  Fn)in  a  study 
of  flfly  cases  of  sarcoma  of  the  bladder,  Fen* 
wick  finds  that  in  'io  per  cent,  the  surface  of 
the  tumour  is  villous.       Thorn |j«iin  describes 

turaoam  which,  in  his  opinion,  ocurupy  a  place  between  papilloma  and  Marooma, 
and  which  he  terms  **  tmusitiuual.'*  One  tumour  n^moved  by  him  was 
found  to  be  a  chondrifying  sarcoma. 

Careiaoiaa  appears  to  be  the  most  common  form  of  new  growth  affecting 
the  bladiler  primarily,  and,  in  addition,  the  bWdcr  is  ofton  invaded  by 
malignant  gTOwtlm  onginatinjr  in  th*?  rectum  or  uterus.  Frimjiry  I'arcinoma 
of  the  bladder  a'wuine^  tlif  fK|Uiimau8-celled  fonu,  8cirrhus  is  said  to  have 
been  met  with,  but  most  probably  it  commenced  in  the  prostate  and  not  in 
the  bladder  itselt  Carcinoma  of  rhe  bUwider  often  cnrnmeooes  on  the  posterior 
«QrfSiioe«  extc^nding  secondarily  to  the  trigonii.  As  a  ruJo  the  tomour  invades 
the  wall  *»f  the  blnrlder  from  tht*  lir»t,  and  rapidly  ulcerates  ;  In  rarer  InKtanoM 
tlie  tumour  grrurs  more  sujicrtiriidlv,  and  may  slowly  form  a  considervvVkW.  ^ssAstth 
of  growth  with  but  little  tendency  to  infiltration  in  the  early  stiift*^-  ""^^^^ 
ling  snrfaoe  of  the  tumour  ooaisionaily  becomes  encnistod  ^<*f*^^^  "v^ 


Fig-  40J.-^U*iriuouui  t*t  ll1«*(4t^r 
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phatic  de|X}sit,  and  sometimes  a  pbosphatie  calculag  may  form  id  the 
bladder,  and  thus  add  greatly  to  the  intense  pain  that  uanally  attends 
affection. 

Symptoms, — Sarcoma  of  the  bladder  is  bo  rare  that  in  speaking  of  the 
symptouiB  of  malij^uant  tumours  tho  remarks  will  have  reference  chieflr  to 
carcinoma*  8arcoma  has  been  met  with  in  ciiildhood  ;  it  is  then  nguallj  of 
rapid  growth,  and  quickly  prcjveK  fatal.  Carcinoma  is  rarely  met  with  befoir 
forty,  and  is  more  common  in  men  than  in  women.  The  symptoms  it  gives  rw« 
to  are  intense  dysuria,  with  discharge  of  blood  and  viscid  mucua,  in  which 
fragments  of  the  tumour  may  be  found.  No  conclusion  of  any  kind  can  be 
drawn  from  single  cells  ;  it  is  only  when  a  distinct  group  of  cells  h  fonod* 
possibly  attached  to  a  portion  of  stroma,  that  any  opinion  can  be  «  -<  t« 

their  source.    In  a  case  under  the  care  of  Berkeley  Hill»  the  nest-h  j^- 

roent  of  the  epithelial  ceils  was  reoognised  in  some  fragments  passed  in  the 
urine.  Thompson  states  that  the  diagnosis  of  cancer  from  simple  tumonn 
may  be  made  by  the  age  of  the  patient,  and  by  the  fact  that  pain  and  fre<|uenc)' 
of  micturition  ai>pear  early,  often  before  the  blood.  In  simple  tumours,  blood 
is  the  first  symptom,  precediog  pain>  oft^n  by  many  months.  The  rapid  pro- 
gress of  the  disease,  and  the  intensity  of  the  patient^s  sufTerings,  usually  dilTer 
widely  from  the  slow  progress  and  slight  discomfort  caused  by  *i  triple  to  mourn 
duriDg  the  early  period  of  their  development.  The  symptinns  will,  howevrrp 
be  found  to  differ  according  to  the  varying  tendency  of  the  tumour  to  infiltrate 
the  wall  of  the  bladder.  Fen  wick  haa  shown  that  in  the  case  of  the  mort 
superficial  slowly-growing  varieties  of  carcinoma  the  early  syniptuma  ma? 
closely  resemble  those  of  u  pnpilloraa  ;  the  bleeding  being  unacc4»m panted  h^ 
pain,  but  KNually  being  more  profuse  than  that  due  to  a  simple  gnnvth.  (?&ncer 
of  the  bladder  frequently  causes  a  tumour  which  can  be  felt  from  the  rectum  ; 
simp>le  tumours  practically  never  do,  and  for  this  reason  Thompson  Uy«  doini 
the  law  that  if  the  tumour  can  be  felt  from  the  rectum  it  is  not  a  case  U> 
operate  on  except  for  the  purpose  of  relieving  suffering  by  perinical  drainagie^ 
Death  usually  occurs  ti*om  exhaustion  and  the  spread  of  septic  inflammaiioii 
to  the  kidneys. 

When  secondary  to  rectal  cancer,  a  communic^ion  will  usually  hav«  bf«9 
established  between  the  two  cavities,  throu^di  which  flatus  and  fieoes  pan  intn 
the  bladder,  and  thus  greatly  aggravate  the  patient's  sufferinga* 

The  Treatment  of  (^ncer  of  the  bladder  must  neoesaaiily  be  merdy 
palliative  in  ail  but  exceptional  cases.  Morphia  hypodermioally  adminiilVBd, 
the  fretjuent  use  of  antiseptic  injections,  possibly  drainage  of  the  bhuUer 
through  a  median  |^>erin£eal  section,  and,  in  those  casee  that  are  seGondafjr  to 
rectal  cancer,  colotomy,  constitute  the  main  elements  of  the  trealmeni.  lo 
some  cases  of  superficial  papillary  carcinoma  long  freedom  from  reettrraice 
has  followed  operation  ;  the  surface  of  the  growth  bein^  i-emo\  '  "  f«irot{* 
and  the  base  with  scissors  or  a  lance-pointed  knife.     The  pcjSM  n^mor* 

ing  a  portiou  of  the  wall  of  the  bladder  has  been  demonstrated  by  naiiwroai 
experiments  on  animals,  and  by  operations  on  the  human  subject.  In  \W^ 
Sonnenburg,  of  Berlin,  removed  two-thirds  of  the  bladder  wall,  opeoiiig  the 
|)erit^neum  in  so  doing.  He  sutured  the  peritoneum  aocnmtdy,  but  wai 
unable  to  close  the  walls  of  the  bladder,  and  yet  the  woman  iQrrtTed  COi 
month,  dying  of  exhaustion.  In  the  same  year,  Aniah  of  BuiIa  Pcatli,  sai 
fully  removed  about  one-third  of  the  bladder  without  wounding  tlie  peritt 


{ 


i 


HEMATURIA,  1 135 

which  had  to  be  stripped  off  part  of  the  portion  removed.    Such  proceedings 
can,  however,  rarely  be  possible. 

The  Aesnlts  of  operation  in  carefhlly  selected  cases  of  tumour  of  the 
bladder  have  been  on  the  whole  satisfactory.  Hurry  Fenwick  has  recorded 
the  results  of  his  first  40  operations  undertaken  for  the  removal  of  tumours  of 
the  bladder  diagnosed  to  be  present  by  means  of  the  cystoscope.  In  one  case 
no  actual  tumour  was  found,  and  in  another  no  attempt  was  made  to  remove 
it.  In  38  cases  a  tumour  was  removed.  In  3  cases  death  was  directly  dne  to 
the  operation  ;  in  2  cases  of  carcinoma  recurrence  occurred  within  thr^e 
months  and  proved  fatal,  and  in  4  cases  a  second  operation  was  per- 
formed for  recurrence.  The  remaining  27  cases  were  in  good  health  when 
the  report  was  made,  in  one  case  four  years  having  elapsed  since  the 
operation. 

HJBMATURIA. 

The  admixture  of  blood  with  the  nrine  may  usually  be  recognized  by  the 
colour  which  it  communicates  to  this  fluid.  If  the  blood  be  in  large  quantity, 
the  urine  will  be  dark  brown,  chocolate,  or  maroon-coloured,  and  will  stain  red 
the  bottom  of  the  utensil  or  a  piece  of  white  blotting-paper.  If  it  be  in  smaller 
quantity,  the  urine  will  be  brown  in  varying  shades — smoky,  or  having  some- 
thing of  the  aspect  of  thin  beef-tea  ;  in  other  cases  it  will  be  little  discoloured, 
but  will  deposit  a  red  or  brown  sediment  on  standing.  Under  the  microscope, 
blood-discs  may  be  detected  in  large  numbers.  Heat  coagulates  the  blood 
into  a  brownish-grey  deposit,  leaving  a  clear  supernatant  fluid.  Microscopic 
examination  should  never  be  neglected  in  doubtful  cases,  as  by  that  means 
small  traces  of  blood  may  be  certainly  recognized  ;  and,  moreover,  it  must  be 
remembered  that  in  the  condition  known  as  hssmatinuria  the  urine  is  darkly 
stained  with  blood-pigment,  but  contains  no  corpuscles.  The  patient's  word 
that  he  has  passed  blood  should  never  be  relied  upon  too  implicitly,  as  high- 
coloured  urine  depositing  uric  acid  or  urates  is  often  ignorantly  supposed  to 
contain  blood. 

Kamatnria  may  arise  itom  9k  constitutional  condition  or  from  a  local  cause. 
When  constitutional,  it  may  be  the  conseqnence  of  scurvy  or  purpura.  In 
these  cases  it  will  necessarily  be  associated  with  other,  and  probably  marked, 
evidences  of  the  disease.  A  form  of  haematuria,  depending  on  the  presence  of 
a  parasite — the  Bilharzia  hannatobia — is  prevalent  in  Africa,  and  has  been  ably 
investigated  by  Leuckart,  John  Harley,  Cobbold,  and  others. 

When  arising  from  local  causes,  bsematuria  is  a  symptom  of  disease  existing 
in  some  part  of  the  urinary  apparatus,  and  it  often  assumes  great  importance 
from  the  loss  of  blood  induced. 

Sources.— Hffimaturia  may  arise  from,  1,  the  Kidneys;  2,  the  Bladder; 
3,  the  Prostate  ;  or  4,  the  Urethra. 

1.  Kamorrhage  from  the  Kidneys. — When  occurring  from  the  kidneys, 
the  bleeding  may  be  the  result  of  injury, congestion, acute  inflammation, or  malig- 
nant disease  of  those  organs  ;  of  acute,  tuberculous,  or  calculous  pyelitis  ;  or 
of  passage  of  a  calculus  down  the  ureter.  The  most  certain  evidence  that  the 
blood  comes  from  the  kidney  is  the  presence  of  blood-casts  of  the  renal  tubules. 
The  renal  congestion  may  be  inflammatory  or  passive  ;  in  either  case  the  urine 
will  present,  after  the  discharge  of  blood  has  ceased,  evidences  ol  ^Sksss^nr. 
renal  disease  in  the  form  of  albumen,  pus,  or  casts.  When  the  k\»^casiT^^i»^^ 
arises  from  renal  calculus  the  symptoms  described  at  ^.  V^l  -^^^^^  ^^^  "^^ 
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marked.  Blood  from  the  kidney  does  oot  often  appear  aa  cloU,  and  ts  qqi- 
formly  mixed  with  tlie  urine.  Blood -casts  of  the  ureter  have  been  aeea 
in  cases  of  very  profuse  renal  hsemorrhage  from  cancer  or  injury. 

2.  Haamorrliage  from  the  Bladder. — If  the  blood  proceed  fmrn  tbr 
bladder,  it  may  be  tlie  result  of  con^a^stlon  of  the  mucous  membrane^  of  the 
irritation  of  a  calculus^  of  a  papilloma  or  other  villous  tumour,  or  of  the  aloeni- 
tion  of  mahgnant  disease.  When  it  depends  on  vesical  congestion^  there  will  be 
a  sensation  of  weight  in  the  reirion  of  the  bladder,  with  frequent  desire  to  pu 
urine  ;  when  it  dt'pends  on  calculus,  the  special  sympt<itiis  of  the  existence  of 
stone  will  be  present.  When  it  occui-s  from  a  \  illous  tumour  at  the  neck  of  the 
bladder,  the  quantity  of  blood  lost  is  usually  very  great  and  the  hemorrhage 
persistent.  If  it  arise  from  malignant  disease,  the  discharge  of  pus,  &nd  of 
the  debris  of  the  ulcerating  tumour,  may  afford  evidence  of  the  sonnte  of  the 
haemorrhage.  Blood  from  the  bhidder  usual  ly  is  most  abundant  towards  the 
end  of  micturition,  especially  in  cases  of  tumour,  the  first  urine  that  pftiire, 
or  that  is  drawn  06*  by  a  catheter,  being  pale  and  less  bloody  than  the  last* 
and  at  the  termination  nothing  but  blood  may  flow.  In  stone  and  cystitb  it 
IB  more  often  imiformly  mixed  with  the  urine.  Irregular  mafises  of  dot  iw 
often  passed  when  the  htemonhaifc  has  been  very  abundant. 

3.  Hnmorr]ia.ge  from  the  Prostate. — If  tbe  prostate  be  the  flotme  of 
hsemorrhage,  the  dischai^e  may  be  occasioned  by  cx>nge8tion  of  that  organ,  or 
by  its  tilceratioii,  simple  or  malignant.  In  these  caaes,  exploration  by  the 
rectum  and  ui*ethra  will  indicate  the  true  cause  of  the  bleeding.  Tbe  blood 
u snail y  ^nds  its  way  back  into  the  bladder  rather  than  towards  the  penife 
urethra,  and  thus  may  appear  towards  the  end  of  micturition,  or  be  tmifonnJIy 
mixed  with  the  urine. 

4.  Esmorrhage  &om  tke  Urethra^  — The  bleeding  may  arise  from 
congestion  or  intiammatiou  of  the  mucous  membrane,  or  may  follow  roptui* 
of  the  walls  of  the  canal,  consequent  on  injury  or  on  tbe  introduction  of 
instruments.  Blood  from  the  urethra  usually  flows  indep#?ndently  of  mic- 
turition, as  in  recent  injuries,  or  passes  with  the  first  fevr  drops  of  uriiie. 
It  may,  however,  oce^ionally  come  with  the  last  drops  exjielletl.  Thie  la  by 
no  means  uncommon  in  gonorrhcea,  or  in  cases  of  gletit  dependent  upoci  a 
granular  condition  of  the  mucous  membrane  of  the  buH  he 
urethra.  It  seems,  then,  to  be  due  to  the  contmetion  of  f  :« 
squeezing  a  drop  or  two  of  blood  from  the  inflamed  spot. 

Tlie  Treatment  of  hsematuria  must  necessarily  have  reference  to  ita  canee. 
When  it  depends  on  a  morbid  constitutional  state,  us  scnr^Tr  or  maioriaJ 
poisoning,  the  treatment  of  the  disease,  of  which  the  hiematuria  is  merely  t 
symptom  or  an  eflect,  must  be  conducted  on  ordinary  medical  principltsi.  If 
it  arise  from  inflammatory  congestion  of  the  kidneys,  bladder,  or  proelali, 
cupping,  or  the  application  of  leeches  over  the  affected  part^  deinuloeuts^  end 
saline  drinks,  will  be  most  eflicacious ;  if  from  passive  cong^Mion,  ialine 
purgatives,  followed  by  the  use  of  astringents,  will  spi^edily  induce  a  oeen^ 
tion  of  the  haemoHiagc,  The  astringent  fliat  exercisei*  the  muet  marked 
influence  in  arresting  hematuria,  when  that  condition  is  purely  pant^,  if 
undoubtedly  gallic  acid.  This  may  be  given  in  f»v*>  -r  rt^n-gimtn  do«i^ 
fi-eqnently  repeated,  in  infusion  of  buchu  or  uva  ursi. 

i»^om,  filUnf 
<ung  a  ni 
solid  tumour,  like  the  gravid  uterusi.  In  such  circumstances,  the  targeet 
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Sometimes  the  bladder  becomes  distended  by  a  lar 
up  its  interior,  and  causing  it  to  reach  to  the  umhil 
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that  can  be  introduced  must  be  passed,  and  an  aspirator  or  lithotrity  evacuator 
adapted  to  it.  By  this  means  the  blood,  even  when  coagulated  into  a  single 
large  clot  filling  the  whole  bladder,  may  easily  be  removed.  If  these  instru- 
ments be  not  at  hand,  the  fluid  contents  of  the  bladder  must  be  drawn  off  by 
A  large  catheter,  and  the  more  solid  portions  broken  down  and  washed  away 
by  the  injection  of  one  of  the  antiseptic  solutions  recommended  for  cleaning 
the  bladder  in  chronic  cystitis  (p.  IIIG).  Should  decomposition  occur,  the 
bladder  must  be  washed  out  frequently  with  antiseptic  fluids. 


•^  ^ 
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DISEASES    OF    THE    PROSTATE. 


The  i)rogtate  is  subject  fco  Acute  and  i'hronic  Inflammation,  to  Hypertrophj, 
and  occasiotjally  to  Atrophy,  Maligiiant  Disease,  Tubercle,  and  the  formfttioii 
of  Calculi. 


PROBTATITIB- 

Acute  Inflammatioxi  of  the   Proatat#,  or   Prostatitis,    very   raietr 

occurs  ae  an  idiopathic  atlectiou.  When  met  with,  it  is  usually  the  result  of 
si^onnrrhcea,  or  of  the  nee  of  ingtruraenta,  more  especially  in  middle-aged  mea. 

The  SymptomB  are,  deeply-seated  dull  pain,  with  heat  and  weight  in  tht* 
periuajuiu,  a  frt^ueut  desire  to  pass  urine,  and  very  great  and  spasmodic  {lain 
aocompanyinjr  the  act  ;  in  fact,  the  irritability  of  the  neck  of  the  Idadder  h 
perhaps  the  most  distressing  feature  in  the  diaeiwe.  These  symptomfi  anr, 
however,  common  to  various  inflammatory  affections  of  the  orinarj'  orgazB., 
and  they  can  be  distiuctly  referred  to  the  inflamed  prostate  only  by  rectal 
exploration.  On  introducing  the  linger  into  the  gut,  the  prostate  will  1*p 
found  much  enlarged  and  exquisitely  tender.  The  patient  often  soflcn 
considembly  from  the  pressure  of  the  inflamed  organ  upon  the  rectum  dttriiiir 
defaecation. 

The  Treatment  should  lie  directed  to  the  prevention  of  guppuration.  The 
perinseum  must  be  well  leeclied  ;  warm  hip-baths  and  poppy  fomeuMiont 
ttSl^idll0U6ly  employed  ;  and  salines  administered.  In  this  way,  Uit?  frimtatioii 
<:if  abscess  within  or  around  the  prostate  may,  in  many  caee^  be  prevented. 
Morphia  supptjsitories  may  be  ascd  to  relieve  pain. 

Prostatic  Abacesa  may  form  as  a  conserjnenoe  of  acute  inflan- 
matiou,  and  in  this  way  it  is  not  veiy  unfrequently  a  complit^tion  of 
gonorrhcea ;  or  it  may  occur  with  comparatively  little  antecedent  inflamma* 
tion— as  8o  me  times  happens  in  pyaemia,  or  if  the  organ  be  tiootdeutAllr 
bruised  during  lithotrity.  lu  these  cases,  abscess  perhaps  as  freiiuently  fonm 
in  the  amohir  envelope  as  in  the  organ  itself.  Idiopathic  snppciiBtion  tif  tb** 
prostate,  irrespective  of  any  of  the  above  causes,  is  of  rare  occiirrenoe  ;  bat  it 
may  occur  in  individuals  of  broken  health,  the  matter  then  usually  acmaa' 
lating  in  large  quantity,  and  disc^harging  itself  into  the  bUdder. 

Symptoms. — When  inflammation  of  the  prostate  terminates  to  ahaccv. 
rigors,  with  strangury,  and  perha])S  retention  of  urine,  occur.  In  mao?  cms 
the  periuEeum  becomes  brawny  ;  in  others,  tendeniess  of  tlie  gland  and  deq» 
fluctuation  may  be  felt  through  the  rectum*  When  left  to  itaelf,  the  abtcen 
most  usually  gives  way  mU\  the  urethra  or  neck  of  the  blad'  '  r  %%  may, 
especially  when  occurring  in  the  prostatic  capsule,  open  eii  tulo  Uir 

i)eriua;um,  or  even  into  the  rectum.  In  many  cases,  the  abscess  prosentiiiir  oa 
the  urethral  surface  of  the  prostate  is  burst  during  the  introductioii  of  \ 
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eter,  used  for  the  relief  of  retention  of  urine  caused  bj  tlie  ewellinji: ;  the 
matter  escapiug  alon^  the  side  of  and  through  the  iustrumeut, 

Treatmant. — It  not  unfiiequently  happens  that  the  first  certain  indication 
afforded  to  the  Surgeon  of  the  formation  of  a  pro^Uitic  ahscess  is  the  escape 
of  pus  by  the  ni-ethra,  or  mixed  with  the  nriae,  so  as  to  give  this  fluid  a  thick 
milky  appearance.  In  such  circumstaiiceg.  the  only  available  treatment  is 
that  for  the  relief  of  the  strangury  and  local  vesical  irritation  already  described. 
But  if,  as  sometimes  happens,  the  pus  come  forward  into  the  perineum,  and  n 
hard  brawny  mafis  be  felt,  a  deep  incision  should  be  made  into  this.  The 
Surgeon  must  not  wait  for  fiuctuation,  but  most  cut  deeply  in  the  direction  of 
the  matter,  keeping,  however,  as  nearly  as  possible  in  the  middle  line,  with  the 
back  of  the  knife  towards  the  rectum.  Even  if  no  pus  escape  at  first,  it  may 
do  so  if  the  part  be  well  fomented  for  a  few  hoars;  and  thus  communication 
with  the  urethra  or  rectum  may  be  pi*evented.  It  ifi  rai'ely  necessary  to  open 
the  ubfioess  into  the  rectum,  but  this  may  be  unavoidable  if  the  abscef^s 
appeaii  to  be  on  the  point  of  bnrattug  thmugh  the  mQcous  membrane.  The 
[H3Wels  must  fii^st  be  thor<»ughly  opened,  and  the  n^ctiim  cleared  with  an 
enema.  The  patient  is  then  anesthetized  and  placed  in  the  lithotomy 
|H>Bition*  tl»e  j)elvis  being  well  raised  on  a  pillow.  A  duck-bill  sp^nlnm  ia 
next  passed*  and  the  fluctuating  si>ot  incised  with  a  scalpel  ;  the  oyiening  is 
then  dilated  with  a  pair  of  polypUi5-foreei)8,  and  a  drainage-tulie  inserted. 
Thf  tiilH*  falls  out  in  a  few  hours,  and  need  not  Ik!  replaced,  as  the  cavity 
usually  cUkv^'s  rapidly  as*  mon  as  the  pus  is  let  oat,  If  the  incision  be  limitetl, 
hwi  kept  as  nearly  as  possible  in  the  middle  line,  there  is  no  biemorrhage  of 
any  conger) ncnce. 

Betention  of  TTrine  from  Froatatitis  may  be  due  to  awellmg  of  the 
glanii^  to  infiltnitiou  of  exudation -matter  around  it,  or  to  the  formation  of  pus 
in  it.  If  the  sympt^jm^  are  not  urgent  a  morphia  suppository  should  be 
administered,  and  the  patient  should  try  to  paas  water  in  a  hot  hip-bath.  If 
that  fails  an  instmment  must  be  passed.  A  soil  india-rubber  catheter  should 
first  be  tried.  If  that  fails  a  mil  elbowed  catheter  not  smaller  than  No*  8 
(English  ficale)  should  be  tried.  If  soft  iiistrumeiitis  fail  the  Surgeon  must  fall 
back  on  silver  cathetei-s.  In  thi^M'  cases  the  ntx^k  of  the  bhidder  may  be 
iod  to  a  considerable  distance  from  the  surface,  and  may  then  not  he 
Itached  by  an  ordinary  catheter,  which  may  be  buried  up  to  the  ringg  nnd  yet 
not  enter  the  cavity  of  that  organ.  In  these  circumstances  a  silver  prostatic 
catheter  should  l>e  employed  ;  and  this  luiiett  Ik*  carefully  introiluced,  lest,  by 
entering  the  c!avity  of  an  abscess  which  has  alrca<ly  burst  prr  urethram^  it 
might  be  suppo^^ecl  to  have  entered  the  bladder  it»t*lf.  In  intrtMlucing  the 
instrument,  care  should  be  t^ken  to  keep  its  point  constantly  in  contact  with 
the  upper  surface  of  the  urethra,  and  to  houk  it  round  the  pubes.  The  w/]^- 
tiurface  of  il  *ji  is  a  sure  guide  to  the  bhulder ;  for  any  aliscess,  false 

pitasage,  or  1  ity  of  direction  will  always  first  atfect  the  lowi^r  aajiei^t 

of  this  canal,  being  surmundr^d  by  yielding  stmcturt'*  ;  whilst  thi?  upper 
part,  being  firmly  supported  by  bone  and  ligament,  cannot  so  readily  alter  ita 
direction. 

Clircmic  Inflammatioii  of  the  Prostate  may  frillnw  the  acir       '      inn, 
ittlly  when  it  ii»  gorK*rrha»iil,     it   roay  als"*   Ix*  indnc^l   by  u.  ion 

and  other  forms  of  erotic  excitement.     The  fwticnt  is  troubled  by  \v^i*&vafc'^ 
weight  and  fnlneaa  in  the  permsBum.  and  there  may  lie  an  occaa'^<^>^^  ^^"^^^ 


II4C 


DISEASES    OF    THE    PROSTATE. 


dischar^  from  the  urethra  ;  fint  fcLrefids  of  tduciib,  the  so-cftlled  **  f*ro8iaUc 
f/trmfh,^^  may  often  be  seen  floatin*?  in  the  orine,  especially  in  that  first  pnased, 
and  in  the  last  few  drops  expelled  by  straining  if  these  be  c<ilieeted  srpamtelTp 
The  discharge  of  glairy  mucus  from  the  urethra  after  micturition  or 
defsecation  may  be  so  marked  as  to  constitute  a  true  **  ffrosfakfrrluta  '*  which 
is  of  importance  chiefly  from  its  liability  to  be  confounded  with  8pi*rniat«irrh«*ii» 
and  from  the  deprc88in<;;  etFect  conserjnently  prodiioed  upon  the  patient*? 
mind.  Frequency  of  micturitioo  and  some  j>ain  during  and  after  the  act  may 
be  present.  Constipation  is  almost  invariable.  Examination  by  the  rectum 
shows  that  the  prostate  is  slij^htly  tender,  hard,  and  enlarged,  sometimes  more 
on  one  eide  than  the  other.  A  chronic  abscess  may  slowly  form  without  prwil 
increase  in  the  intensity  of  the  symptoms.  This  complication,  which  i» 
fortunately  raii:*,  is  recognized  by  examination  from  the  rectum.  Should  the 
ftbaoess  burst  into  the  urethra,  the  cavity  id  the  indurated  gland  ttssne  may 
he  very  slow  in  healinji^.  I  have  known  a  case  in  which,  after  many  years, 
the  prostate  remained  hard  and  enlarged,  and  on  pressing  firmly  on  it  from 
the  rectum,  pus  could  l>e  made  to  flow  from  the  urethra.  The  patient  waji 
obliged  to  drau  oU*  his  water  with  a  catheter,  bat  suffered  very  little  in  his 
general  health. 

The  Diagnosis  of  this  condition  from  tuberculoim  disease  is  often  extremely 
difficult.  Its  extit*mely  chronic  nature,  the  absence  of  any  diseasi!  of  the 
t^ticles  or  vesicular  Bcmuiales,  the  more  uniform  enlar^'ement  of  the  jirkod, 
and  the  history  of  the  case  will  usually  determine  its  nature.  The  distinction 
between  prostatorrhcea  and  spermatorrhoea  may  be  made  by  microsci^pic 
l— Mtamination  of  the  discharges. 

iBThe  Treatinexit  couHietB  in  attention  to  the  general  health.   Tonics,  especmlly 
iron  and  nux  vomica,  and  aperients  are  usually  required.     Modtr  jie, 

change  of  air,  and  sea-bathing  may  be  of  use.     L<Joally,  the  w}  n  of 

cold  has  proved  most  useful.  The  cold  sitz  liath  nr  perinajid  douche  may  be 
prescribed  once  or  twice  a  day.  Berkeley  Hill  advised  that  tlie  bath  abooU 
be  commenced  at  a  t,em}>eraLure  of  r>n"  F.and  gradually  prolonged  and  lowwai 
in  temperature  until  ten  minutes  at  Hr>'  F.  is  reached. 

Small  rectal  injections  of  cold  water  may  d\m  be  used.  A  U.*lliiiloDisa 
Bupptjsitory  ?iorae times  relieves  the  uncomfortable  aensaticms,  Blii!itenng  tl>c 
perina^um  is  a  recognized  method  of  treatment,  but  ollen  fsib.  In  ohstioatt 
cases  in  which  simpler  means  have  failed  injections  of  nitnite  of  silter  may 
be  made  into  the  prostatic  urethra.  Berkeley  Hill^  who  reganled  this  itml- 
ment  highly,  advised  that  the  injection  should  be  made  with  a  (Jnyon's  cjahtttr 
and  syringe,  the  strength  of  the  solution  at  the  tirst  applicatiiiti  b^iiuf  ool 
more  than  o  or  10  gniins  to  the  ounce  and  the  amount  not  moru  th«ii  MM 
20  minims.  Ten  minims  of  a  10  per  cent,  solution  of  cocaine  aboold 
previously  injected,  and  ten  minutes  after  the  silver  tin'  \^  been 

the  patient  Ls  directed  to  ])as8  his  wat4.^r.     If  fievei"e  |  »*s,  H 

relieved  by  a  hot  hip-bnth  and  belladonna  snpp«jsitoni».  Thrw  or  fcvr 
injections  are  usually  required  at  intervals  of  one  or  two  weeks,  the  alnsitlk 
of  the  solution  being  increased  to  20  or  even  50  grains  io  the  oaii»«  Tbt 
^gplbsequent  passage  of  a  large  sticel  sound  may  bit  useful 
^^  In  the  rare  eases  in  which  suppuration  occurs,  the  absceaa  mutt  htt  opeool 
in  the  iR^inieum 
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pelvis,  between  the  bladder  and  the  rectum,  behind  the  prostate,  giving  rise  to  a 
train  of  obscure  symptoms,  indicative  of  irritation  about  these  organs,  such  as 
djsuria,  strangury,  and  occasional  admixture  of  pus  with  the  urine.  On 
careful  examination  of  the  perinseum  and  rectum,  some  slight  hardness  may 
perhaps  be  deeply  felt  in  the  mesial  line,  or  towards  one  side  of  it.  This 
slowly  increases,  and  a  perinseal  abscess  of  an  ill-defined  character  develops. 
When  this  has  become  sufficiently  evident,  a  free  incision  should  be  made 
into  it,  and  on  careful  exploration  of  the  cavity  with  a  probe,  a  sinus  will 
probably  be  found  leading  into  the  pelvis,  and  to  the  original  seat  of  the 
abscess.  This  requires  to  be  opened  up  by  a  free  incision  on  one  side  or 
other  of  the  perinseum,  as  if  for  lateral  lithotomy,  and  a  direct  exit  given 
to  the  matter.  The  cavity  must  then  be  allowed  to  granulate  from  the 
bottom. 

CHRONIC    XNLARaXMXNT    OF    THZ    PROBTATS. 

Chronic  Enlargement  of  the  Prostate  may  be  looked  upon  as  a  senile 
disease,  seldom  occurring  before  the  age  of  fifty-five,  but  commonly  met 
with  after  this.  At  that  period  of  life,  as  Brodie  observes,  when  the  hair 
becomes  grey  and  scanty,  when  the  coats  of  the  arteries  begin  to  become 
atheromatous,  and  when  the  arcns  senilis  forms  on  the  cornea,  the  prostate 
often  becomes  increased  in  size ;  but  unless  the  enlargement  interferes  with 
the  free  escape  of  the  urine,  no  disease  can  properly  be  said  to  exist.  If  we 
look  upon  the  diseased  enlargement  of  the  prostate  as  such  an  amount  of 
hypertrophy  of  this  organ  as  interferes  seriously  with  the  discharge  of  the 
urine,  we  shall  probably  not  find  it  so  frequent  even  in  old  men  as  is  generally 
supposed,  (iuthrie  states  that  it  is  not  commonly  found  in  the  pensioners 
at  Greenwich  Hospital.  Thompson  found  that  an  enlargement  appreciable 
after  death  existed  in  84  per  cent,  of  men  above  the  age  of  sixty  ;  but  that 
such  a  degree  of  enlargement  as  to  give  rise  to  symptoms  during  life  was 
met  with  only  in  ir»  or  16  per  cent,  of  the  cases  he  examined.  Though 
age  must  l)c  looked  upon  as  the  primary  cause  of  hypertrophy  of  the  prostate, 
there  can  be  little  doubt  that  it  may  be  predisposed  to  by  any  continued 
source  of  irritation  of  the  urinary  organs,  such  as  gonorrhoea,  stricture,  or 
hard  living. 

Characters. — Enlargement  of  the  prostate  is  due  to  hypertrophy  of  its 
normal  structures — muscular,  fibrous,  and  glandular.  In  the  early  stages  the 
enlargement  appears  to  be  due  chiefiy  to  overgrowth  of  the  glandular  tissue, 
but  in  the  later  stages  the  fibrous  tissue  is  in  great  excess ;  when,  however, 
the  size  of  the  gland  has  been  very  slowly  and  not  greatly  enlarged,  there  is 
nearly  equal  hypertrophy  of  all  the  tissues.  The  enlargement  generally 
occupies  the  whole  of  the  organ,  and  may  cause  its  size  to  increase  to  that  of 
a  hen's  egg  or  a  small  orange.  In  most  cases,  all  the  lobes  are  enlarged 
equally  or  nearly  so,  but  sometimes  there  is  a  disproportionate  development 
of  one  of  the  lateral  lobes  or  of  the  middle  portion.  More  rarely,  the  lateral 
lobes  or  the  anterior  commissure  alone  are  atliected. 

The  enlarged  prostate,  in  the  earlier  stages,  presents  to  the  naked  eye  an  ap- 
pearance of  rotundity  and  increased  fulness  ;  at  a  more  advanced  stage,  there 
may  be  great  irregularity  of  outline.     There  is  usually  no  change  of  c^^^^s. 
externally,  and  the  texture  of  the  gland  is  generally  indurated  ;  ^^^^^K^^^^^gt 
times,  when  the  glandular  element  is  chiefly  increased,  it  is  foa\vi  W^«*^ 
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aud  Batter  tbim  natural  On  making  w  section,  the  cut  surface  bulgea  »bc»tr 
the  level ;  and  the  shades  of  colour  are  more  strongly  marked  than  in  thf 
healthy  prostate.  Not  uncommonly,  sickle  inland-lobules  are  found  hyper* 
lro3>hied  :  and  in  some  cases,  spheroidal  prominenws  are  seen,  which  a»^ 
easily  enncleated.  In  some  instances,  an  aburidance  nf  fluid  escapes  fii>m  tht 
cut  surface  and  from  the  ojienings  of  the  prostatic  duets  ;  while  in  otlicr  i*ase» 
this  is  entirely  wantin«j.  Small  cavities,  due  to  dilatation  of  the  «£land-foUicle», 
are  occasionally  found  ;  sometimes  empty*  sometimes  containing  a  yellow  fluid 
resembling  pus  in  appearance,  but  consisting  of  the  prostatic  secretion  in  a 
thickened  state.  The  prostate  may  attain  a  very  large  size.  The  largest  thai 
I  have  seen  is  one  in  the  Norwich  Hospital  Museum,  takrn  from  i\  u^.m  cf 
olghty  ;  it  weighs  more  than  2f»  ounces. 

lEtimple  Prostatic  Tamoarfl. — The  nature  of  simple  lumoars  oi  in«: 
prostate  has  been  ciirefully  studied  by  Thompson  ;  to  whose  work  on  the 
diaeases  of  this  organ  the  student  is  referred  for  further  information.  Accord- 
ing to  Thompson,  tumours  of  non-malignant  chai-acter  are  met  with  in  mmt 
ciises  of  hypertrophied  prostate,  and  also  occasionally  when  there  is  no  enlai]^ 
ment  of  the  organ.     He  divides  them  into  two  classes  : 

*M,  Tumours  which  are  generally  imbedded  in  the  substance  of  the  pro- 
state, but  the  structures  of  which  are  isolated  from  those  which  surronnd  them. 

"2.  Outgrowths  which  are  contiuuotis  in  structure  with  the  [tarts  of  tiuj 
pi'ostate  whence  they  spring,  but  which  manifest  a  tendency  to  become  ptf- 
tially  isolated,  by  assuming  a  more  or  less  polypoid  form,  and  maintaining 
attachment  to  the  parent  organ  tlirough  the  medium  of  a  pedicle  only/' 

1 .  The  isolated  tumoKra  in  the  substance  of  the  prostate  may  occupy  any 
portion  of  the  organ  ;  but  arci  perhaps,  more  numerous  in  the  lateml  lobei 
than  elsewiiere.  They  are  easily  enucleated,  having  Imt  a  loose  connexion  niiJi 
the  substance  of  the  gland.  In  diameter  they  vary  from  ^V^tb  to  |tbs  <rf  lA 
inch.  They  ai'e  firmer  and  mostly  piiler  in  colour  timn  the  proper  fmitsUam 
tissue,  and  are  less  ^  ascular* 

**The  bfisis  of  the  tumours  appears  to  be  the  fibrous  basis  or  Rtroms  of  Ibt 
prostate  itself,  an  admixture  of  unstripcd,  soft,  pale  muscular  fibres*  ftnd  con- 
nective with  a  little  elastic  tissue,  closely  inU^rwoven.  Interspersed  wiih  thi^ 
there  are  prestuit  in  most  cases  snmll  cavities  containing  flattened  potygiMul  or 
spheroidal  epithdiiim,  like  that  seen  in  a  pouch  at  the  extremity  of  a  proiUtic 
gland-duct,  and  sometimes, also,  some  prismatic  epithelium.  The*e cii%*iilw •« 
sometimes  solitary,  sometimes  slightly  branched,  and  sometimes  of  an  elongttod 
or  tubular  form.  In  a  few  instances  thei'e  is  very  Httle,  or  jicrhap^  no  mdi 
glandular  tissue  to  be  found  ;  genemlly,  however,  a  careful  search  will  djflooTfr 
it.  In  some  of  the  outlying  tumours  the  glandular  strnctni'e  is  muro 
developed — in  some  it  is  ijuitc  so— and  a  duct  is  famished  which 
carries  secretion  to  the  appointed  deatination/' 
|w  ^,  The  part  of  the  prostate  which  is  most  usually  the  seat  of  9tiXjfro<ri4 
l^liddle  or  urethral  portion,  which  may  become  greatly  enlarged  in  siift 
or  without  hypertrophy  of  the  lateral  Iolx*s,  The  growth  assun]-- 
shape,  and  is  moi^  or  less  pedunculated.  It  is  continuous  in  si  i 
the  prostatic  tissues,  and  has  its  own  duct,  which  opens  into  tht! 
throngh  the  pedicle.  Prostatic  concretions  are  commonly  found  m  thorn  oat 
growths;  never  in  the  isolated  tumonre. 

Though  most  common  in  the  middle  portion  of  the  pmvtatt^  onl 
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may  occur  from  the  posterior  part  of  ooe  of  the  lateral  luljcs,  or  from  that 
portion  of  the  glaud  which  lies  above  or  in  front  of  the  inner  orifice  of  the 
uretlira. 

la  rai^  instances,  the  verumoDtanum  alone  appears  to  be  affected,  forniiiig 
a  thickeiit^d  polypoid  ou4:rowth,  which  projecte  in  a  ralvnlar  manner,  and 
inteiieres  materially  with  the  flow  of  urine- 

Thompson  points  out  that,  as  had  btH.^ti  suggested  by  Velpeau,  remarkable 
analogies  exist  between  these  prostatic  out«:i*owth8  and  the  fibroid  tumours 
of  the  uteros.  This  view  i»  in  accordance -with  the  theory  that  the  prostatic 
utricle  is  the  aualoj^^ue  of  the  uterus. 

Maduuiical  XiiFects  of  Enlarged  Prostate  on  the  Urinary  Orgaxia« — 
Enlar^'cments  of  the  prostate  are  productive  of  inconvenience  with  regard  to 
the  flow  of  urine,  giving  rise  eitlxer  to  retention  or  to  incontinence,  or  to  a  kind 
of  mixture  of  both  conditions.  When  the 
Uteml  lobes  are  enlarged,  there  is  a  diminution 
01'  the  lateral  or  transverae  diameter  of  tlie 
iiretlira,  at  the  same  time  tliat  the  antero- 
posterior diameter  is  increased,  so  that  the 
canal  l>ecome8  a  chink- like  passage.  The 
nmtlira  also  becomes  greatly  elongated  and 
tortuous;  and  is  diverted  from  the  natural 
ftirectiou — this  varying  with  the  form  of  en* 
largement.  When  the  median  portion  is  en- 
larged, there  ih  a  more  or  less  atigtilar  curvatun* 
of  die  canal  at  the  prostatic  point.  When. 
in  addition,  there  is  enlargement  of  one  lateral 
lobe,  the  urethra  is  cunred  also  laterally  in  the 
direction  of  the  enlarged  lol»e.  The  latcrrd 
deviation  may  occur  also  when  there  is  en- 
Ihi  gement  of  tlie  middle  lot>e  ;  but  it  then 
affects  U^h  sides, 

1'he  inner  oritioo  of  the  urethra  also  undergoes  changes.  Enlargement  of 
the  posterior  pai  t  of  the  middle  ptjrtion  of  the  prostate  gives  it  a  crescentic 
formt  with  tlie  convexity  diiiicted  upwards  ;  and,  in  en  large  Uient  of  either 
lateral  lolx',  the  convexity  of  tlie  crescent  lies  towards  the  side  opposite.*  the 
enlarifcd  lobe*  SometimeB,  when  there  aa'  two  or  more  irn*gnhirly  enlarged 
lobes^  the  orifice  is  very  much  distorted,  elongated*  and  tortuous.  In  cases  of 
valvular  or  |)f'dunculatttd  projections  from  the  fiosterior  portions,  the  orifit* 
may  appear  to  l»e  overlap}K'd  altogether*  Thin  couditiou  exist4!d  in  the  case 
from  which  the  act^jmpanying  drawing  (Tig,  Uo;j)  was  taken  ;  the  third,  or 
median  lobe  forming  a  |>edunculated  tumour  which  acted  likt*  a  valve  ikud 
obstructed  the  exit  of  the  urine  from  the  bladder,  though  it  did  not  otier  any 
ohstacie  to  the  intriKluction  of  a  <:aiheter. 

The  elongation  and  expansion  of  the  prostatic  [>ortion  of  the  nretbra 
irive  rise  to  an  increase  in  its  capac^tty,  so  that  it  Mometimes  holds  two  or 
thrm'  ounces  of  urine  ;  and  the  elongation  will  carry  the  nw'k  of  the  bladder 
upwards  and  liehmd  the  pubes,  to  a  cM^ntiderable  distance  from  its  normal 
position. 

While  the  lateml  enlareoracnta  caiwe  the  urethra  to  aasume  a  sonx^^^'^'oa^^'^' 
ttioas  ooorse,  the  middle  lobe,  if  hypertrophied,  may  readily  oocasioix  x^^k^^"^"^"**^*! 


Fig.  y^iS^— ttla«ltl«ur  )ai>l  otwn.  «ljowliig 
BnlRttomeHt  of  CreUiml  Portltm  of 
rrcMitji1«. 
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by  projecting  against  the  entrance  to  this  windin^:  channel,  aud  falling  over  it 
like  a  valve  whenever  the  putient  attempts  to  pass  urine,  as  in  Fig.  1*04.  In 
this  condition  no  urine  is  passed  until  bj  liccumulation  within  th>?  bladder  Uie 
neck  has  become  so  stretched  that  the  valve-like  obstruction  no  longer  etoaes 
the  orifice*  Then  a  small  quantity  of  urine  is  expelled  ;  the  neck  of  tht;  h1jidd«r 
collapees*  and  before  the  cavity  is  completely  emptied,  the  i>rifice  is  blocked 
by  the  projecting  middle  lohe,  and  the  flow  ceases.  Thus  a  certain  amotmt 
of  urine  is  always  retained,  which  is  commonly  ternicil  the  **  residual  iirinc^** 

and  none  escapes  till  the  bladder  is  in  i 
state  of  considerable  tension.  Ab  the 
middle  lobe  increases  in  size,  a  greftter 
degree  of  sti'etchiug  is  nc^'cseary  lief  ore 
urine  can  escape.  Tnder  this  coostani 
tension  the  bladder  slowly  yields  and  be- 
comes diluted,  its  walls  are  thickened  by 
tibroid  tissue,  and  it  gradually  l*eci>mwi 
completely  "atonic/*  losing  all  ac^tive 
power  of  contraction.  At  last  a  condi* 
tion  is  reached  in  which  urine  flows  only 
when  the  bladder  is  greatly  dis«  i«d 

the  escape  of  a  few  drops  is  m  to 

render  the  obstruction  corapleti*.  an*!  ft  > 
a  condition  of  almost  constant  dnbbiin^ 
is  established.  This  forms  tfie  most 
typical    variety  of  prostatic   -  >a. 

bess  commonly,  the  obstacle  r  .^tn* 

sage  of  urine  is  of  such  a  natnre  thai  t( 
can  Im?  f<>reed  by  increased  pressure,  and 
we  then   hnd  the  muscular  coat  of   the 
bladder  hyjicrtrophied,  as  in  stricture  of 
the  urethra.     In  still  more  rare  mses  the 
middle    lolx^  lie%   between    the    mlargcd 
lateral  loljes,  thus  pn.ipping  the  neck  of 
the  bladder  open,  and   then  trne  inooo- 
tinence  may  occur  with  constant  drihbliiig 
of  urine. 
The  effect  on  the  kidney  will  vary  according  t**  cinnnnstan^MaL     If  tbe 
bhidder  is  in  a  constant  state  of  over-distension,  a  similar  increased  t«tsicai 
will  occur  in  the  ureters,  as  it  Is  evident  that  increased  force  will  be  r«qfij|«d 
to  drive  the  urine  through  their  orifices.     We  <  •  nid  all  the  dgm 

uf  increased  tension  already  described  (p.  \>^^)  *•«  «nd  p9flft» 

absorption  of  the  pyramids,  chronic  interstitial  nephritis,  Ac  (P%.  !M1|)* 
Finally,  should  decomposition  occur  in  the  urine  retained  in  llie  blaAkr, 
it  may  extend  through  the  orifice  of  the  ureter  to  the  kidneys  and  in  tliii 
way  a  large  proportion  of  patients  sulFering  fi^om  prostatic  disease  dfe  of  septic 
suppurative  nephritis. 

Moral  Effects  of  Enlarged  Prostate* — The  irritatiiui  of  a  coQg«SMl 
aud  eulargtfd  prostate  will  excite  libidinous  ideas  in  the  aged,  whieli  wmj  lari 
to  the  perpetration  of  atrts  of  indecency— such  as  exposure?  of  tbe 
mdeoent  aasaulto  on  children,  or  to  a  general  deterioration  of  the  mini  ti 


Flu.   JMI4.  —  RenulU   ctf  Mil<itKoil    ProUatv : 
I'lMrtw  of  Kluliu')'*. 
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But  not  only  does  the  diseased  state  of  this  body  thus  excite  a  depraved 
condition  of  the  mind ;  the  converse  also  will  happen.  And  if  the  true  history 
of  many  cases  of  prostatic  congestion  and  haemorrhage  were  told,  the  diseases 
would  be  found  to  have  begun  in  irregular  sexual  or  erotic  excitement  by  which 
the  genital  organs  have  been  over-stimulated. 

Bar  at  the  Veck  of  the  Bladder. — Under  this  name  has  been  described 
a  transverse  ridge  obstructing  the  internal  orifice  of  the  urethra,  and  causing 
symptoms  exactly  analogons  to  those  produced  by  hypertrophy  of  the  middle 
portion  of  the  prostate.  According  to  Thompson,  the  fold  is  in  the  great 
majority  of  cases  actually  caused  by  an  outgrowth  from  the  middle  portion  of 
the  gland  In  exceptional  cases,  however,  it  may  be  due  to  hypertrophy  of 
the  muscular  fibres  at  the  neck  of  the  bladder,  produced  by  long  continued 
irritation,  usually  caused  by  chronic  cystitis  from  stone  or  stricture.  Lastly, 
in  very  rare  cases,  a  valve-like  fold  of  mucous  membrane  may  be  dmwn  up  by 
enlargement  of  the  lateral  lobes  without  affection  of  the  median  portion  of  the 
gland. 

The  Symptoms  of  Enlarged  Prostate  arise  primarily  from  the 
mechanical  obstacle  offered  to  the  escape  of  the  urine.  The  first  symptoms 
usually  consist  in  the  feeling  of  a  necessity  to  strain  slightly  before  the  urine 
will  flow  ;  and  then,  after  the  bladder  has  apparently  been  emptied,  in  the 
involuntary  escape  of  a  small  quantity  of  urine.  The  patient  also  finds  that 
he  is  much  longer  than  usual  in  emptying  the  bladder  ;  for  though  the  stream 
Hows  freely  enough  as  soon  as  it  has  once  begun  to  escape,  yet  it  cannot  be 
properly  projected,  the  bladder  having,  to  a  certain  extent,  lost  its  tonicity. 
It  commonly  hap[)en8  that  the  more  the  patient  strains  the  less  readily  will 
the  urine  come  away,  whereas  when  he  remains  quiet,  it  will  usually  flow  with 
more  freedom.  This  is  especially  the  case  in  pedunculated  enlargements  of  the 
middle  lobe.  About  this  time  frequency  of  micturition  usually  becomes  a 
marked  feature,  especially  at  night.  In  fact,  the  great  majority  of  patients 
apply  to  the  Surgeon,  not  on  account  of  difficulty  in  passing  water,  but 
because  they  are  called  upon  to  perform  the  act  of  micturition  too  frequently. 
This  condition  may  gradually  increase  till  it  amounts  to  actual  dribbling. 
The  frequent  discharge  of  a  small  quantity  of  urine  may  lead  the  incautious 
Surgeon  to  suppose  that  the  patient  is  affected  with  true  incontinence  of  urine 
or  with  irritability  of  the  bladder.  This  error  may  always  be  guarded  against 
by  careful  examination  of  the  pubic  region  by  percussion  and  palpation. 
Dulncss  will  often  be  found  extending  half-way  to  the  umbilicus,  and  the 
tense  distended  bladder  may  be  readily  felt  above  the  pubes.  If  there  is  any 
doubt  the  patient  must  be  made  to  pass  water,  and  immediately  afterwards  a 
soft  catheter  must  be  passed.  In  this  way  the  presence  of  residual  urine  and 
its  (juantity  are  determined. 

The  symptoms  may  for  a  long  time  remain  limited  to  frequency  of  mictu- 
rition with  some  difficulty  in  the  act.  The  urine  remains  acid  and  normal  in 
every  re8[)cct,  and  the  patient  suffers  but  little,  if  at  all,  in  his  general  health. 
The  condition  is,  however,  always  one  of  considerable  danger.  The  over-dis- 
tended bladder  is  always  prone  to  slight  attacks  of  cystitis  from  exposure  to 
cold  or  other  causes.  The  urine  then  becomes  cloudy  from  excess  of  mucus, 
and  often  acquires  an  offensive  fishy  smell,  while  still  remaining  ac\^.  "^Xn^ 
mucus  accumulates  in  the  pouch  behind  the  enlarged  prostate,  and  anrvcck««>»K5fi^ 
decomposition  readily  takes  place.    This  may  occur  without  ttL%>  "•=^*^'*''''^ 
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ifistTumenLs,  but  in  a  con8iderable  proportion  of  cases  it  is  not  Doticed  before 
the  use  of  the  catlieter  has  been  coinmeucod,  Sbould  it  happen,  the  cystitis 
becomes  more  acute,  and  the  sjmpUHus  of  septic  [}oisoniug — febrile  distur- 
bance, <rreat  depression,  brown  tongue,  nausea,  delirium,  &c, — may  set  in  aod 
terminate  fatally,  when  septic  ioflammutiun  uf  the  kidneys,  by  exteusioQ  ap 
the  ureter,  will  usually  be  found  to  have  Iweu  tlie  immediate  cause  af  deiith. 

Complete  HetentioiL  of  XTrme  &om  Enlarged  Prostate  is  u  common 
complication  of  the  disease.  It  may  arise  in  a  p;itient  who  \vm  not  been  able 
to  empty  his  bladder  for  some  time,  and  is  little  more  than  an  a;trgruvation  of 
\m  usual  condition,  or  it  may  occur  in  an  old  man  whose  prostate  is  consider- 
ably enlaro:ed,  but  who,  under  ordinary  c  iron  instances,  gets  rid  of  his  nritie 
without  difficulty.  In  the  latter  case  it  is  due  to  congestion  and  swelling  of 
the  diseased  gland,  usually  induced  by  exposure  to  cold,  or  by  alcoholic  or 
venereal  excesses.  It  is  especially  apt  to  occur  after  drinking  the  sour  bad 
wines  nsually  i»rovidcd  at  public  dinners. 

DiagnoBie.— The  exact  cuiidition  of  the  enlarged  prostate  can  be  uacertained 
only  by  examination  through  the  rcHitum  and  urethra*  By  I'eeial  eJcploratioD 
with  the  linger,  the  degree  of  enlargement  of  the  lateral  lobes  can  beet  be 
iiscertaiued  :  though,  as  in  many  cases  the  end  of  the  finger  cannot  reiich  Use 
further  extremity  of  the  gland,  it  will  be  impossible  to  say  to  what  extent  the 
hypertrophy  has  extended.  The  urethral  exploration  must  be  conducted  by 
means  of  a  long  gum-elastic  or  a  silver  prostatic  catheter,  and  will  afford 
information  that  rectal  exploration  cannot  give  ;  by  it  are  asccrtaitM-d 
approximately  the  size  of  the  middle  lobe,  and  the  condition  of  the  nretlim 
as  to  elont^^iitiou  and  curve. 

The  diagnosis  of  enlarged  prostate  has  to  be  made  from,  !♦  8trictnre  of  the 
Ci-ethra  ;  i*,  Calculus  of  the  Bladder  ;  li.  Vesical  Tumour:  4,  Chronic  Cygtiliii 
Ti,  Atony  of  the  Bladder  ;  6,  l*amlysis  of  the  Bladder* 

L  In  Sirkiun  the  stream  of  urine  is  small,  but  the  jet  i«  incneafied  lij 
straining,  while  in  enlarged  prostate  the  stream  is  dribbling,  bnt  not  reduced 
in  volume,  and  straining  only  makes  matters  woree.  Stricture  mont  com- 
monly occurs  before  middle  life,  prostatic  disease  always  after.  In  atrictiire 
ibe  obstruction  is  within  six  inches  of  the  meatus  ;  in  prostatic  disease  it  iftac 
least  seven  from  the  oritiee.  It  is  not  wise,  however,  to  trust  too  implicitly  to 
measurements  in  inches,  as  the  penis  varies  considerably  in  length.  If  the 
linger  be  pasaed  into  the  rectum,  it  can  at  once  be  determined  whetlier  th* 
point  of  obstrnction  is  in  front  of  the  apex  of  the  prtj«*tate. 

2.  Calculus  presents  many  symptoms  in  common  with  enlargtsd  prij«t«te«iiiil 
its  more  special  symptoms  may  he  absent.  In  stone  the  frecjucncy  of  mienffk 
tion  is  greater  by  day,  in  prostatic  disease  it  is  worse  at  night.  The  |ir«9ii«ocv 
of  a  small  quantity  of  tiorid  blood  in  the  urine  paaaed  after  exemi«v  nhoakl 
make  the  Surgeon  strongly  suspect  the  presencse  of  a  atone  ;  but  the  Hie  of  Ibr 
sound  will  alone  lead  to  im  exact  diagnosis. 

H.  I'e^kaf  Ttonour  gives  ri«e  to  moi^e  pain  and  tenderness  on  tlio  tnlroduc^ 
tion  of  instruments  than  prostatic  enlargement ;  and  the  urine  genetmllj 
tains  blood  and  mucus,  often  with  sabulous  matter.  Micrtiscopic  exai 
of  the  contents  of  the  urine  may  show  the  pnvsence  at  the  liMus  of  lk0 
tumour.  Mahgnant  tumours  may  often  be  felt  ihrough  tW  racoun ;  wWk 
villous  gnjwths  give  rise  to  the  almost  constant  presence  of  blood  in  (he 
urine* 
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Chronic  Cystitis,  without  complication^  the  absence  of  the  physical 
enlarged  prostate,  as  ascertained  by  examination  by  the  rectam  and 
will  establish  the  diagnosis. 

mij  of  the  Bladder  is,  as  before  stated,  very  commonly  associated  with 
prostate.     Its  absence  wonld  be  shown  by  the  nrine  flowing  from 
3ter  in  a  steady  stream,  not  influenced  by  the  respiratory  movements, 
ig  an  active  contraction  of  the  bladder. 

le  Paralysis  of  the  bladder,  accompanied  by  a  similar  afiection  of 
^rts,  is  recognized  by  its  concomitant  conditions,  and  by  the  absence 
cal  signs  of  enlarged  prostate,  and,  as  in  atony,  by  the  passive  nature 
)w  of  urine  through  the  catheter. 

auent. — In  the  treatment  of  enlarged  prostate,  little  can  be  done  by 
means  :  though  the  patient's  condition  may  be  somewhat  ameliorated 
lies  calculated  to  lessen  irritation  about  the  urinary  organs,  and  to 
the  condition  of  the  urine.  If  it  be  very  acid,  alkalies  with  hyoscya- 
»uld  be  given.  If  the  symptoms  of  chronic  cystitis  make  their 
Lce,  the  various  remedies  recommended  in  the  treatment  of  that  disease 
^ven.  If  haemorrhage  occurs,  tincture  of  perchloride  of  iron,  infusion 
irsi,  or  gallic  acid,  wil  be  useful.     Counter-irritation,  the  application 


Fig.  905.— Elbowed  CatheU»r. 

%  and  other  measures  intended  to  promote  absorption  of  the  enlarged 
re  not  of  the  slightest  service. 

e  great  majority  of  cases  the  sole  treatment  of  enlarged  prostate 
in  the  regular  use  of  the  catheter,  in  order  to  draw  off  retained  urine ; 
n  once  this  treatment  has  been  commenced,  it  must  be  continued  for 
ainder  of  life,  the  patient  being  taught  to  use  the  instrument  for 
lu  almost  all  cases  a  Jaques's  flexible  india-rubber  catheter  can  be 
ito  the  bladder.  Its  use  is  so  perfectly  painless  and  free  from  danger, 
hould  always  be  tried  before  adopting  more  severe  measures.  If  from 
ie  it  be  necessary  to  retain  such  an  instrument,  Hutchinson  uses  a 
ith  rings  passed  into  the  orifice  of  the  india-rubber  catheter,  and  fitted 
'styletted  plug.''  The  nozzle  is  about  three-quarters  of  an  inch  in 
md  is  fitted  accurately  by  the  plug.  The  stylet  reaches  about  two 
own  the  catheter  so  as  to  stiffen  it.  With  such  an  instrument  in  use, 
;nt  need  not  be  confined  to  bed.  If  the  soft  rubber  catheter  will  not 
far  the  most  convenient  instrument  in  the  majority  of  cases  is  the  soft 
"  elbowed  "  catheter — the  catheter  a  coude,  of  the  size  and  shape 
resented  (Fig.  905).  The  stem  is  soft  and  pliable,  but  the  angle  and 
int  are  made  of  firm  gum-catheter  material.  By  keeping  the  point 
against  the  urethra,  it  will  often  slip  in  very  easily  and  smoothly  in 
enlarged  prostate.  These  catheters  are  made  with  their  points  bent 
ent  angles  or  with  double  elbows,  instead  of  single,  and  very  often 
e  will  not  pass,  another  of  a  slightly  different  form  will  slip  in  readily. 
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The  size  of  the  instrument  is  of  Bome  importance.  As  a  rule.  No.  K  or  U 
passes  most  easily.  Nothing  is  gained  by  using  u  smAller  iD.^trumeut,  lui 
the  piissage  tl»rouj:h  the  dij^eased  pni^tat-e,  although  it  obsfcrucU  the  flow  of 
urine,  is  ahvays  larger  than  that  through  a  healthy  gland* 

IF  neither  of  thene  instruments  will  enter  the  bladder,  a  common  French 
cuni<ml  instrument  may  pass  :  hut  x]m  very  rarely  succeeds  when  the  eopdi^ 
catheter  fails.     * 

A  common  gnm-clastic  catheter  of  full  size,  which  may  be  bent  to  any  angle 
in  hot  water  and  fixed  by  immersing  it  in  cold,  may  pass  when  other  instru- 
ments fail.  Sometimes,  if  it  he  bent  to  a  ctirve  like  that  of  a  lithotrite,  it 
may  slip  over  the  enlarged  middle  lobe.  It  must  ])e  i^ememhered  that  lliu 
heat  of  the  urethra  soon  causes  the  cratlieter  to  lose  the  fomi  impressed  ti{»Gn 
it,  and  consequently,  if  it  does  not  enter  at  once,  prolonged  attempts  t<>  pttM 
il  are  useless. 

Brodie  recommended  that  a  gum-el aatic  instrument,  long  and  of  large  Kixe, 


n^.  iW,-  KjiIaiUlhI  Ml.Uli^  Lit)*  of  Pruwratr,  uinsljn;.*  |.f  *u:r«M  .«(  Ih*  «  4lU»«'r 


on  a  well-f'urved  gtylet  so  thiit  it  niiifht  preserve  it^  curve  when  that  is  iiith- 
dniwn,  should  l>c  kept  in  rciidiness  for  thee©  cases.  A  mjtnacnvro  mistitiocittl 
by  Brofiie  will  often  be  of  use  in  surmounting  a  large  middle  tobii ;  viz^  wMmt 
passing  the  gum-eluslic  aitheler  as  far  as  it  will  go,  to  withdraw  the  €tjbi 
slightly,  so  as  to  tilt  up  the  point  of  the  catheter,  which  then  sHpa  ottt 
the  ohstarle. 

If  none  of  the  foregoing  means  succ^ecd,  the  Surgeon  must  have  necoanelo 
silver  instr amenta.  If  the  prostate  be  much  enlarged  it  may  be  iiiiociBiiy» 
m  order  to  reach  and  empty  the  bladder,  to  use  a  proetatic  ciibeler.  Tli 
instrument  should  he  of  large  sii&e,  alxtnt  No.  12.  In  oTder  proptifr  la 
enter  the  hi  udder,  which  is  <Mmed  awiiy  from  the  surface  by  the  elotigalad 
ui^thra.  the  prostatic  catheter  should  Ui  alnrnt  four  inches  looger  Uiaa  aa 
iirdinary  one  ;  and,  as  the  neck  of  the  viacus  is  nsunlly  pushed  up  high  bdiiad 
the  pubes  by  the  projection  upwards  of  the  Uteral  lobe«t  t*w  ottire  of  tllir 
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iostrument  should  be  greater  and  longer  than  nsoal.  I  find  the  best- 
shaped  prostatic  catheter  to  be  one  the  curve  of  which  is  exactly  the  third  of 
the  circumference  of  a  circle  five-and-a-half  inches  in  diameter.  The  eyes 
should  be  large  and  rounded  ;  and  I  have  found  it  of  use  to  have  the  lower 
end  of  the  stylet  provided  with  a  piston-plate,  so  that,  by  withdrawing  this 
the  mucus  may  be  sucked  in  through  the  eye  of  the  instrument.  In  intro- 
ducing the  catheter,  care  must  be  taken  when  the  point  enters  the  prostatic 
urethra  to  depress  the  handle  well  between  the  thighs,  while  the  instrument  is 
drawn  slightly  towards  the  pubes,  lest  the  end  hitch  against  the  enlarged  . 
middle  lobe  (Fig  906).  If  it  be  simply  depressed,  without  at  the  same  time 
being  held  hack  a  little,  it  will  probably  tunnel  the  obstruction.  In  some 
cases  the  ordinary  catheter  passed  in  the  same  way  will  enter  more  easily  than 
the  prostatic.  It  is  sometimes  possible  to  lift  the  catheter  over  the  obstruc- 
tion by  pressing  on  it  with  the  finger  in  the  rectum.  In  fact,  no  one  curve 
or  one  kind  of  instrument  will  answer  in  all  cases.  If  it  is  necessary  to  use  a 
rigid  instrument,  I  certainly  think  a  silver  instrument  is  safer  and  more 
easily  managed  than  the  gum-elastic.  It  might  be  supposed  that  less  chance 
of  mischief  would  result  from  the  gum-elastic  than  from  the  metallic  catheter, 
as  being  the  soilcr  and  more  yielding  instrument ;  but  this  is  erroneous,  if  the 
stylet  bo  allowed  to  remain  in,  as  it  is  then  as  rigid  at  the  point,  as  hard, 
and  as  likely  to  penetrate  soft  structures  as  a  silver  one  would  be. 

The  commencement  of  catheterization  in  cases  of  enlarged  prostate 
cannot  be  regarded  as  altogether  free  from  risk.  The  patient  is  liable  to  an 
attack  of  fever  such  as  may  follow  the  introduction  of  an  instrument  for 
other  puq)oses,  and  the  precautions  mentioned  at  p.  1125  must  be  care- 
fully observed.  Pkposnre  to  cold  is  especially  to  be  avoided  after  the 
catheter  has  been  used.  Before  the  instrument  is  passed,  the  patient  should 
empty  his  bladder  as  completely  as  possible,  in  order  that  the  amount  of  the 
residual  urine  may  be  ascertained.  If  this  be  about  three  or  four  ounces  the 
bladder  should  he  emptied  every  morning  and  evening,  whilst  if  this  amount 
be  much  exceeded  the  catheter  muse  be  passed  three  or  four  times  in  the 
twenty-four  hours. 

The  patient  should  use  a  soft  catheter  if  possible,  and  the  Surgeon  roost 
give  careful  directions  concerning  the  cleansing  of  the  instrument. 

In  cases  complicated  with  severe  cystitis  and  great  irritability  of  the  bladder 
which  have  resisted  simpler  treatment,  drainage  of  the  bladder  may  be  the 
only  means  of  saving  the  patient  from  fatal  exhaustion  or  septic  poisoning. 
This  may  most  readily  be  done  by  introducing  a  tube  through  an  incision 
into  the  membranous  urethra  (p.  1119)  ;  or  suprapubic  cystotomy  may  be 
performed,  as  first  practised  by  Thompson  in  1869,  the  opening  being  main- 
tained by  a  gum -elastic  catheter  fitted  with  a  silver  shield,  and  provided  with 
a  rubber  bottle  to  receive  the  urine.  The  suprapubic  method  has  the 
advantage  of  allowing  a  thorough  investigation  of  the  bladder  and  prostate, 
but  it  is  only  available  if  the  patient's  condition  is  favourable. 

Operative  Treatment  dT  Enlarged  Prostate. — Various  operative  pro- 
cedures have  been  proposed  from  time  to  time  for  the  relief  of  difficult 
micturition  from  enlarged  prostate  or  bar  at  the  neck  of  the  bladder.  One  of 
the  first  of  these  was  Mercier's  operation  of  division  of  the  bar  at  the  iiftftJiw  ^^ 
the  bladder  by  means  of  an  instrument  shaped  like  a  lithotrite,  tV^e^  "«is^'^>^^>^ 
of  which  was  represented  by  a  concealed  knife.    Mercier  also  d<evS»fc^  %sjr5^  's^ 
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instriimenfc  like  a  lithotrite  by  which  he  could  cut  a  deep  groove  throiijirh  the 
bar,  Bi:»ttini  of  GeQoii  has  revived  Mereier  a  operatiou,  but  uses  a  galvaji^n 
cautery  instead  of  n  knife.  Such  opiTatiooB  have  not,  however,  been  atteaded 
with  sufficient  success  to  in&pire  Surgeons  in  general  with  any  confidence  in 
their  utility, 

(If  the  various  methods  which  have  been  devised  for  attacking  the  eulitr^ftd 
pi*o6tate  from  the  periua^um,  the  simplest  is  that  prat-tised  by  Hes^inald 
Harrison.  The  operation  consists  in  dividin^^  the  prostate  through  tbt* 
ordinary  incision  employed  in  digital  exploration  of  the  bladder  (p.  ni*i). 
The  projecting  bar  is  divided  partly  with  a  prol>e-pointed  bistoury,  and  portly 
by  divulsion  with  the  tiuf^er.  A  lar^e  gum-elastic  tube  is  then  inserted,  and 
throufyh  it  a  m\\  cathettr  is  pfissed  into  the  bladder  for  drainage.  The 
pi-esence  of  the  tube  maintaius  the  channel  made  by  division  of  the  prostate. 
It  must  be  retained  for  many  weeks,  until  urine  can  be  passed  vohintarily  by 
the  urethra,  or  a  catheter  readily  introduced. 

By  far  the  most  radical  operation,  however,  for  enlarged  prostiiU;  consiata  is 
opeuinfj  the  l>Iadder  ab<»ve  the  pubes  and  removing  the  obstructing  portion  of 
the  gland— snprapnliic  prostatectomj.  This  operation,  which  had  be€ll 
l>erformed  by  Bolfield  of  Chicago,  and  by  Trendelenburg,  SSocin  and  ochem  00 
the  Continent  was  first  advocated  in  this  country  by  McGii!  of  Ij^ds  in  ll^H, 
who  published  threi?  cases  in  which  he  had  successfully  [»erformcd  it  wiU» 
great  benefit  to  the  patient. 

The  operation  is  performed  in  the  same  way  as  in  supmpabic  Htbotomy 
until  the  bladder  is  opened  (p,  1U44),  The  mucous  membmne  over  the  pfo- 
jccting  piy*t  of  the  pro^state  is  snipped  tli rough  with  scissors,  anrl  the  enaclt^ 
ation  effected  with  the  finger  and  forceps.  Ihemorrhagc  is  arrested  by 
irrigation  with  hot  water.  A  drainage  tube  is  inserted  into  the  bladder  and 
retained  for  two  or  three  days. 

This  operation  has  now  been  perfoniied  in  a  large  number  of  casea  with 
considerable  success,  and  in  several  instances  calculi  in  the  (tost -prostatic 
pouch  have  at  the  same  time  been  removed.  The  supnipubic  mothcxi  ii 
generally  regarded  as  preferable  to  the  perinseal  in  m«)9t  ciisi^s  aa  it  allowi  i 
rnon-  thorough  removal  of  the  ol>struction.  The  operation  is  not  however 
unaccompanied  by  danger,  and  if  the  patient  can  easily  pasa  a  caLketer  Iktr 
himself,  and  is  free  from  any  other  complication,  it  seems  hanlly  juntifiabk' 
to  submit  him  to  an  upc^titiou  which  may  prove  faUil,  If.  Ijowcver,  the 
patient  cannot  pass  the  catheter,  or  suffers  from  constant  cyst  it  i?  with  great 
irritability  of  the  bladder,  or  from  frequent  l»«emorrhage^  some  openiiive  |jro- 
cednre  gives  the  best  chance  of  relief*  Suprapubic  drainage  haa  ftr  aooie 
time  been  recognised  as  the  ijest  treatment  in  cases  of  prostatic  diaeiMn  wbMi 
cannot  be  relieved  by  catheter,  and  experience  seems  to  show  ihal  ii  k 
not  only  justifiable,  but  advisal>le  to  extend  the  operation  to  the  nsmovaJ  tt 
tht*  cause  of  obstruction  if  p<->ssible. 

Castration  for  Enlarged  Prostate. — The   considerations  whidi 
recently  led  to  the  performance  of  castration  in  certain  cases  of  tmi 
of  the  prostate  arc  chiefly,  the  effect  of  re-moval  of  the  ovarie»  in 
diminution  in  si7.e  of  fibroid  tumours  of  f  wall  kQcmn  fcel 

that  removal  of  the  testes  in  young  unimal^  ,  lonment  of  lfc| 

pt^ostate^  and  in  adult  animals  causes  its  atrophy  ■ 

In  a  certain  uumlxT  of  crises  it  has  also  bean  uLj-ict  v>  u  m  uuvu  lum  nnwHB 
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of  the  testicles  was  followed  by  atrophy  of  the  normal  prostate.  The  sag- 
gestion  to  perform  castration  with  the  definite  object  of  caudng  shrinkage  of 
the  hypertrophied  gland  was  prominently  brought  forward  by  White  of 
Philadelphia,  iu  1808,  but  the  operation  was  first  performed  by  Ramm  of 
Christiania  in  the  same  year.  The  patient,  seventy-three  years  of  age,  had 
snflBred  from  symptoms  of  enlarged  prostate  for  fifteen  years,  and  came  nnder 
treatment  for  complete  retention.  The  prostate  rapidly  diminished  in  size 
after  castration  and  the  patient  recovered  good  power  of  micturition. 

In  this  country  the  operation  was  first  performed  by  Mansell  Moullin,  and 
he  has  been  followed  by  Fen  wick.  Heath,  and  others.  In  the  cases  which 
have  so  far  been  recorded,  more  than  twenty  in  number,  the  result  has  been 
almost  uniformly  satisfactory.  In  several  instances  the  diminution  in  the  size 
of  the  gland  has  been  appreciable  within  a  few  days  after  the  operation,  and 
has  gradually  continued  until,  after  several  weeks,  complete  atrophy  has  taken 
place.  Further  experience  alone  can  show  whether  castration  is  capable  of 
producing  this  result  in  all  varieties  and  stages  of  chronic  enlargement,  and 
what  amount  of  impairment  of  the  muscular  power  of  the  bladder  is  capable 
of  recovery. 

Sufl^cient  e\idence  is  before  us  to  justify  a  continued  trial  of  the  treatment 
in  cases  of  enlarged  prostate  in  which  the  severity  of  symptoms  calls  for 
radical  measures.  Few  men  of  the  age  at  which  the  operation  is  likely  to  be 
re<inired  will  refuse  to  submit  to  it  if  further  experience  can  show  results  equal 
to  those  hitherto  obtained. 

Treatment  of  Complete  Betention  firom  Froetatic  Enlargement. — 
In  these  cases  the  patient  must  be  relieved  by  an  instrument  as  soon  as 
possible,  as  elderly  people  are  liable  to  suffer  severely  if  there  is  any  delay, 
fever  soon  setting  in,  which  may  be  fatal. 

It  cannot  be  too  strongly  insisted  on  that  in  these  cases  there  is  no  actnal 
narrowing  of  the  canal.  The  enlarged  prostate  is  no  doubt  swollen,  but  there 
is  always  sufficient  space  left  for  the  passage  of  the  largest  catheter,  if  only  the 
proper  way  can  be  found.  Nothing  is  gained  by  using  small  instruments ; 
anything  below  No.  8  or  0  (English)  is  likely  to  wound  the  swollen  muoons 
membrane,  and  cause  troublesome  haemorrhage.  In  complete  retention  the 
various  modes  of  overcoming  the  obstacles  in  the  prostate,  which  have  already 
been  described,  must  first  be  attempted,  beginning  with  soft  instruments,  and 
using  silver  ones  only  after  these  have  failed.  If  the  retention  is  thus  relieved, 
it  becomes  a  question  whether  the  catheter  should  be  left  in  the  bladder  or 
withdrawn  after  the  viscus  is  emptied.  As  a  general  rule,  it  is  certainly  far 
better  not  to  leave  the  catheter  in,  for  the  reasons  given  at  page  1125.  The 
instrument  should  be  introduced  twice  in  the  twenty-four  hours ;  and  care 
should  be  taken,  if  possible,  to  empty  the  pouch  behind  the  prostate  by 
depressing  its  point.  Should  the  mocos  be  very  viscid  and  offensive,  the 
bladder  may  be  washed  out.  After  the  bladder  has  been  emptied  for  the  first 
time,  it  will  be  found  to  refill  in  the  conrse  of  a  very  few  hours,  usually  in  six 
or  eight,  the  secretion  of  the  kidneys  appearing  to  be  set  free  on  the  removal 
of  the  pressure. 

Should  any  great  difficulty  be  experienced  in  introducing  the  catheter,  it 
may  be  thought  desirable  to  leave  it  in  the  bladder  for  two  or  three  da^*  \  ^saA. 
then  a  gum-elastic  one  is  always  to  be  preferred,  as  in  these  circui»«XKSiS5!».  '>^* 
presents  a  great  advantage  over  the  silver  catheter,  becoming  soft.,  ^«i^TM»ar 
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datioi^  itself  to  the  shiipc  of  the  parta,  and  not  being  so  liable  to  irritate  tj 
muoouB  Tuenibrane  with  its  point,  which,  dippirv^  down  into  the  piiuch  beh 
the  prostate,  actn  ^m  a  sipiion^  and  empties  this  part  of  the  bladder  far 
thao  a  sih  er  catheter  could  do. 

When  the  l»ladder  has  been  relieved,  the  patient  must  be  fi'celr  pi 
Belladonna  suppositories  are  often  of  use,  but  if  there  be  much  pain,  optuin  < 
inorpliia  will  be  preferable.  In  a  few  days  the  congestion  of  the  pro§t>ate  pjis* 
oft\  and  the  patient  may  aj^ain  be  able  to  pass  water  unaided.  In  mauy  case 
however,  the  bladder  of  an  old  roan  which  has,  perhaps,  not  been  com] 
emptied  for  some  time,  becomes  permanently  atonic  after  a  single  attiiok 
retention,  and  he  is  never  able  a^rain  to  dispense  with  the  catheter* 

It.  becomes  itn  important  question  what  coni*8e  should  be  pursued  in  thxm 
rare  eases  in  which  the  I^^urgeon  fails  to  pass  any  insirunmii  inta  //</»  biadikr^ 
Asjiiration  of  the  bladder  above  the  pubes  may  perhaps  be  tried  as  a  fint 
reamrce,  and  after  some  houi-s,  dnriug  wbieh  the  patient  has  l)een  kept  in  lied, 
another  attempt  made  to  pass  a  soil  catheter.  The  hope  of  such  a  suc^n^^sfal 
result  is  email,  and  aspiration  in  prostatic  retention  cannot  be  rf  vith 

much  favour*    In  these  cases  three  lines  of  practice  may  be  adopted  :     ^  the 

bladder  above  ths  puhes,  ta^^pin^  from  the  perimeum,  and  suprapubk  cijHtotonitf. 
Puncture  of  the  blsidder  throu<?h  the  rectum  is  not  a  safe  proctnlure,  wlulut 
*'  tunnelliujp:  the  prostate/'  that  is  to  say,  pushing  a  silver  catheter  forcibiy 
tbrnugh  the  ol>struction  into  the  bladder,  may  be  re^^ai'ded  as  a  method  of 
treatment  bclon^nng  to  a  |>ast  a«^e  of  Urinary  Sur*^ery,  ruder  than  the  presenL 

Tapping  the  Bladder  above  the  Pnbas  consists  in  making  a  ntDaH 
inci^ioti  about  half  an  inch  in  length  Uirough  the  integumenta,  exai^tly  to 
the  mesial  line,  inimediately  above  the  pubes,  and  then  pushing  a  speeiallT 
constructed  curved  trochar,  vnth   its   concavity  downwards  iind  nl^, 

into  the  bladder  belli nd  that  bone,  and  consefpiently  belMW  ihe   ;  i  of 

the  peritoneum.  After  the  bladder  has  been  emptied,  the  caimola  or  • 
gam-elastic  tul:>e  must  be  left  in  for  the  esca|Kj  of  the  urine,  whikt  the  om* 
tinuity  of  the  natund  ptissage  is  being  restored.  When  the  bla43d<*r  is  ^^^tftdj 
distended,  in  consequence  of  retention  from  enlargement  of  the  prostate  or 
any  other  cause*  tlie  peritoneal  I'eflection  is  carrieii  up  with  it,  and  a  tta*- 
aiderable  portion  of  the  anterior  wall  of  the  organ  uncovered  by  (MfHion^m 
is  left  above  the  pubes.  In  a  case  of  unrelieved  retention  from  Htnctuff^  in 
which  the  patient  died  suddenly  during  the  admioistrHtion  of  chloroform,  ajid 
which  I  had  an  opportunity  uf  dissecting,  1  foiuid  that  the  summit  of  Um- 
bladder  reached  to  live  inches  alx^ve  the  symphysis  pubis^  and  waa  oiil?  iwu 
inche.^  below  the  umbilicus ;  that  the  line  of  retiection  of  the  peritoD<K)iii  «a* 
S^  inches  above  the  bone ;  and  that  the  spai-e  uucovei^d  by  Bc*rons  inrmbrmr 
was  2!^  inches  >vide.  The  bladder  contained  nearly  forty  omicu?  of  uriiie^  thv 
retentioF^  having  lasted  forty-eijjht  hours. 

Tapping  the  Bladder  from  the  Ferinjeam  has  eapeclally  bi:€ti  adffh 
cated  by  Keginald  HaiTisou.  The  f»atient  being  fixed  in  the  litbotodnjr  pociti<», 
the  Hurgeon  passes  his  left  index  finger  into  the  rectum  to  m*^Yt  as  a  guidi. 
A  straight  tro^-har  and  cannula  is  introduced  in  the  middle  line  of  Uie  pfll- 
neeum  three-quarters  of  an  inch  in  front  of  the  atius,  and  m  pushed  Uraj^hi 
mto  the  bladder  through  the  middle  of  the  pnjstati*.  T[ir>  troctiar  li  wiib* 
drawn  and  the  c^innula  tixed  with  tapes.  Uarrisoa  allows  the  patieui  to  IwTf 
his  bed  at  the  end  of  a  week  or  ten  days,  a  tul)e  paaaiiig  to  an  iudta^fiabbr 
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urinal  or  closed  with  a  clip  bein^  attached  to  the  cannala.  The  drainage  is 
continued  antil  urine  again  finds  its  way  along  the  urethra.  It  is  doubtful 
whether  this  method  of  tapping  is  as  free  from  risk  as  that  performed  above 
the  pubcs. 

Suprapubic  Cystotomy  has  been  performed  in  some  cases  of  prostatic 
retention  as  a  substitute  for  simple  tapping.  If  the  patient^s  condition  is 
favourable  it  is  probable  that  this  is  the  best  course  to  pursue  in  these  rare 
cases.  Whatever  method  of  drainage  be  adopted  it  is  frequently  necessary 
to  continue  it  permanently,  and  the  suprapubic  opening  allows  the  prostate 
to  be  felt,  and  possibly  the  obstructing  portion  dealt  with  at  a  subsequent 
occasion.  A  small  opening  only  is  necessary  in  the  bladder,  and  its  edges 
may  in  some  cases  be  drawn  up  to  the  skin  wound  with  sutures. 

Haemorrhage  occasionally  causes  trouble  in  cases  of  enlarged  prostate,  and 
in  those  nire  instances  in  which  there  is  retention  and  distension  of  the 
bladder  with  blood  clot,  suprapubic  cystotomy  is  especially  indicated. 

Atrophy  of  the  Prostate  sometimes  occurs.  It  may  be  the  result  of 
exhausting  disease,  especially  phthisis,  of  old  age,  of  mechanical  pressure  from 
tumours  or  calculi,  or  of  local  disease  of  the  gland  itself.  Congenital  deficiency 
of  the  prostate  may  also  occur. 

PROSTATIC     CAIiCUZiUS. 

Prostatic  Calculus  differs  from  all  other  urinary  concretions  in  situation 
and  composition,  being  formed  in  the  ducts  of  the  prostate  gland,  and  com- 
posed principally  of  phosphate  of  lime  and  some  animal  matter  ;  usually  about 
85  per  cent,  of  the  phosphate,  to  15  of  the  organic  ingredients.  The  con- 
cretion is  said  to  consist  sometimes  of  carbonate  of  lime  (p.  1 080).  It  generally 
occurs  in  old  people,  though  it  may  sometimes  be  met  with  in  young  subjects. 
From  a  lad  of  nineteen,  whom  I  cut  for  vesical  calculus,  I  extracted  two 
prostatic  concretions. 

Characters. — Prostatic  calculus  is  usually  of  a  grey  or  ashy  colour  some- 
what triangular  in  outline,  smooth  and  polished  (Fig.  907), 
having  facets,  lx?ing  very  hard,  and  seldom  much  larger  than 
a  cherry  ur  plumstone ;  though  it  may  occasionally  attain  a 
considerable  bulk,  having  been  met  with  as  large  as  a  hen's 
Q^^,  and  then  presenting  a  branched  or  irregular  appearance. 
Though  usually  but  f)ne  or  two  exist,  which  are  sometimes    ^^^'  ^icuhlT^*'* 
deposited  in  a  kind  of  cyst  in  the  gland,  as  many  as  thirty  or 
forty  have  lx?en  met  wich,  the  ducts  being  filled,  and  its  whole  tissue  being 
studded  with  theni. 

Symptoms. — C^alculus  in  the  prostate  gives  rise  to  a  sense  of  weight,  pain, 
and  irritation  in  the  perinneum,  sometimes  to  retention  of  urine,  and,  in 
fact,  to  the  ordinary  symptoms  of  enlarged  and  irritated  prostate ;  it  often 
occasions  a  tolerably  free  discharge  of  mucus  in  the  urine.  On  introducing 
a  sound,  this  passes  over  the  stone,  sometimes  rubbing  or  striking  it  with  a 
distinct  gnite  or  click  before  its  l)eak  enti'rs  the  bladder.  This  is  increased  by 
the  finger  in  the  rectum  pushing  the  organ  up,  and  thus  bringing  the  stone 
into  more  direct  contact  with  the  sound.  In  some  instances  the  calcaVask^x^ 
deeply  imbedded  in  the  [)ro8tate,  and  cannot  be  touched  by  the  sound.  In  O^wftj^i. 
cases  the  stone  may  usually  be  felt  through  the  rectum.     If  there  t»*^  x«vk^ 
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small  calculi  in  a  sacculus  in  the  prostate,  they  may  be  felt  by  introdiicicig 
the  liu^ur  into  the  rectiin],  when  a  pccnliar  crackling'  or  t^ratinp^  isctieation  may' 
be  experienced  by  the  rubbing  together  of  the  calculi,  something  like 
prciduced  by  l)etids  la  a  bag. 

The  Treatment  of  prostatic  calcnlns  will  depend  upon  the  sitnatioii^  i 
and  omnlar  of  the  concretions.     When  they  are  lar^c,  single,  or  at  tn«i»t  tviaj 
or   three   in  number,  readily  struck  with  the  sound,  and   situatc'd   on   thef 
urethral  surface  of  the  or^an,  the  ordinary  median  o[>erati»jn  may  aclvantap-o- 
ously  be  performed,  and  the  oalculas  removed  with  a  gcoop  or  forceps*     If  the  1 
calctdi  be  small  and  very  numerous,  not  to  be  felt  with  the  sound,  but  oqJt 
through  the  recLuni,  it  will  be  wiser  not  to  have  recourse  to  ujieratiou.  which 
could  not  ri^move  the  whole  of  the  concretions.     In  such  circnmatancf^s,  a 
palliative  treatment  directed  to  the  subdual  of  the  irritation  of  the  prostate, 
and  the  nm  of  the  catheter  to  relieve  rctention,  is  the  only  course  to  purroe. 
When  prostatic  and  vesical  calculi  occur  together,  the  same  operation  w  ill  rid 
the  patient  of  buth  forms  of  the  disc^ase. 


TtTBURCLIi    OF   THE    PB08TATE. 

Tnliercle  of  the   Prostate  is    not  uncommonly  met  with.     It  nsiuinj 

forms  a  part  of  extensive  tul>erculous  disease  uf  the  gen i to- urinary  trtict.  In 
fact  it  is  rare  to  find  it  sufficient!)*  advHiiced  for  a  diagnosis  to  be  made  with- 
out on©  or  both  epididjmises  being  similarly  allected,  and  it  ia  often  very  diffi- 
cult to  tell  where  the  disease  originally  commenced.  The  vefiiculso  sexuinales 
are  usually  implicated,  and  the  tuberculous  infiltration  frequently  exteuiU  to 
the  floor  of  the  bladder.  Not  uncommonly  it  is  asaociated  with  tulM;rcht  «jI 
the  kidney.  The  jmst-mortem  appearances  are  those  of  tulien^le  clftcwherc. 
Softening  yellow  masses  are  found  usually  near  the  urethral  surfa^x;.  After  a 
time  the  mucous  membrane  gives  way*  and  a  ragged  cavity  with  yellow  walls 
is  lefl  in  the  floor  of  the  prostatic  uix^thra.  Sometimes  the  tuljeruuJuoH  abiceti 
may  open  into  the  rectum,  and  thus  a  fistula  may  l>e  left  l>etween  the  nivtbra 
and  the  bowel.  More  rarely  it  causes  an  abscess  punting  forwird*  ta 
the  perimeum.  Tubercle  in  the  lungs  is  usually  pa»sent  at  death*  The 
Symptom fi  vary  much,  according  to  the  situation  of  the  ulceration.  If  it 
is  limited  to  the  prostate,  it  may  cause  surprisingly  Uttlo  disturbance.  In  a 
case  which  occurred  in  University  College  Hospital,  the  f>atient  died  of 
tuberculous  meningitis,  somt;  motiibs  after  castnitiou  for  tuberculoas  U^ttide. 
At  the  post-morkm  examination  two  cavities  were  found  in  the  proetaCir  Im^ 
enough  t<j  admit  the  top  of  the  thumb,  but  the  patient  had  made  no  oosuplauit 
of  any  urinary  trouble*  Berkeley  Hill  pointed  out  that  the  diaeaae  nut 
uncommonly  follows  gonorrhcea,  and  that  the  only  symptoms  in  I  lie  rtfh 
stages  are  a  chronic  gleet  and  perhaps  weight  in  the  perina^om.  Wh<^n  tlw 
disease  extends  to  the  bladder  there  may  l)e  extreme  symptoms  of  initabk 
bladder.  Digital  examination  by  the  rectum  shows  the  prostate  to  b» 
hard,  nodular,  and  irregularly  enlarged.  Sometimes  a  sofieniDfT  |«iie*! 
may  be  detected  in  it.  The  vesiculsB  seminales,  if  they  can  be  n'adMi, 
are  usually  found  to  be  enlargetl.  Thei'e  may  lie  a  purulent  diicliarge  ttvm 
the  urethra,  and  pus  in  the  urine.  The  detection  of  the  tubercle  bidBlM 
would  determine  the  nature  of  the  case.  The  Trefitnmii  in  the  inrtf  rtagos  wtMl 
the  diagnosis  is  doubtful  should  con>sist  in  attention  to  the  general 
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to  any  existiog  urethral  discharge.  If  symptoms  of  cystitis  supervene  injec- 
tions of  iodoform  should  be  used  and  in  some  instances  cystotomy  may  be 
necessary.  A  tuberculous  abscess  in  the  prostate  may  require  to  be  opened  in 
the  perinaeum,  scraped  and  drained. 


CABCrNOMA    OF    THS    FBOBTATS. 

Carcinoma  does  not  commonly  attack  the  prostate,  but  I  have  met  with 
several  instances  of  the  disease.  The  form  met  with  is  usually  the  hard 
glandular  carcinoma  ;  one  case  of  colloid  has  been  recorded  by  Stanley  Boyd. 
I  have  seen  the  disease  in  a  man  about  seventy  years  old ;  he  died  with 
secondary  growths  in  the  lymphatic  glands  and  liver. 

The  Symptoms  in  the  early  stages  are  obscure  pain  and  irritability  about 
the  neck  of  the  bladder,  with  the  occasional  passage  of  blood.  As  the  disease 
may  occur  in  patients  who  are  ah^ady  suffering  from  the  effects  of  simple 
enlargement  of  the  prostate,  the  early  symptoms  may  closely  resemble  those 
occasioned  by  a  stone  in  the  post-prostatic  pouch  or  an  attack  of  subacute 
prostatitis.  Digital  examination  by  the  rectum  will  probably  detect  a  hard, 
ill-defined  mass,  occupying  the  situation  of  the  prostate,  nodular  on  the 
surface,  and  often  peculiarly  fixed.  It  is  slightly  tender  on  pressure.  The 
rapid  increase  in  size,  with  obstruction  to  the  passage  of  urine,  and  frequent 
hematuria  and  increasing  pain,  will  reveal  the  true  nature  of  the  disease. 

The  vague  character  of  the  symptoms  of  carcinoma  of  the  prostate  as  com- 
pared with  those  of  a  primary  growth  in  the  bladder  may  be  explained  by  the 
different  nature  of  the  two  tumours.  Carcinoma  of  the  bladder  is  of  the 
squamous  variety  and,  as  a  rule,  rapidly  ulcerates,  whereas  the  deeply-seated 
glandular  carcinoma  of  the  prostate  may  reach  a  considerable  size  before 
ulceration  occurs. 

The  Treatment  is  palliative.  Morphia  suppositories  may  relieve  the  pain, 
and  if  the  symptoms  be  extreme,  drainage  of  the  bladder  may  be  required. 
Although  excision  of  the  prostate  for  carcinoma  has  been  performed  by  Billroth 
and  others,  the  operation  can  hardly  be  regarded  as  a  procedure  of  recognized 
usefulness. 
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DISEASES   OF   THE    URETHRA. 


URETHRITIS. 

Siitiple   Inflammation   of  the  Uretlira  is  espjciailj  upt   to  nci ur 
utromoas*  rheimiatic,  or  gouty  iudividuals,  from  slight  sources  of  irrUatioa 
that  would  not  excite  it  in  more  healthy  oonstitations.     In  strumous  chiMi^Hr 
it  may  arise  from  worms  in  the  intestines,  or  from  gastric  irritation  ;  and  in 
goaty  or  rheumatic  subjeets,  it  appears  often  to  occur  in  connexion  with  tn 
acid  state  of  the  urine.     Exces^ire  beer  driuking  may  cause  a  slight  dtvohai^ 
from  the  urethra — the  "  Biertripper ''  of  the  German  students.      In  oUnsr 
cases,  the  irritation  of   a  stricture,  the  passage  of  instruments,  or  ordinary 
sexual  intercourse,  raay  occasion  the  disease,  without  there  being  anything  of 
a  s|>ecific  character  about  it.     Contact  with  women  who  are  out  of  hifalllu 
pregnant,  or  suffcriog  from  leucoiThoea,  often  gives  rise  to  local  irritation  of 
this  kind.     UrethriLis,  especially  when  arising  from  sexual  intercourse,  hn  fre- 
quently misUken  for  gonorrhceft.     From  this  it  may,  as  a  rule,  be  ditUn- 
guished  by  the  less  intense  degree  of  inflammation,  and  by  the  absence  of  the 
secondary  consequences  that  frequently  follow  true  gonorrhoea  ;  jt*t,  in  tmuiy 
instances*  the  diagnosis  is  extremely  difficult,  especially  from  the  sobicuui 
forniB  of  gonorrhcca  that  are  common  in  London,     Increasing  experieiiiv 
seems  to  show  that  the  decision  as  to  the  gonorrhceal  or  simple  character  of  a 
urethritis  is  best  determined  by  the  presence  or  absence  of  the  gonoooecus  in 
the  discharges. 

Symptoms*— LI rethritiB  is  characterised  by  heat,  pricking,  and  doosioii 
about  the  urethra  for  a  day  or  two.  followed  by  muco-purulent  di8cliai)S«* 
often  rather  profuse,  and  accompanied  by  some  ardor  urinip.  The  symploro? 
are  not  severe,  and  the  disease  usually  gubsidt/s  at  the  end  of  a  wetJc  nr  tea 
days;  but  sometimes  it  beeomes  chronic,  especially  if  conjoined  with  stricUif^, 
and  is  then  extremely  troublesome,  particularly  in  gouty  indivriduais, 

In  the  Treatment  of  urethritis  the  liowels  should  be  kept  open,  aoil 
salines  freely  administered  :  in  cases  in  which  there  k  reason  to  heliere  that 
the  afle(!tion  is  of  gouty  origin,  small  doses  of  colchicum,  in  combination  «itli 
alkalies,  will  be  found  of  especial  service.  The  use  of  emollient  or  ttigfaUy 
astringent  injectionSf  sacb  as  opiate  lotions,  or  a  very  weak  solatioii  of  aottatr 
of  lead^  with  belladonna,  will  be  found  servriceable  as  the  dideaae  ti  on  tht 
decline,  but  not  uutil  then  ;  and  when  the  affection  has  reached 
stage,  small  doses  of  copaiba  may  advantageously  be  administered*  The 
fb  all  cases  should  be  of  the  blandest  character,  stimnlmU  of  all  kinds  bet 
interdicted. 

If  the  disease  be  conjoined  with  slight  stricture,  it  may  not  unftuqiiattt 
give  rise  to  temporary  retention  of  urine.    Tlds  may,  however^  moat 
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be  readily  relieved  by  leeches  to  the  perinaBum,  the  warm  hip-bath,  and 
salines,  with,  perhaps,  opiate  suppositories,  and  plenty  of  demulcent  drinks. 
The  catheter  should  not  be  used,  if  it  be  possible  to  give  relief  without  it. 


aONORRHODA. 

Oonorrhosa  is  a  specific  disease,  accompanied  by  inflammation  and  an  abun- 
dant muco-purulent  discharge ;  affecting  the  urethra  most  commonly,  but  also 
the  other  mucous  membranes  of  the  genital  organs,  as  of  the  prepuce  and  the 
«^lans  in  the  male,  and  of  the  vulva  and  vagina  in  the  female. 

The  urethra  is  the  usual  seat  of  gonorrhoea  in  the  male  ;  and  the  disease 
may  be  looked  on  as  an  infective  urethritis.  Its  seat  of  greatest  intensity  is 
usually  the  fossa  navicularis  ;  but  it  may  extend  over  a  much  greater  surface, 
affecting  the  entire  length  of  the  canal,  and  even  the  whole  mucous  lining  of 
the  bladder.  In  the  female  it  commonly  spreads  over  the  extensive  mucous 
surface  of  the  external  organs  of  generation,  and  sometimes  invades  the  uterus 
and  Fallopian  tubes. 

Cause. — Gonorrhcea  has  its  origin  in  the  female,  and  is  possibly  developed 
in  prostitutes  without  infection  from  the  male.  It  is  a  highly  infective 
inflammation  of  the  mucous  membrane  of  the  vagina,  predisposed  to  by  the 
decomposition  of  retained  semen  and  of  foul  discharges,  the  result  of  repeated 
acts  of  indiscriminate  intercourse  without  proper  attention  to  cleanliness.  It 
is  im{)08sible  to  say  clinically  where  urethritis  or  vaginitis  ends,  and  infective 
gonorrhoea  begins.  In  the  male,  gonorrhoea  arises  in  all  cases  from  communi- 
cation of  the  specific  poison  ^om  the  female  by  sexual  intercourse. 

The  poison  of  gonorrhoea  differs  entirely  i¥om  those  of  the  venereal  diseases 
described  in  Chapter  XXXVI.,  as  has  been  fully  proved  by  inoculation  ;  these 
diseases  not  being  capable  of  reproducing  one  another  in  any  circumstances. 
The  pus  of  gonorrhoeal  urethritis  always  contains  a  specific  organism — the 
gonococcus  of  Neisser,  which  is  undoubtedly  the  cause  of  the  disease.  It  can 
readily  be  demonstrated  by  drying  a  thin  layer  of  the  pus  on  a  cover-glass  and 
staining  it  for  a  few  minutes  in  an  alcoholic  solution  of  methyl-violet. 
The  gonococcus  occurs  in  pairs  or  groups,  and  is  met  with  in  the  interior  of 
the  epithelium  and  pus  cells.  The  organism  has  been  cultivated  outside  the 
body  in  fluid  media  and  on  blood-serum  and  gelatine  ;  and  inoculations  of  pure 
cultivations  into  the  normal  urethra  have  reproduced  the  disease.  Bokai 
inoculated  six  students  with  the  organism,  which  had  been  cultivated  in  suit- 
able fluids,  and  in  three  gonorrhoea  followed.  Bockhart  successfully  inoculated 
the  organism  in  the  urethra  of  a  man  after  it  had  been  cultivated  to  four 
generations  on  prepared  gelatine  ;  and  Bumm  produced  typical  gonorrhoea  by 
the  introduction  into  the  healthy  female  urethra  of  the  organism  cultivated  to 
the  twentieth  generation  on  blood-serum. 

It  is  important  to  remember  that  the  gonococcus  is  not  distinguishable  by 
its  form  alone  from  other  varieties  of  diplococcus,  such  as  one  which  Lnst- 
<rarten  and  !Mannaberg  found  constantly  in  the  normal  ui-ethra.  Koux  has, 
however,  shown  that  the  gonococcus  can  be  distinguished  by  the  fact  that  it 
does  not  stain  by  dramas  method,  whereas  the  others  do.  Lnstgarten  and 
Mannab(r<^  also  found  in  the  normal  urethra  an  organism  like  the  gmfi^sB^&sb. 
bacillus,  whichshowtd  the  same  staining  reactions  as  the  bacillus  tubercuVoK^^'*:^ 
he  stapiiylococcus  pyogenes  aureus.    Recent  observations  tend  to  show  Ons^"^  "^ 
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ohief  complicatioDB  of  gonorrhoja,  such  m  stippuratm^  bubo,  are  due  to  lb 
aaaociated  ort^^auisms  of  suppuration  and  not  to  tJie  gonococcue  itself. 

The  suppurative  inflammation  of  gonorrhiea  has  tbest*  peculiarities  :  I ,  I 
bad  a  distinct  and  lengthened  period  of  iecubation  ;  2.  It  rapidlj  prupag- 
itself  alonf,' tht?  mucous  tracts  that  it  affects ;  %  It  is  contagious  in  the  highest 
degree  not  only  when  the  pus  is  applied  to,  and,  as  it  were,  rubbed  into  tbi* 
mucous  surfaces  of  the  generative  organs  during  coitDS,  but  wheo  it  fiimply 
touches  other  mucous  (surfaces  ;  and,  4.  It  is  sometimes  attended  with  remote 
constitutional  phenomena  partaking  of  a  pjicmic  character, 

Gka^racter. — Gonorrhcca  is  usually  looked  upon  as  a  purely  local  affection 
of  the  genital  organs;  but  althongh  in  the  early  stages  it  is  doubtless  u  strictly 
local  affection,  yet  it  is  occasionally  followed  by  a  train  of  very  characteristic 
phenomena,  that  can  scarcely  be  looked  upon  in  any  other  hght  than  as  the 
result  of  constitutional  infection  ;  the  more  so,  as  some  individoals  never  have 
gonorrha?a  without  the  disease  being  followed  by  these  sequences,  whilst  others 
are  altogether  exempt  from  them.  The  parts  that  are  secoudariiy  afTected  an? 
chiefly  the  fibrous  tissues,  and  the  mucous  and  cutaneous  surfaces.  Tlie  affec- 
tions of  the  fibrous  tissues  give  rise  to  so-oalled  rheumatism  and  to  peculiar 
forms  of  inflammation  of  the  testicle  and  of  the  sclerotic.  The  aBectioQ  of 
the  mucous  nmnbrams  displays  itself  in  specific  inflammation  of  tlie  eye^. 
The  occurrence  of  these  various  aJTections,  assuming  as  they  do  a  8|jectfic  tyf»i? 
80  distinctly  marked  that  they  can  at  once  be  charucterized  as  gi>nrirrbcml, 
certainly  tends  to  show  that  the  disease  impresses  the  constitution  in  some 
pccQliar  manner,  somewhat  analogous  to  syphilis  or  pyamia ;  though  in  a  fur 
mintir  dcirrce,  aod  with  nineh  less  certainty,  than  these  difleases^ 

The  Symptoms  of  gonorrhcea  in  the  male  may  be  divided  into  Oxxtt 
stages  : — 1.  The  Incubative  Stage,  ur  the  period  of  Irritation  ;  2.  The  Acitir 
Inflammatory  Stage  ;  and  8.  The  Chronic  Stage. 

1-  Incubative  Stage. — The  first  stage,  that  of  irritation^  usually  oomet  on 
from  two  to  llii-ee  days  after  connexion,  when  the  patient  begins  to  experioioe 
8(ime  degree  of  heat,  itching,  and  general  irritation  about  the  penis.  The  Upi 
of  the  urethra  are  somewhat  red  and  swollen  ;  its  urifico  ga^ieii ;  and,  iwi 
squeezing  it,  some  mucus  exudes.  This  stage  usually  continuea  for  three  or 
four  days  from  the  time  of  infection,  but  sometime*  for  six  or  eight,  when  it 
terminates  in  the  second,  which  is  one  of  active  inflammation, 

2,  Acute  or  Inflammatory  Stage.^ — The  discbiirge  now  becomee  aboo< 
dant,  tliick,  and  of  a  greenish-yellow  colour ;  there  is  great  pain  in  malctn;: 
water,  with  considerable  heat  and  smarting,  and  the  nrine,  which  flows  in  a 
diminished  stream,  is  passed  wnth  increajied  frequency.  The  urethra  is  swoOeOt 
firm,  and  oord-like  to  the  touch  ;  the  whole  penis,  indeed,  looks  red  and  Mirge^ 
scent.  Ad  the  disease  advances,  and  the  bulbous  portion  of  the  nrethri  l>ecooNi 
affected,  weight  and  tension  in  the  perinaeum  will  be  complained  ol.  If  Uht 
prostatic  portion  be  the  seat  of  disease,  there  wUl  be  heat  and  weight  aboat 
the  anas,  with  frequency  of  micturition  and  some  strangury.  DuHn^  tbe 
whole  of  this  period  there  is  generally  a  good  deal  of  constitutional  daetnrhuvrr 
restlessness,  and  fever. 

One  of  the  most  troublesome  symptoms  in  this  stage  is  the  OGimrrencs  %^ 
Chordee»  which  consists  in  painful  erections  at  night,  with  a  tn-i%!  m  eK- 
body  of  the  penis,  which  is  usnally  curved  downwards. 

3.  Ckronic  8ta.ge. — The  acute  symptoms  usually  continue  tor  a(j*»ai  a  ion- 
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night,  when  the  third  stage,  that  of  subacute  or  chronic  inflammation,  sets  in. 
During  this  period  of  the  affection  the  inflammatory  symptoms  gradually  sub- 
side, but  a  thin  mnco-purulent  discharge  continues,  with  some  degree  of  heat 
and  irritation  about  the  urethra,  and  occasional  smarting  in  passing  urine. 
Under  proper  treatment,  this  usually  subsides  in  the  course  of  another  fortnight 
or  three  weeks ;  but,  if  neglected,  or  in  certain  constitutions,  it  may  last  for 
many  months,  or  even  years,  then  degenerating  into  a  Gleet.  In  proportion  to 
the  continuance  of  the  affection  the  inflammatory  symptoms  subside,  though 
the  specific  and  contagious  character  does  not  disappear,  and  the  infection  may 
continue  so  long  as  the  discharge  keeps  up.  Hunter  mentions  the  case  of  a 
girl  who  had  been  two  years  in  the  Magdalen  Hospital,  and  who  infected  a 
person  with  whom  she  had  connexion  immediately  after  she  left  that  institu- 
tion. The  persistence  of  the  contagion  of  gleet  is,  it  is  true,  more  marked  in 
women  than  in  men.  The  long  persistence  of  contagion  is  in  accord  with  the 
fact  that  gonococci  have  been  found  in  the  urethral  discharge  many  months 
or  even  several  years  after  the  commencement  of  the  disease.  The  presence 
of  the  gonococcus  may  be  taken  as  proof  that  the  discharge  is  still  infectious, 
but,  on  the  other  hand,  failure  to  demonstrate  the  organism  can  hardly  justify 
the  Surgeon  in  pronouncing  the  patient  fi-ee  from  any  risk  of  causing  infection. 
So  long,  indeed,  as  any  discharge  continues  from  the  male  urethra,  though  it 
be  but  a  daily  drop,  the  patient  must  be  looked  upon  as  infectious.  The 
importance  of  this  subject  is  obvious,  and  it  seems  certain  that  many  influin- 
matory  affections  of  the  pelvic  organs  occurriug  in  newly-married  women  are 
doe  to  infection  by  an  apparently  insignificant  urethral  discharge  in  the 
husband. 

The  severity  and  the  continuance  of  gonorrhoea  are  often  opposed  to  one 
another.  Thus  the  disease  is  most  severe  in  young  and  plethoric  persons,  and 
in  first  attacks ;  but  it  is  most  difficult  of  cure  in  strumous  constitutions,  more 
especially  if  there  be  a  gouty  or  rheumatic  tendency  coexisting,  and  it  is  very 
troublesome  to  remove  after  repeated  attacks.  I  have  observed  repeatedly 
that  it  is  very  apt  to  degenerate  into  a  gleet  in  people  who  are  subject  to 
chronic  eczema. 

There  is  a  form  of  chronic  gleet  which  continues  very  persistently  after  an 
attack  of  gonorrh(L*al  epididymitis.  In  these  cases  the  discharge  is  not  so 
much  urethral  as  testicular.  It  appears  to  proceed  from  the  increased  exuda- 
tion from  the  mucous  membrane  of  the  secretory  and  efferent  structures  of 
the  testis,  during  the  process  of  resolution  of  the  inflammation. 

The  length  of  time  that  the  infection  of  gleet  will  continue  in  both  sexes, 
but  especially  in  the  female,  makes  it  somewhat  difficult  to  say  whether  the 
poison  of  gonorrhoea  can  be  generated  de  novo,  as  it  is  not  improbable  that 
many  individuals  communicate  the  disease,  believing  themselves  to  be  perfectly 
cured,  though  still  suffering  from  slight  gleet. 

Olaet. — The  term  gleet  is  applied  to  any  mucous  or  muco-purulent  discharge, 
which  is  very  small  in  amount  and  persists  for  an  indefinite  time  unaccom- 
panied by  any  other  obvious  symptoms.  This  condition  is  one  which  gives  rise 
to  great  mental  uneasiness  in  many  patients,  and  some  varieties  are,  moreover, 
liable  to  terminate  in  stricture  if  unrelieved.  The  correct  diagnosis  of  its 
nature  and  source  is,  therefore,  of  extreme  importance.  In  the  first  i;jlftCA^>^. 
is  necessary  to  remember  that  in  young  men  a  somewhat  copious  flow  o\TB»ssoa^ 
is  apt  to  accompany  an  erection  of  the  penis.    When,  as  is  frequentAj  ^^^  ^sw*^-* 
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an  erection  occurs  just  before  wakinoj  in  the  morning,  the  mucus  maj  be 
glueing  the  lips  of  the  urethra  together,  and  may  be  iiiistiikeD  by  the  [isitie! 
for  a  gleet.  Again,  true  gonorrhteal  gleet  must  not  be  confounded  with  jini 
statorrhfx^a  (aee  p.  1140),  Desormeaux  has  shown  that  a  true  gronorrhocsl 
gleet  18  due  to  the  presence  of  chronically  inflamed  patchps  of  mucous  fnem 
brane  in  the  urethra.  These  patches  arc  purplish  or  dark  red  iu  colour, 
whereas  the  normal  urethra  is  a  pale  pink.  Sometimes  the  surface  of  th 
mucous  menibrane  is  covered  with  small  granulations,  like  those  seen  on  the 
conjunctiva  in  gmnular  lids.  This  condition  Desormeanx  calls  ^*  ^anuiar 
urelhn'lis,^''  The  patches  may  be  multiple,  Imt  more  often  there  fa  onlf 
one  situated  in  the  luilbous  portion  of  the  urethra.  The  symptoms  of  siicb  a 
condition  are  the  following  :  A  slight,  s^mietimes  almost  colourless,  sometimes 
yellowish,  discharge  will  be  found  glueing  the  lips  of  the  urethra  together  ttt 
the  morning.  This  discbarge  is  little  aifected  by  diet  or  stimulaittB,  but  it 
usually  greatly  agginvated  by  connexion.  If  during  micturition  the  fini 
few  drops  of  urine  be  jiaased  into  a  separate  vessel,  fitjcculi  of  mucus  and  pot 
are  seen  floating  in  it.  There  is  no  pain  or  discomfort  in  micturition,  but  U»e 
stream  may  be  slightly  narrowed,  and  a  hvf  drops  of  urine  may  be  Miiln.tl 
in  the  urethra,  and  dribble  away  afterwards,  as  in  a  slight  stricture. 

In  a  large  number  of  cases  of  gleet  the  chronic  inflammatory  patches  ri  ,: 
ciucous  membrane  are  sufficient  to  cause  actual  narrowing,  or  rather  dimim-Lt^i 
extensibility  of  the  urethra;  m  constantly  indeed  is  this  Dhecase  that  the  prts*  nrf 
of  a  chronic  gleet  may  almost  be  said  to  indicate  the  existence  of  a  stuiiurv. 
In  ottier  cases  the  gleet  may  lie  due  to  a  chronic  inflamraatoi^  dtflcbargtt  from 
the  glands  and  follicles  of  tlie  urethra.  Hill  states  thut  it  occasionally  nnas 
from  small  vegetations  or  warts  situated  imoiediately  inside  the  tneatut ;  br 
also  drew  special  attentitju  to  the  important  part  played  by  a  coDtndad 
meatus  in  causing  the  continuance  of  a  chronic  gleet. 

In  ejfamining  the  urethra  in  a  case  of  gleet,  some  Informatioa  iu»  to  the 
condition  of  the  canal  may  be  obtained  by  the  passage  of  an  olite-heaiM 
bougie,  mcatotomy  lieing,  if  necessary,  performed  to  allow  its  introdacitao 
-(p.  1  \W).     If  an  inflamed  spot  be  present,  a  slight  if  pmBiMUvnt  will 

be  felt,  and  the  patient  will  comjikin  of  pain  as  ti;  e  pasaet  ov«:r  tt 

On  withdrawing  the  instrument  a  drop  of  blo<jd  may  t>e  found  on  its  bulU 

In  these  cases  the  most  reliable  information  is  obtuined  by  tb^*  nee  of  ibe 
SndoBCope.  In  its  simplest  form  this  consists  %A  a  mc.tai  tube  aboat  the 
!<ize  of  a  No.  \2  or  14  catheter,  down  which  light  may  be  throvrn  m\th  a 
mirror  or  by  an  electric  lamp.  The  most  convenient  instrument  b  that  made 
by  Leiter  of  Vienna.  It  consists  of  a  stmight  metal  tube  which  i«  pEX>Ti<icd 
with  un  elx)Tiy  «*btui^tor  to  facilitate  its  introduotiim  into  tbia  anifaok 
The  expanded  ocular  end  of  the  instrument,  which  lux^umM^ly  0ts  into  tbt 
tQbe»  contains  a  small  electric  lamp  the  light  of  which  124  dinsoted  d<Mni 
the  tulw  liy  means  of  a  mirror.  Before  introducing  the  endoscope^  JO  miiiiiro 
of  a  10  per  cent,  solution  of  cocaine  should  be  injected  into  the  umhrm  with 
an  Ultzmamfs  syringe.  The  enda^^cope  is  then  pufetseil  down  wank  m  lar 
as  the  bulb,  where  the  diseased  condition  which  catuiete  a  chrooio  ^\»i,  ii 
most  commonly  situated.     Granuhir  pitches  and  other  '  ixiiKUtiaai 

of  the  mucous  mcmlirane  are  readily  recognized  by  an  1  ttl  otMrtir* 

and,  morwver,  local  treatment  can  be  carried  out  more  accaratdy  tltroo^  tke 
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Antal  and  Hurry  Fenwick  have  found  that  distension  of  the  penile  urethra 
hj  the  injection  of  air  facilitates  endoscopic  examination.  A  special  modifi- 
cation of  Leiter's  instrument  has  been  constructed  for  this  purpose. 

The  Treatment  of  Oonorrhosa  must  be  conducted  with  reference  to  the 
stage  of  the  disease,  but  especially  with  regard  to  the  acuteness  of  the  inflam- 
mation accompanying  it. 

It  has  been  proposed  to  adopt  what  has  been  termed  the  abortive  treatment, 
during  the  earliest  stages  of  gonorrhoea  ;  indeed,  during  the  incubative  period. 
This  method  consists  either  in  the  injection  of  a  very  strong  solution  of  the 
nitrate  of  silver  into  the  urethra,  or  in  the  application  to  the  inflamed  mucous 
membrane  of  a  strong  ointment  of  that  salt  by  means  of  a  bougie  smeared 
with  it  ;  other  Surgeons,  again,  have  recommended  the  administration  of  very 
large  doses  of  copaiba  at  this  period.  These  various  plans  have,  however, 
deservedly  fallen  into  disrepute.  I  have  on  several  occasions  seen  most  intense 
inflammation  produced  by  this  mode  of  treatment,  and  never,  in  any  case,  any 
good  result.  Independently  of  this,  it  is  impossible  to  know  whether  the 
case,  in  the  earliest  stage,  will  prove  to  be  one  of  simple  urethritis  or  a  specific 
gonorrhcea. 

In  the  acutf  injiammatory  stage,  attended  by  heat,  swelling  of  the  organ, 
great  ardor  urinoB,  and  abundant  muco-purulent  discharge,  the  activity  <»f  the 
treatment  must  be  proportioned  to  the  intensity  of  the  inflammation.  If  this 
be  8e\ere,  warm  hip-baths,  poppy  fomentations,  or  the  envelopment  of  the 
penis  in  warm  water-dressing,  will  be  of  essential  service.  At  the  same  time 
the  urine  must  be  diluted,  and  its  acidity  lessened,  by  the  patient  drinking 
large  quantities  of  alkaline  diluents — barley-water  or  linseed-tea  containing 
carbonate  of  potassium  in  solution  ;  and  the  bowels  may  be  kept  in  action  by 
the  administration  of  saline  aperients.  Twenty  to  thirty  grains  of  carbonate 
of  potassium  or  a  drachm  of  citrate  of  potassium  with  twenty  or  thirty  minims 
of  tincture  of  hyoscyamus  in  an  ounce  of  camphor  water  should  be  given 
every  four  or  six  hours.  All  alcoholic  stimulants,  spices,  salt  food,  and  cofiee 
must  be  avoided,  the  diet  being  restricted  to  light  slops,  and  perfect  rest 
enjoined.  By  such  means  as  these,  the  activity  of  the  inflammation  will  be 
gradually  lessened,  the  discharge  becoming  thinner,  the  smarting  in  mictu- 
rition less  severe,  and  the  erections  less  painful.  The  patient  should  also  be 
desired  to  pass  his  urine  frequently,  so  as  to  wash  the  urethra  clean. 

During  the  acute  inflammatory  stage  the  application  of  local  remedies  to 
the  urethra  has,  as  a  general  rule,  been  found  harmful,  but  since  the  nature 
of  the  virus  has  been  recognized,  the  use  of  germicide  injections  and  bougies 
has  been  tried  with  some  degree  of  success.  Watson  Cheyne  recommends  the 
use  of  iodoform  and  eucalyptus  bougies.  These  are  composed  of  iodoform, 
5  gr.  ;  oil  of  eucalyptus,  10  u|  ;  oil  of  theobroma,  35  gr.  This  is  sufficient  to 
make  one  bougie  4  inches  long.  It  is  thus  used  :  the  patient  first  passes 
water  to  clean  the  urethra;  he  then  dips  the  bougie  in  carbolic  oil  (1  in  20) 
and  passes  it  quickly  into  the  urethra  before  it  becomes  softened  by  the  heat 
of  his  fingers.  It  must  be  pushed  in  with  a  pencil,  or  some  convenient 
instrument,  till  it  completely  disappears.  An  absorbent  pad  of  iodoform  or 
salicylic  wool  is  th(*n  placed  over  the  end  of  the  penis,  and  covered  with  oiled- 
silk  or  gutta-percha  tissue  secured  by  a  strip  of  plaster.  The  patiemt  <fcss«i. 
refrains  from  making  water  as  long  as  possible.  One  bougie  ma.^  ^'Js^  ^^»*^ 
daily  for  two  or  three  days,  and  in  the  interval  some  simple  inject\oTv»^^^    ''*' 
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cbloriiie  of  zidc  (gr.  |  to  5 j,),  or  sulpho-carbolate  of  zinc  (^r.  ij.  to  3j,)  maj 
used,  Chejrne  stutes  ihiit  by  these  meaus  the  inflammatit>n  is  often  cut  short 
and  a  cure  effected  in  a  week  or  ten  days  or  sooner.  If  it  fails  it  doos  00 
hann.  One-twentieth  of  a  grain  of  perchJoride  of  mercory  added  to  ejich 
bougie  is  said  to  iucrease  the  certainty  of  their  action.     In  this  pr  i  tht* 

use  of  strong  injections  of  nitrate  of  silver  has  in  some  instances  ^-  .»€<i 

by  a  rapid  cure.  Cotes,  who  gave  this  method  of  treatment  a  tbarough  tnal 
at  the  Lock  Hospital,  proc^eeded  as  follows  :  An  endoscope  was  introduced  at 
far  as  the  inflammation  of  the  mucous  membrane  extended,  this  being  often  m 
much  us  four  inches  by  the  third  day.  The  mucous  membrane  was  then  dried 
with  wool  mo|)s.  A  wool  mop  soaked  in  a  10  grains  to  the  ounce  sol n lion  c»f 
silver  nitrate  was  then  passed  down  the  tube  with  a  stylet  until  it  projected 
beyond  the  end.  By  withdniwiog  the  endoscope  and  the  stylet  together,  tlie 
nitrate  of  silver  was  brought  into  contact  with  the  whole  of  the  inflamed 
mucous  nieml>nine.  A  hot  bath  was  given  at  night,  and  the  pan  '  .t  in 
bed  during  the  following  day.     A  saline  aperient  and  an  alkaline  ;  Acr« 

prescribed,  and  a  simple  injection,  such  as  weak  Condy's  fluid,  directed  to  \m 
used  several  times  daily.  Cotes  treated  42  cases  in  this  way.  In  4(>  m  whidi 
the  disease  was  of  many  days^  duration,  the  average  duration  of  the  cars  mia 
twelve  days  ;  whilst  2  cases  of  only  two  days'  duration  were  cunsd  in  mo 
days. 

During  the  second,  or  in  fact  in  all  stages  of  gonorrhcea^  much  harm  is  often 
done  by  applying  lint  to  the  penis.  This  does  not  absorb  the  di8charg«t  bot 
rather  shuts  it  in.  It  is  better  to  put  the  penis  in  a  macintosh  gonorrtia»*lMi^ 
at  the  bottom  of  which  a  good-sized  piece  of  salicylic  wool  may  be  plttced  to 
absorb  the  discharge. 

When  the  Uiird  staije  of  the  disease  has  been  reached,  specific  treatment  nut 
be  employed  with  great  advantage  ;  while,  if  recourse  were  had  to  it  al  in 
earlier  peri<xl,  it  would  certainly  increase  the  inflammation  and  give  the  paliHit 
much  distress.  Even  in  this  stiige  the  specific  remedies,  such  as  o(»paiba  and 
cubebs,  must  l»e  cautiously  given  ;  the  Surgeon  feeling  his  way  with  them* and 
being  prepareil  to  discoutinue  them  if  he  find  that  they  increaae  tbe  irrtCataoo. 
Should  the  disease,  however,  from  the  commencement,  have  assumed  a  wbaooif 
character,  the  specific  treatment  may  with  safety  be  adopted  at  a  nmeb  eariier 
period. 

Copaiba  and  cubebs  are  extensively  used  in  this  atage  of  gonorrhoaa. 
these,  copaiba  is  the  less  irritating,  and  consequently  more  gteaeraUy  to 
be  preferred.  It  may  be  administered  in  a  variety  of  ways  :  in  capsolev  piU, 
drought,  or  extract.  The  capsule  is  generally  to  be  prefenx^,  an  acoociat 
the  nauseous  taste  being  thus  more  completely  disguised  ;  btU  id  many  ci 
it  acts  with  more  certainty,  and  with  better  effect,  if  givi»n  in  eitliiir  of  iW 
other  forms.  When  the  capsules  are  given,  the  patient  may  tak^  finofli  « 
to  eight  or  ten  in  the  day,  and  should  at  the  same  time  have  an  alkiBat 
mixture,  which  inci^eases  materially  the  eflfect  of  the  drug*  A  ?i!fT  eloillm 
mode  of  administering  copaiba  is  to  rub  it  down  into  a  maw  with  bortit 
magnesia,  and  to  let  the  piitient  take  about  a  drachm  of  this  putc  tlinn 
times  a  day,  in  a  bolus  wrapped  in  wafer-paper  ;  or,  if  the  taatt  be  not 
objected  to,  he  may  take  it  most  advantageously  in  mudll^^  with  lii 
lK)tass«e  and  tincture  of  hyosoyamus. 

In  some  relaxed  amstitntions,  and  more  pATticalarly  after  (h:^|ycni  c 
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cnbebs  will  be  found  to  cure  the  patient  more  readily  than  copaiba,  or  rather 
more  successfully  if  given  in  combination  with  it.  An  excellent  plan  is  to  put 
about  half  an  ounce  of  powdered  cnbebs  into  a  mortar,  and  to  rub  it  up  with 
as  much  copaiba  as  will  form  a  stiff  paste,  of  which  the  patient  should  take  a 
drachm  as  a  bolus  thrice  daily.  The  effects  of  this  electuary  are  often  most 
striking  ;  but  it  can  be  used  only  in  the  constitutions  indicated,  and  after  the 
more  active  inflammatory  symptoms  have  subsided.  Copaiba  in  many  sub- 
jects brings  out  a  red,  raised  rash,  must  marked  on  the  backs  of  the  hands 
and  feet,  but  sometimes  extending  over  the  whole  body.  It  is  accompanied  by 
considerable  itching  and  often  by  some  rise  of  temperature.  Hill  states  that 
a  similar  eruption,  but  more  papular  in  character,  may  follow  the  administra- 
tion of  cubebs.  Haematuria  has  occasionally  been  observed  as  the  result  of 
large  doses  of  copaiba.  Oil  of  yellow  sandal  wood  may  sometimes  be  employed 
with  advantage,  though  its  action  is  somewhat  uncertain.  It  may  be  given 
in  capsules  in  doses  not  exceeding  twenty  minims  three  times  a  day,  or  the 
following  formula  will  be  found  useful  :  oil  of  sandal  wood,  5ij.,  tragacanth  in 
powder  5s8.,  water  to  Jviij.  ;  one  ounce  to  be  taken  three  times  a  day. 

It  is  during  the  third  stage  of  gonorrhoea  that  Injections  may  advantage- 
ously be  used.  Much  and  very  unfounded  prejudice  exists  against  their  use 
in  the  minds  of  many  ;  but  surely  it  is  as  safe  to  apply  proper  local  applica- 
tions to  an  inflamed  urethra  as  it  is  to  an  inflamed  conjunctiva  ;  and  the  bad 
consequences,  such  as  stricture  and  inflamed  testicle,  which  have  sometimes 
been  referred  to  their  use,  have  either  been  due  rather  to  the  long  continuance 
and  to  the  severity  of  the  disease  itself  than  to  the  remedies  employed,  or  to 
their  application  at  too  early  a  stage  or  of  too  great  a  strength.  It  is  in  long- 
standing cases  of  gonorrhoea,  in  which  the  discharge  continues  for  months  or 
years,  that  stricture  follows,  not  in  cases  of  ordinary  duration  ;  and  it  is  the 
result  of  the  chronic  inflammatory  thickening  of  the  mucous  membrane,  and 
has  no  more  to  do  with  the  injections  than  with  the  copaiba  or  salines  which 
the  patient  may  have  taken.  As  the  ardor  urinas  subsides,  emollient  and 
slightly  astringent  injections  may  be  used.  Perhaps  the  best  is  permanganate 
of  zinc  in  the  strength  of  one,  or  rarely  two,  grains  to  eight  ounces  of  distilled 
water.  lierkeley  Hill  found  this  injection  very  free  from  irritating  properties, 
and  most  useful  except  in  very  chronic  cases  ;  of  70  cases  in  which  he  used  it,  10 
were  cured  and  54  much  improved,  in  4  it  had  no  effect,  and  in  2  it  increased  the 
discharge.  Chloride  of  zinc  (gr.  \  to  the  5i.)  and  sulpho-carbolate  of  zinc 
(gr.  ij.  to  the  5i.)  are  often  useftil.  Extract  of  opium  or  extract  of  belladonna  is 
frequently  added  to  urethral  injections  to  allay  the  irritation  which  they  are  apt 
to  cause.  The  permanganate  should,  however,  always  be  used  alone,  as  it  forms 
an  almost  explosive  mixture  with  some  vegetable  extracts.  As  the  disease 
subsides,  a  stronger  astringent  is  required,  and  then  one  or  two  grains  of  the 
acetate  of  zinc  may  be  added  to  each  ounce  of  the  injection  ;  or  a  weak 
solution  of  the  sulphate  may  be  employed,  gr.  ij.  to  each  ounce  of  water.  lu  the 
later  stages  Hill  found  the  sulphates  of  zinc,  alumina,  copper,  and  iron  very 
oseful.  He  frequently  prescribed  them  together,  thus  :  sulphate  of  zinc  30  to 
40  grains,  alum  80  to  40  grains,  sulphate  of  iron  20  grains,  and  sulphate  of 
copper  2  grains,  in  eight  ounces  of  water.  During  the  whole  of  this  stage, 
the  diet  and  habits  of  life  must  be  carefully  regulated,  and  all  stiuLisJA.'Ci^s^ 
interdicted.  The  injections  should  be  discontinued  as  soon  as  the  ^i»»^««s5|^ 
has  ceased  ;  unless  this  be  done,  they  may  re-induce  it. 
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Tlie  mode  of  injection  is  of  importance.     A  glass  syringe  should  alwayt 
nsfid,  with  a  smootli  roiioded  nozzle.     The  patient  sitting  on  the  edge  of  t 
chair  and  holding  np  the  penis,  should  care  folly  insert  the  end  of  the  sjrin 
between  the  hps  of  the  nrethra,  and  then  elowly  throw  in  th*.^  injection  as  fi 
as  it  will  go.     Although  the  infltiniination  is  usually  at  first  confined  to 
anterior  y>ortion  of  the  urethra,  yet  it  in  most  cases  extends  to  the  bulh,  a 
the  injection  should  be  applied  to  the  whole  length  of  the  inflarnetl  rnai*t 
membrane.     If  any  enter  the  bladder  this  is  of  no  conBequenc    "-  • 
immediately  be  decomposed  by  the  salts  and  mucus  of  the  urine. 

Instead  of  the  ordinary  glass  syringe,  the  injector  (Fig-  ^'i^^>*>)  uiu)  U! 

tagefiusly  be  used.     Hy  it,  the  injection  is  thrown 

liebind  fonvanls,  so  that  wlien  passed  l»eyond  th«?inriamed 
part  it  washes  out  the  discharge,  instead  of  forcing  it 
further  on.  \ 

Treatment  of  Gleet," In  gleet,  much  difficulty  will 
often  be  experienced  in  curing  the  patient  of  his  dis- 
charge, llere  much  def>end8  not  only  on  the  adminis- 
tration of  pro|>er  remedies,  hut  on  care  being  taken 
to  regulate  his  habits  of  Life.  It  will  constantly  be 
found  t!mt,  after  the  disease  has  appart»ntly  l*e<*ii 
cured,  excessi^s  at  table,  and  more  especially  the 
drinking  of  beer,  or  of  elTervesciug  or  acid  wine^  will 
bring  back  the  discharge.  It  will  return  aim*  after 
connexion,  though  it  have  previously  eeaat^d  entirely. 
This  is  espei'ially  the  case  in  strumous,  gouty,  <^r  rhoo- 
matic  subjects,  in  whom  all  nretliral  intiammatioos 
are  with  dilliculty  removed.  In  these  cases^  then,  afaila- 
nence  from  alcoholic  li(|uids  and  dietetic  stimulauta^  and 
a  cuntinent  life  must  be  strictly  enjoined  ;  but  Urn  locsul 
treatment  requires  careful  attenlinu. 

In  the  early  stages  of  gleet  an  attempt  may  b«  mub 
to  cure  it  by  injections.  For  this  purpose  acmieiriiit 
stronger  solutions  are  refjaired  than  in  the  todii?  eoQle 
periwi  of  the  disease.  Sulphate  cif  copper  will  ufUm  ht 
found  useful,  comtnencing  with  half  a  grain  to  th«  oimorT 
and  gradually  increasing  it  tu  one  or  lvow  two  gCBtos. 
Tannic  acid  in  the  strength  of  frum  two  to  four  grains  to  the  oaiiae  inB 
sometimes  check  the  discbarge.  Soluble  Iwugies,  similar  to  ilio»e  ulraMlf 
described,  hut  coutainiog  tannic  acid»  sulplmte  of  zinc,  or  Amitftti?  oC  ]«e4 
arc  oHen  of  great  service.  Those,  combined  with  the  internal  Adminiitim* 
tion  of  co|)aiba  and  cul*ebs,  or  the  perchloride  of  iron,  may  dCooi  a 
cure.  If  these  do  not  succeed,  the  occasional  passage  of  a  fulUatitd  l>oiipr 
is  of  the  greatest  me.  If  the  orifice  of  the  itrethni  h;  small  mcHtodoiDy  ihooU 
be  the  first  step  in  the  treatment.  The  meatus  must  ^m  be  ejoutiitied  fer 
warty  growths,  which  may  keep  up  the  discharge* 

Wiien  the  disease  ha.s  become  very  chronic,  and  has  aaaonied  tlie  form  ol 
grunular  urethritis,  it  is  dilticult  of  cure  ;  for,  us  Desormeaux  poinltii  o«t,  m 
injection,  which  the  healthy  portion  of  the  uitthra  is  capable  ol  beertJifi^*  wil 
have  much  effect  upon  the  inflamed  patch.  He  tliercfore  ivcomiiM:iuied  tk 
application  of  a  strong  solution  of  nitrate  of  silver  through  the  etidoiCMpa 


^  Fig.  fKJft.— Tf«n-nn  s 
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This  treatment  has  proved  most  satisfactory.  The  granular  patches  are  dried 
with  small  wool  mops  and  are  then  touched  with  a  mop  soaked  in  a  solution 
of  nitrate  of  silver,  10  to  20  grains  to  the  ounce,  accoixling  to  the  amount  of 
congestion.  In  the  absence  of  the  endoscope  the  solution  may  be  applied  by 
means  of  Guyon's  injector  (Fig.  909).  This  consists  of  a  hollow  bulbous 
sound  perforated  in  the  bulb,  and  fitted  with  a  small  syringe.  The  bulbous 
sound  having  been  passed  down  the  urethra  till  the  exact  situation  of  the 
inflamed  spot  is  found  by  the  tenderness  and  slight  cling  before  mentioned, 
the  perforated  head  is  held  fixed  at  the  diseased  spot,  and  a  few  drops  of  a 
solution  of  nitrate  of  silver  (ten  to  twenty  grains  to  the  ounce  of  water)  are 
injected.  The  patient  should  pass  urine  immediately  before  the  injection, 
and  not  again  for  some  hours  if  possible.  Berkeley  Hill,  who  had  great 
experience  of  this  mode  of  treatment,  states  that,  if  the  patient  keep  quiet  for 
some  time  after,  no  complications  are  likely  to  follow  ;  but  neglect  of  these 
precautions  may  be  followed  by  swelled  testicle  or  even  perinaeal  abscess. 
After  the  operation  a  mixture  containing  citrate  of  potassium  and  hyo- 
scyamus  should  be  prescribed  and  a  weak  astringent  injection  should  be 
used  between  the  different  sittings,  of  which  several  may  be  required.  The 
passage  of  bougies  for  a  short  time  is  usually  necessary  to  complete  the  cure. 
Otis,  of  New  York,  is  of  opinion  that  every  prolonged  gleet  is  the  result  of  a 


Fi^.  900.— OuyoiiV  Injector.     The  .SiiihII«t  Ki^urr  representM  tin*  Ni'/zlr. 

narrowing  of  the  canal,  and  he  recommends  internal  urethrotomy  as  a  cure — 
cutting  the  urethra  up  to  its  normal  size  by  the  method  described  under  the 
treatment  of  stricture  of  the  urethra.  The  operation  is  somewhat  severe,  and 
should  never  be  resorted  to  till  all  other  means  have  failed. 

The  treatment  of  gleet  may  therefore  be  summed  up  as  follows  :  The  patient 
must  be  carefully  examined,  in  order  to  detect,  if  possible,  some  constitutional 
condition,  such  as  struma,  gout,  or  rheumatism,  which  may  serve  as  a  guide  to 
general  treatment,  diet,  and  use  of  stimulants.  Change  of  air  and  sea-bathing 
are  often  of  essential  service.  The  orifice  of  the  urethra  must  be  enlarged,  if 
necessary.  Warty  growths  or  suppurating  follicles  at  the  orifice  may  be 
touched  with  nitrate  of  silver.  If  they  are  not  found,  the  electuary  of  cubebs 
and  copaiba,  or  one  composed  of  cubebs  and  the  sesquioxide  of  iron,  may  be 
adminisUri'd  with  advantage,  and  the  injections  recommended  for  the  chronic 
stage  of  gonorrlKca  may  be  persevered  with.  Should  these  fail,  and  should  the 
olive-headed  sound  give  distinct  evidence  of  a  tender  spot,  and  perhaps  a  slight 
narrowing  of  the  urethra,  the  passage  of  a  full-sized  metallic  bougie  every 
second  or  third  day  should  be  tried.  If,  after  a  fair  trial,  this  also  fail,  the 
application  of  nitrate  of  silver,  by  means  of  the  endoscope,  or  with  Guyon's  in- 
jector, must  next  be  had  recourse  to,  followed  by  mild  injections  and  tW^^K^ss^ 
of  bougies  ;  and,  lastly,  if  every  thing  else  have  failed,  and  a  distinct  Tsax^^'^^^^^sk 
of  the  canal  be  present,  internal  urethrotomy  may  be  tried  as  a  l»»^  xsssRS'ax^jfc- 
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ComplicatioiiB    of   Gonorrlicea. — Gonorrhoea,  when  acute    or   TiralenL 

seldom  run«  its  course  without  local  complication 8  of  8ome  kind,  the  result  of 
tlie  propagation  of  the  inflammation  to  neit^hbouring  parts^ often  of  couHiderabi 
severity,  and  occasionally  even  hazardous  to  life  :— such  as  chordee,  phtinoii 
sytnputhetic  buho,  perini^al  abscess,  irritability  of  the  bladder,  retention 
urine,  hsemorrbatje  from  the  urethra,  &c.    Many  of  theee  complications  prc^al 
no  special  features,  but  require  to  be  treated  on  ji^eneral  principles,  without 
refeiience  to  their  specific  cause.     Othei's  demand  more  special  mauag^meni 
and  these  we  may  briefly  consider  here. 

Inflamniatioii  of  the  IiTmphatics  of  the  Fenis  may  occur,  strei 
along"  tlie  sides  and  dorsum  of  the  peuis  in  tlie  form  of  hard  threadlike  11 
with  much  redness  and  eedema  of  die  integument*?,  and  general  swelling  of  the 
organ,  the  glans  in  these  cases  often  assuming  a  turgid  asfject  and  a  dnil 
brick-i^d  colour.  This  condition  is  a  very  serious  one,  as  it  may  lead  to  one 
of  two  consequences,  or  both  may  ensue,  viz.,  inflammation  and  giippuratiiill 
of  the  iuguinal  glands,  or  blood-poisoning.  It  is  the  latter  result  that  $?tVQi 
rise  to  the  most  serious  coiistitutional  effects  in  gonorrhoea^  closely  reaemhling 
the  less  severe  forms  of  pyjemia, 

Chordee,  or  painful  erection  of  the  penis,  with  twist  of  the  organ^  comtog 
on  at  night,  is  of  tea  a  most  distressing  and  troableaome  symptora.  It  is  asnatly 
best  relieved  by  tlie  application  of  oold  to  the  part,  and  the  admin iBtratioo  at 
bedtime  i>f  a  pill  composed  of  gr,  j\  of  opium  with  gn  v.  of  camphor.  Kiccfii 
recommends  a  suppository  of  camphor  and  opium,  gr.  x,  of  cumphor  and  gr.  |* 
of  the  watery  extract  of  opium,  to  be  introduced  into  the  rectum  an  hoiir 
before  bedtime,  tis  the  be.st  luenus  of  removing  the  tendency  to  chordee.  Fail 
dosci?  of  bromide  of  potassium  are  sometimes  of  use. 

Acute  Prostatitia,  pns^-nting  all  the  symptoms  described  on  p.  1 1^8,  and 
in  rare  aises  termiuating  ni  abscess^  is  an  occasional  compUeatiuii.  It  moit 
Ix!  treated  as  there  diseriljed. 

Gkronic  Prostatitis  is  rather  a  sequel  of  gonorrhoea  than  a  ci^mplicmtioiL 
Us  symptoms  and  treaMuent  have  already  been  describwl  (p.  Ii89), 

laflammation  of  the  Heck  of  the  Bladder  with  Strangury  aad 
Dysnria  is  not  an  uncommon  complication.  It  anst^s  from  -^ \pMsurr  t<»o>M 
or  wet  during  a  clap,  and  ot^casionally  from  the  use  of  too  strong  mji;cti<jn&. 
The  discharge  may  Ixxome  less  when  the  symptoms  of  the  decpTiuHamjiiatiMii 
set  in,  Wlien  the  neck  of  the  bladder  only  is  iuflamedj  the  iirme  remaiiis  add, 
and  contains  but  a  slight  excess  of  mucus.     Frequency  of  j«  ^gi 

excessive,  and  accompaDied  by  the  most  severe  pain,  forms  i\\v  it^nt 

symptom.  Pus  and  blood  may  escape  with  the  last  ft»w  ilro{)S  of  urine.  Il 
is  distinguished  from  acute  prostatitis  by  rectal  examination,  when  abeoMSt 
of  prostatic  swelling  and  tenderness  will  be  recognised.  The  inflaiuDiatioa  ia 
many  eases  is  le^  acute,  especially  when  it  comes  on  in  the  thirti  or  fboith 
week  of  the  clap.  In  the  acute  form  leeches  to  the  perina^um,  h«>t  baClitattd 
fomentations,  and  full  doses  of  Dover's  powder,  or  of  hyipscyamua  and  polMhi» 
will  alibrd  much  i*elief.  If  the  pain  is  very  severe,  u  morphia  '^'-■-•v- ffnj 
mast  be  inserted  into  the  rectum.     In  more  chronic  cases  the  ml  (jn 

of  the  jKirchioride  of  iron,  with  belladonna  ^   i  '  *f je  bi^tiliciaL 

Cyatitia,  of  an  acute  chamct^r,  may  oci.  t  rrf  tbo  tirtibnl 

infiammation.     The  urethral  discharge  diminishes  m  the  ^  of  c^i&ittt 
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come  on,  or  ceases,  as  in  epididymitis  ;  the  pati* 
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and  frequent  dysuria,  strangury,  and  general  febrile  disturbance.  The  urine 
becomes  loaded  with  muco-pus,  and  may  be  fetid  and  alkaline.  The  condition 
is  perilous.  There  is  danger  to  life  if  the  constitution  be  broken,  and  there  is 
always  danger  of  prolonged  or  possibly  intractable  subacute  cystitis.  Indeed, 
I  believe  that  many  of  the  cases  of  chronic  cystitis,  with  muco-pus  in  the 
urine,  and  perhaps  atony  of  the  bladder  occurring  in  middle-aged  men,  may 
be  traced  b^ck  to  the  influence  of  a  gonorrhoea  contracted  in  early  life.  The 
Treatment  of  this  condition  consists  in  the  employment  of  belladonna  or  opiate 
suppositories  ;  the  frequent  use  of  warm  hip-baths  ;  the  application  of  fomen- 
tations to  the  perinaeum  and  hot  poultices  to  the  pubic  region.  The  free 
administration  of  opium  is  often  of  great  use,  and  an  occasional  dose  of 
calomel  should  be  given  to  relieve  the  bowels.  As  the  cystitis  subsides,  the 
urethral  discharge  reappears. 

Pyelitis  and  Nephritis  are  very  rare  complications  of  gonorrhoea. 
Murchison  has  recorded  two  cases  in  which  death  rapidly  followed  extension 
to  the  kidney,  with  coma  and  delirium.  In  a  case  lately  in  University 
College  Hospital,  a  slight  urethral  discharge  was  followed  by  pain  jn  the  course 
of  the  ureter,  and  the  symptoms  of  pyelitis.  The  disease  assumed  a  chronic 
form,  the  pus  in  the  urine  being  very  abundant.  Gonorrhoeal  rheumatism  of 
a  severe  form  set  in  at  the  same  time.  After  about  two  years  the  patient  par- 
tially regained  health,  the  amount  of  pus  becoming  very  small.  In  another  case, 
a  large  renal  abscess  formed  some  time  after  an  attack  of  gonorrhcca,  to  which 
it  seemed  to  be  directly  attributable.  The  abscess  was  aspirated  twice,  and  the 
patient  recovered,  but  at  his  death  some  years  after,  the  kidney  was  found  to 
be  shrivelled  to  a  small  mass  of  fibrous  tissue. 

Betention  of  Urine  from  Oonorrhosa  may  set  in  at  any  period  of  the 
acute  stage.  The  obstruction  is  usually  dependent  on  congestion  and  inflam- 
mation of  the  mucous  membrane  of  the  urethra.  Leeches  to  the  perinaeum, 
the  warm  hip-bath,  and  opiate  suppositories,  will  probably  afford  relief.  It  is 
always  desirable  to  avoid  using  the  catheter,  as  it  is  apt  to  lacerate  the  inflamed 
mucous  membrane,and  thus  to  occasion  troublesome  bleeding ;  audit  will  always ' 
produce  much  pain,  and  increased  irritation  of  the  canal.  Should,  however, 
the  retention  not  give  way  to  the  means  above  indicated,  it  will  be  necessary 
very  carefully  to  introduce  a  full-sized  instrument,  which  will  enter  the  bladder 
as  easily  as  a  smaller  one  and  with  Ipss  risk  of  injury  to  the  tender  walls  of  the 
canal.  If  an  old  stricture  complicates  the  acute  gonorrhoea  the  difficulty  in 
passing  a  catheter  may  be  very  great.  When  the  catheter  has  been  introduced, 
it  is  often  somewhat  difficult  to  determine  whether  it  should  be  left  in  or  taken 
out.  If  it  be  left  in,  inflammation  is  increased  ;  if  it  be  taken  out,  the  Surgeon 
may  not  be  able  easily  to  introduce  it  again.  If,  therefore,  it  have  been  intro- 
duced without  much  difficulty,  it  is  better  to  withdraw  it  after  the  bladder  has 
been  emptied  ;  but  if,  on  the  other  hand,  the  catheter  have  been  passed  with 
great  difficulty,  and  be  firmly  grasped  by  spasm,  it  should  be  left  in. 

It  must  be  remcml^ered  that  the  retention  may  be  due  to  more  serious  con- 
ditions :  to  prostatitis,  to  abscess  in  the  prostate  or  the  perinaeum,  or  to  in- 
flammatory exudation  in  the  tissues  about  the  neck  of  the  bladder.  In  these 
circumstances,  active  measures  will  be  required,  with  the  use  of  the  catheter 
twice  in  the  twenty-four  hours,  and  probably  free  incisions  into  the  perin»a.Ka.^ 
if  there  be  pus  or  urine  extravasated  into  that  region. 

Stemorrhage  from  the  Urethra  may  occor  either  as  the  result  ol  ^Qx^'i»'<» 
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and  coneeqnent  rapture  of  some  blood-vessela  of  the  corpus  spoo^osnm,  «is  th^ 
consequence  of  attempts  at  passing  the  catheter,  or  as  a  simple  oozing  trt^m  the 
inflamed  rancous  membrane.     Most  commonlj  it  maj  be  arrest<?d  by  the  ap- 
plication of  ice.     If  it  be  apparently  due  to  intense  inflammatory  hypergemia  " 
leeches  may  l>e  applied  externally  fallowed  by  hot  fomentations.     ShonM  it 
abuBdaut,  the  iutroLkiction  of  a  large  guru-elastic  catheter,  and  pressun? 
means  of  a  bandage  to  the  j>euis  or  }>eriii;tium,  will  arrest  iL 

Wrethral  or  Feri-Uretliral  Al^scess  occasionally  forms  in  gonorrbc 
It  is  supposed  to  result  from  inflammation  culminating  in  sappuration,  UkiD| 
place  in  one  of  the  lacuna?  or  glands  of  the  mucous  membrane.  An  at 
may  form  at  any  part  of  the  urethra,  but  the  two  most  common  sitaattotia  \ 
near  the  end  of  the  penis  and  in  the  region  of  the  bulh.  It  i;?  po.^sible  that  in  I 
many  cases  tiie  pus  may  he  discharged  into  the  urethra  without  Ijeing  rec<j]^- 
ni^ied  ;  but  if  the  collection  of  pus  reaches  any  sise  it  pointa  towards  tht 
surface.  In  the  neigliboarhood  of  the  glaus  it  forms  a  rounded  swelling, 
usually  projecting  under  or  to  one  side  of  the  frtenum.  It  is  tender  on 
pressure,  and  the  parts  round  are  swollen  and  cedematous.  It  shield  be 
opened  as  early  as  possible  lest  it  burst  into  the  urethra,  after  which,  nM  the 
aperture  is  usually  insnflicient  to  drain  the  cavity^  a  second  opening  will  form 
on  the  surface,  leavioic  a  fistula,  which  is  Tery  troublesome  to  heal. 

Wben  the  abscess  is  situated  in  the  region  of  the  bulb,  it  form>«  a  hard»  tender  , 
swelling  in  the  perina^um,  constituting  one  of  the  varieties  o( perr  eg^A 

In  this  situation,  also,  if  opened  early  by  a  free  incision  in  the  ui:  it*,  ill 

will  be  fonnd  to  have  no  communication  with  the  urethra,  and  will  ijuiektf  1 
heal  without  leaving  a  fistula.     If  it  be  not  opened  in  time,  it  may  bnrm*  ' 
widely  beneath  the  accelerator  urinte,  and  the  expan?5ion  from  it  covering  lU 
penis.     Under  these  circumstances  it  may  be  felt  both  at  the  root  of  the  ptfii* 
and  in  the  perinseum,  and  thei*e  may  be  considerable  swelling  of  the  ncrolaa. , 
The  incision  in  such  a  case  should  bo  made  behind  the  scrotum  only.     If  lAj 
too   long,  a  communication    with  the  urethra   may  have  taken   placid  bol 
provided  the  incision  is  made  in  the  pcrina^um  only,  it  will  bo«l  wiibooi 
difficulty. 

Sequences  of  Gonorrhoea.  The  seqaeuccs,  or  more  remote  comptiGatio 
of  gonorrhcea,  are  partly  local  and  partly  constitutional.  Amongit  the  loc«l 
we  tind  more  particularly  Warts  about  the  prepuce  and  glana  or  withia  llii 
urcthml  orifice,  which  require  to  be  treated  by  excision  or  ciattiCA ;  and 
Stricture,  the  management  of  which  is  fully  descriUMl  re.     In  i 

caises,  also,  in  consequence  of  extravasation  of  blood,  or  ii»i;  <i7  eiudaiaoa 

into  the  corpus  s}Kmgiosufn  or  the  corpora  cavernosa,  limited  aiid  luciimri  1 
Indnration  and    Tliickeniag  of   tke  Peaia  may  result,   attmd^   bf ' 
chonlee,  painful  etv.ctions,  and  a  permanent  twist  in  the  firtrati.     In  fock 
conditions  as  these,  an  attempt  nuiy  be  made  t<»  f  "i  of  ifcc 

efliised  maSK,  hy  the  administration  <if  small  doses  n    ^  rae 

with  the  inunction  of  iodide  of  lead  ointment. 

After  the  cure  of  a  clap  that  hjis  been  of  long  eontiuuancn  the  grac 
organs  are  often  left  in  a  weak  and  irritabh  ntah ;  tlie  pent*,  »cro4llim^ 
apennatii*  t^ords  being  lax  and  elongated,  often  with  pKinfnl  and 
sensations  about  the  cords  and  groins. 

Besides  the  strictly  local  complications  of  gonorrhoea,  certain  sequfoco^  u 
which  some  constitutions  an;'  cs[»ecially  liable,  occasionally  occur  ta  the  i 


I  or  tM 

immaad^l 
ibag|(iflf       ' 


SEQUELS    OF   GOSOBHiKEA :    COXJUNCTIVITIS.        1169 


^ 
^ 


I 


^ 


N 


L 


of  this  disease  1  Vi%.,  inflammation  of  the  testes  and  of  the  eyes,  and  rheuma- 
tiftm.  Some  of  these,  m  the  atfectiona  of  the  eyes  and  testes,  may  be  either 
local  or  constitntional ;  the  others  are  clearly  constitnUoual.  The  constitn- 
tional  effects  of  gonorrhtea  offer  characters  that  have  some  analogy  to  thoee 
presented  by  the  chronic  and  subacute  forms  of  pyaemia.  This  is  more  es- 
pecially the  caae  in  raonarthritic  inflainmatioQ  of  the  knee  or  wrist,  leadin!?  to 
disorganization  or  pnnmtient  ankylosis  of  the  joint. 

GonorrkoBal  Epididymitis  is  certainly  the  most  common  of  these  sequences. 
It  almost  in%'anahly  allects  only  one  testis,  and  commences  in  the  epididymis, 
whence  it  extends  to  the  body  of  the  organ.  It  usually  occurs  in  individuals 
who  have  a  lax  and  long  scrotum,  with  very  pendulous  testes.  It  seldom  seinS 
in  before  the  third  week  after  the  occurrence  of  gonorrhoea,  but  may  iKjCur  at 
any  perifni  during  the  continuance  of  the  discharge,  though  it  is  more  frtM]ueuL 
between  the  fifth  and  sixth  weeks  than  at  any  other  time.  In  cases  of  gleet, 
alsfj,  it  not  uncommonly  occurs  at  a  later  period.  In  many  instances  it  is 
referred  to  some  slight  injury — a  blow,  or  squeeze,  received  durinir  the  con- 
tinuance of  the  gonorrhcea  ;  hut  in  some  cases  it  would  appear  to  arise  from 
extension  of  the  inflammation  along  the  ejacnlatory  duct.  It  was  formerly 
believed  to  arise  in  some  cases  from  so-called  metastasis  of  inflammation  from 
the  nrethra  to  the  testis.  That  the  disease  commences  in  the  epididymis,  may 
be  advanced  in  support  of  the  first  opinion  ;  w^bilst  the  fact  that  the  discharge 
usually  ceases  when  the  inflamioation  of  the  testicle  c^jmes  on,  and  returns  as 
it  subsides,  has  been  adduced  in  supfjort  of  the  doctrine  of  its  metastatic 
origin.  Curling  was  of  opinion  that  the  diminution  of  discharge  is  due  to 
QOQnter*irritation,  as  he  had  seen  a  case  in  which  the  urethral  discharge 
tatsed,  although  the  orchitis  had  been  occasioned  by  a  blow.  As  the 
symptoms  and  treatment  of  gonorrhceal  inflammation  of  the  teatiele  present 
nothing  peculiar,  I  shall  reserve  their  consideration  until  I  come  to  speak  of 
diaeaMB  of  this  organ.  Gonorrhceal  epididymitis  is  apt  to  l>e  followed 
by  long-oon tinned  gleet,  consequent  on  the  exudation  from  the  lining  mem* 
branes  of  the  vas  deferens,  and  the  secretory  apparatus  of  the  testes. 

Gonorrhosal  Inflammation  of  the  VesioTiltt  Seminales  is  probably 
more  cc»nimon  than  in  ^rtiuerally  supposed,  fur  us  J<>rdun  IJuyd^  who  has  drawn 
special  attention  to  this  compltaition,  hiis  [minted  out,  its  symptoms  clusely 
raiemhle  those  of  prostatitis.  These  arc  [minful  and  frequent  micturition. 
painful  deffpcation,  with  occasionally  painful  emissions  and  priapism*  On 
rectal  examination  the  vesiculao  are  felt  as  elongated  sweilinga  above  the 
pitmtate.  The  intlamaiation  of  thei*e  bodies  is  no  doubt  due  to  direct  extension 
from  the  ui'ethra.     The  Trealmmt  is  the  siinx*  )is  fur  acute  prosUititis. 

Qoaorrhfeal  Inflammatian  of  the  £ye«  is  fortunately  not  of  very 
OOmmon  fHjcunx^nce.     It  may  affect  either  the  conjunctiva  or  the  sclemtic. 

0onorrh<eal  Conjimctivitis  is  one   of  the   most   ."  of 

purulent  oj*hthahuia,  ifiving  rise  nut  unfrequently,  in  thi^       .  i^ht 

hours,  to  the  m^JSl  intt^nse  chemu*iiK.  wiih  upacity  and  softening  of  tiic  cornea, 
followed  by  staphyloma  and  escape  i>f  the  aqueous  humour.  It  results  from 
direct  infection  of  the  conjunctival  sac  with  the  gonorrhopal  discharge.  In 
the  majority  of  inf^t  ily  one  eye  is  alTected ;  but,  in  some,  buth  are 

invoh'ed  to  an  ei|u:i  The  disease  commences  with   the  ordinary 

symptoms  of  con  junctivai  inflammation;  itching  and  swelling  of  the  <£^<^^i»^ 
velvety  rcdnt«s  of  the  conjunctiva,   muoo-purutcnt  discharge,   wVtAx  \ss;'6aa^ 
vol*,  ti.  ^    "* 
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lachrymation.     The  chemoBis  sets  in  early,  and  is  very  severe  ;  and^  ai 
treatment  afford  speedy  relief,  the  consequences  are  most  disaatroas  to  vision. 

Trmiment. — The  prevention  of  ptinilent  ophthalmia  in  new-born  children  i 
the  result  of  infection  by  the  vaginal  discharges  of  the  mother,  should  eanats 
in  the  use  of  a  vaginal  douche  of  1  in  2000  percbloride  of  mercury.  As  i 
as  possible  after  birtb  the  child's  eyes  should  be  washed  with  weak  boric  loiioD^ 
and  a  few  drops  of  a  2  per  cent,  solution  of  nitrate  of  silver  introduced  into 
the  conjunctival  sac,  as  recommended  by  Crede»  For  the  relief  of  gonorrhc^ 
ophthalmia  active  measures  are  required.  The  patient  must  be  confined  to  m 
dark  room,  the  bowels  must  be  kept  regular,  and  a  moderate  diet  allowed  % 
raucli  relief  may  be  given  by  the  extraction  of  a  small  amount  of  blood  from 
the  temple  by  leeches.  The  most  useful  topical  a,£^ent  that  we  posstiss  Ls  the 
nitrate  of  silver.  This  should  be  freely  applied  with  a  camers-bair  penciJ  in 
the  strength  of  15  or  20  grains  to  the  ounce  of  distilled  water,  and  the  cje 
then  washed  out  with  weak  salt  solution.  The  conjunctiva  may  be  renderad 
insensible  by  cocaine  before  the  application.  The  lids  sliould  be  kept  oovened  bj 
compresses  dipped  in  weak  alum  lotion,  and  the  purulent  difioharge,  as  it  aooo* 
mulates,  carefullv  washed  away  by  tepid  alum  injections.  Instead  of  ataiii, 
boric  acid  may  be  used  with  great  effect,  and  lately*  a  very  weak  solution  of 
perchloride  of  mercury  (1  in  5000 J  has  been  tried  with  considerable  siiooen* 
In  doing  this,  great  care  must  be  taken  that  none  of  the  discharge  ootne  islo 
contact  with  the  eyes  of  the  Surgeon  or  nurses,  as  it  is  highly  contagtous*  ud 
will  almost  to  a  certainty  produce  the  disease ;  instances  are  recorded  ia 
which,  in  this  way,  the  attendant's  vision  has  been  destroyed.  If  the  cbemeMi 
be  considemble,  the  swelling  must  be  incised  ;  and,  as  the  inflammiUiou  hoIk 
sides,  beUadonua  lotions  may  be  employed  with  advantage^  and  the  use  of  (ll^ 
nitrate  of  silver  and  other  lotions  gradually  discontinued. 

Great  care  must  be  taken  to  prevent  infection  of  the  other  eye  wheo  oo^ 
one  is  aU'ected.  It  may  be  covered  with  a  compress,  or  a  watch-glaaa  may  be 
placed  over  it  and  secured  by  plaster  or  collodion. 

€k>norrliOBal  Sclerotitis  is  by  no  means  of  such  frequent  ooourrcnoe  m 
the  conjunctival  inflammation  ;  when  it  happens,  it  will  be  found  to  be 
aflsociated  with  gonorrhoeal  rheumatism,  and  not  unfrcquently  with  mllioi* 
mation  of  the  testicle,  occurring  apparently  in  individuals  in  w^hom  then*  ia  i 
tendency  to  affection  of  the  Bbrous  tissues.  This  disease  is  evidently  of  ooo- 
stitutional  origin,  as  it  cannot  possibly  arise  from  local  contagfion  ;  it  is 
attended  with  the  ordinary  signs  of  sclerotic  inflamnoation,  and  is  wnXsj 
accompanied  by  some  degree  of  iritis. 

The  constitutional  Trmimant  is  that  for  gononrhceal  rheumatism.  LoOiDy 
the  eye  must  be  protected  from  Light,  and  a  few  drops  of  atropine  sdatioa  fiQi 
in  occasionally.  If  there  is  much  pain,  blood  may  be  taken  from  the  leflifll 
by  cuppiny  or  leeches. 

OonorrhcBal  laflAmmation  of  tlie  9ose»  attended  with  profow  tup* 
puration,  the  msult  of  direct  infection,  is  a  com  pi  i  elation  that  1  hx^  note 
than  once  had  occasion  to  observe.  The  swelling  of  tlic  orgsn  is 
siderable,  the  tenderness  greats  and  the  discharge  abundant  i  s 
indeed,  of  the  Schneideriun  membrane  that  seems  analogous  t4i  lbs 
mation  of  the  conjunctiva  just  described.  The  Trmimmt  \Xa%  I  baVQ  fotud 
to  succeed  best^  consists  in  fomentations,  followed  by  sstriogistii 
injections. 
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Oonorrhceal  laflamixiatioxi  of  the  Bectum  ha^  already  been  described 
at  p,  itr»i 

6o&orrli€»al  BketuuatiBm  principally  occui*s  in  youDg  and  otherwiae ' 
bealthy  personB.  The  exact  nature  of  tlie  dij^-asiji  is  very  micijrtaiii.  It  is 
Buppose^l  by  many  to  Ije  a  form  of  blo<xl-poi8<ining  analogous  to  pjeetnia. 
Kammerer  ir  eaid  to  have  foond  the  gonococcus  in  tlie  fluid  of  a  knee-joint 
after  ted  with  gonorrhoeal  rbeumatism,  but  this  obser\*ation  has  not  been 
confirmed  by  othera.  Berkeley  Hill  states  that  his  obaorvations  led  him 
to  believe  that  the  disease  is  met  with  chiefly  in  gonty  or  rheiiraatic 
subjects.  If  the  patient  have  not  previously  suffered  from  these  affections,  a 
family  higtory  indicating  a  tendency  to  them  will  usnally  be  found*  In 
IKitlonts  who  are  distinctly  rheumatic  or  gouty,  Hutcbinscm  states  that  any 
urethral  discharge,  whether  s|>ecific  or  not,  may  give  rise  to  symptoms  identical 
with  those  of  gonorrhoeal  rheumatism.  The  affection  m  more  common  in  ] 
than  in  women,  and  seldom  sets  in  till  the  thiol  week  after  the  commencement 
of  the  discharge,  though  it  may  occur  as  late  as  the  second  month.  The 
disease  may  assume  various  forms.  It  may  commence  insidiously  with  pain  in 
the  joints,  quickly  followed  by  consideroble  effusion.  Several  joints  may  be 
affected,  but  the  knee  is  attacked  with  far  greater  frequency  than  any  other 
articulation.  The  febrile  disturbance  may  be  slight.  The  pain  and  swelling 
last  usually  for  some  weeks,  and  gmdnally  6ul)side  ;  but  relapsea  ai-e  common. 
In  other  cases  tlie  course  of  the  affection  more  closely  rcs«jmbles  that  of  acute 
arthritis  ;  the  pain  is  intense,  and  the  ligaments  are  early  affected.  The 
•welling  assumes  an  oval  form,  effusion  into  the  articular  cavity  being  slight, 
or  even  wanting.  The  constitutional  disturbance  is  severe.  This  variety  most 
commonly  ends  iu  ankylosis.  In  another  form  oceaAionally  met  with,  pain 
forms  the  chief  symptom,  without  swcHing  or  interference  with  movement. 
Other  structures  beside  the  joints  may  be  alTected,  as  the  fascim,  the  wheaths  of 
tendons,  burs®,  and  oooa«ionally  the  nervei*  Gonorrhneal  sclerotitis,  as  already 
mentioneil,  is  always  connected  with  rheumatism,  and  orchitis  may  arise  from 
the  same  cause.  Oonorrhceal  may  be  distinguished  from  simple  acute  rheu- 
matism by  the  attack  being  leas  severe,  by  the  affection  usually  being  limited 
to  two  or  three  jointi,  and  often  to  the  knee  only,  and  by  the  absence  of  the 
profime  sweating  and  the  creamy-white  tongue*  The  prognosis  is,  as  a  rule, 
good.  Sujipuration  may  oocasionatly  take  pliu^e,  and  the  disease  then  merges 
into  that  immediately  to  be  descriljcd.  gonorrhoeal  pyaemia.  Ankylosis  is^ 
however^  very  common,  especially  in  the  arthritic  form  This  arises  not  so 
much  from  df:^t ruction  of  the  cartilages,  as  from  shortening  and  contraction 
of  the  inflame*!  cujisnle  of  the  joint  when  recovery  takes  place.    ThU  form  of 

tylosis  is  practically  incurable. 

TrminmiL — Thct  first  essential  point  of  treatment  is  to  cheek  the  urethral 
ge  it  ibie  by  the  tneiiiis  already  l     T«>flidcof 

potaisium.  m  §,  are  somethQceof  use.    s^  ..f  sodium  in 

large  doses  has  been  tried  with  varying  effect.     Quinine  may  be  given  if  the 
temperature  is  elevated,  and  in  the  later  stages  jjerchloride  of  iron  is  often  of 
\  lliatcriai  serv  ice.     The  l<K!al  j<iinUafft?ction  must  \m  treated  by  absolute  rest  on 
■j»I  M'^%andMir  I  oiutnit^nt  iti  the  later  etngm, 

Jl  urs,  it  mi  ixd  nn  p.  ^113, 

OoaoiTh<eai  Pynmia. — It  is  not  easy  to  draw  a  cl«*Hr  diBtinct'i*^T»x^\«5<^v*act 
jnorrlinial  rlicumatism  and  pyajmia.     The  term  **  pyicmta  *'  is  appVW^***^  ^^^^^ 


iggravated  ctL8cg,  fortunately  of  very  rare  occurrence,  iu  ^V\\vlN\^^«&  V 
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tiofi  termfnat^B  in  fiuppuration,  with  complete  destruction  oi  the  artienliiti^ji 
In  thea*?  cases  abscesses  arc  not  uncommonly  met  with  in  other  j>a?  r 
bodj,  es|K^eially  in  the  subcutaneous  tissue.     Visceral  abscesses  are  of  v    ^ 
occiin-ence.     The  sjniptoms  are  those  of  chronic  pyaemia  (Vol.  I.,  p.  'JHd 

Cutaaeous  Eruptions,  chiefly  eonsisting  uf  ixtseola,  with  slight  pit; 
and  perhaps  a  lew  pntclies  of  psoriasis,  have  been  descritied  as  occurring 
sionallj  in  severe  cases  i>f  "ronorrlKiiiL     The  description  ji^iveQ  by  T 
these  erupt  itms  makes  them  car  respond  so  eK>seIy  to  the  early  inani 
of  syphilis  that  it  is  prol>able  that  they  really  resulted  from  an  intra-nreth 
chancre,  mistaken  for  gonorrhoea.     If  these  cases  and  those  in  whieli  the 
arises    from    copaiba  or  cabebs  be  excluded,  it   is  doubtful  if    any    true 
gonorrhfcal  f^kin  eruptions  exist. 

Cronorrhcea  in  the  Female  ditlbrs  from  the  same  afl^ection  in  the  male  in 
being  less  severe  in  its  initial  manifestations  i>ut  nsuiilly  more  extensive,  of 
longer  duration,  and  more  apt  to  be  followed  l>y  dangerous  or  even  fatal 
eequelse.  The  severity  is  less,  on  account  of  the  shortness  of  the  female  urethn 
preventing  the  occurrence  of  the  retention  of  urine  lis  in  the  male,  and  alto 
from  the  absence  of  such  parts  as  the  prostate,  testes,  tVc,  the  impUcatioo 
of  which  constitutes  the  principal  source  of  dithculty  in  men.  GonorrlMBa  to 
the  female  m«y  affect  the  parts  to  very  different  degrees  :  thus,  the  mlvaaloot 
may  be  implicated,  or,  as  most  commonly  happens,  the  inflatainatioEi  maT 
spread  to  the  whole  of  tlie  mucous  membrane  of  the  vagina.  Biulliolm*! 
glands  are  fre(|uently  affected  and  may  suppurate,  The  uretlvni  is  leas  com* 
mooly  the  seat  of  disease,  thonjrh  occasionally  implicated  with  other  poiUj 
and,  lastly,  the  interior  of  the  uteruB  may  become  afiected  by  the  spccitic  in* 
flammation.  In  some  cases  it  w^iil  even  spread  along  the  Fallopian  tnliet  to 
the  ovaries  ;  and  ovaritis,  purulent  salpingitis,  and  fatal  jieritonitis  may  thui 
be  induced.  In  other  cases  dilatation  of  the  tube  and  the  formation  of  i 
pyosalpinx  may  occur  ;  this  is  attended  with  the  danger  of  nipture  and  die 
production  of  peritonitis. 

The  Symptoms  of  gonorrhoea  in  women  are  sufficiently  well  marked  to  tlir 
early  stages,  when  there  is  an  abtindant  muco-purulent  discharge  from  tlic 
parts  affected,  w  itli  a  goijd  deal  of  inflammatory  irritation^  accum^iiinied  by 
pain  in  micturition,  and  a  frequent  desire  tfi  pass  urint*.  As  the  dweew 
becomes  chronic,  however,  it  is  more  difhenlt  to  deU*rmine  its  tru<c  chanctcf ; 
it  being  apt  to  be  confounded  with  some  of  those  accidental  and  IcucorriKial 
discharges  to  which  females  of  all  ages  are  stibje^'t* 

Biagnoflia.^ — In  the  majority  of  cAi^es,  gonorrhGea  may  be  ditttiuguiilied 
from  all  oiXi^t  muco-puruUmt  dmharge»  of  the  female  organ-  prMtiiei 

of  infianmiatiou  about  the  external  parts,  and  the  mucum*  1:  c  of  tlie 

vagina  and  urethra.  In  these  cases  it  will  be  found,  on  intrvMlucing  a  specidiiD 
(which,  however,  occasions  considerable  pain,  and  is  finnly  gni6pe<l  by  the  coo* 
traction  of  the  vagina),  that  the  discharge  com*  s  from  the  ^-ngijial  wall,  mA 
that  the  uterine  nriiice  is  free  f  i:«:Hn  it,  or  nearly  so  j  when?as  in  leooorrboeo  die 
discharge  prrxieefls  in  a  great  rnctisure  from  the  interior  of  the  oleroe,  die 
08  and  cervix  of  which   m\\  probably  also   present  eigns  of  illnrMP      b 

must,  however, be  borne  in  mind  that  tlie  discharge  in  i- '-Tat  nmy ooa^ 

sionally  be  in  a  great  degree  uterine  ;  and  that  that  of  l  \  may  bees 

eicndatiitn  from  the  mucous  membmne  of  the  vagina.     In  8i*c.i  circa 
when  the  disease  is  chronic^  it  is  almost  ]mp<>&sible  to  arrive  at  a  otirrool 
elusion  as  to  the  nature  of  the  case  from  simple  inspection ;  and  in  th^o 
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of  doubt  the  Saigon  Imd  liefcter  give  &  very  gnarded  opinion,  lest  he  be  led 
into  the  error  of  incclpttting  an  innocent  woman.  The  difliculty  is  increased, 
and  a  good  deal  of  obscnrity  thrown  over  the  case,  by  the  fact  that  leacorrhfBal 
discharges  will  occasionally  give  rise  to  urethritis  closely  simulating  gonor- 
rhcBa  in  the  male.  Female  ChiUirmi  also  are  occasionally  subject  to  an  acute 
inflammation  of  the  vagina  and  nyraphse  as  the  result  of  simple  irritation,  of 
constitutional  disturbance,  or  of  te<*tbing  ;  these  cases  require  to  be  recognised, 
us  they  have  frequently  been  the  basis  of  unfounded  accusations. 

The  Treatment  of  gonorrhoea  in  the  female  mast  vary,  according  as  the 
disease  is  acute  or  chronic.  In  the  acute  stajre  salines,  low  diet,  rest  in  bed, 
and  enuillient  sedative  fomentations,  are  the  chief  means  to  be  adopted.  As 
the  disease  subsides  into  a  chronic  condition,  astringent  injections  must  be 
employed  ;  a  weak  solution  of  acetate  of  lead  or  alum  being  especially  useful. 
These  injections  shnnld  be  employed  tliree  or  four  times  a  day  and  in  large 
quantity.  After  they  have  lieen  thrown  up,  a  piece  of  lint  well  soaked  in  the 
lotion  fihiKiUl  be  introduced  between  the  opp^jsed  mucous  surfaces,  m  as  to 
prevent  their  coming  into  apposition,  the  discharge  being  in  a  great  measure 
kept  up  hy  their  fnction  against  one  another.  In  order  that  the  injection 
may  be  properly  given,  the  woman  should  lie  flat  on  her  back,  and  introduce 
the  fluid  with  a  syringe  or  irrigator.  In  the  treatment  of  gonorrhoea  in  women, 
ftpeciflcs  are  of  no  use  unless  the  urethra  be  affected,  when  copailm  may  very 
mrely  be  required.  The  disease  is  apt  to  degenerate  into  a  chronic  gleety 
csondition,  leaving  a  thin  muco-puriform  discharge,  which  will  continue  to  ba 
infectious  for  a  great  length  of  time.  It  is,  therefore,  most  important  not  to 
relinquish  the  treatment  until  this  is  entirely  cured,  and  the  conditifju  of  Bar- 
tholin')^ glands  must  particularly  be  observed,  as  the  discharge  from  these  may 
continue  to  be  infectious  after  other  parta  are  cured. 

STHICTURZ    OF   THS    URSTHBA. 

The  exist^ence  of  muscular  tissue  in  the  wall  of  the  urethra  is  an  anatomical 
fact  which  has  an  important  hi^aring  upon  certain  phenomena  presented  by 
some  forms  of  stricture  of  the  cJinal.  The  arrangement  of  the  muscular  tiaiue 
was  ahown  by  Hancock  to  l>e  as  follows  : — The  fibres  of  the  inner  layer 
of  thi»  muHcnlur  coat  <»f  the  bladder  piws  forwards  underneath  the  mucous 
membninr*  of  the  pn>*itiitrc  [wirtion  of  the  urethra,  and  those  from  the  outer 
layer  f»f  the  mnsoular  co*it  <»f  the  bluild*T  rmtside  the  pnietate.  These  two 
layers  join  at  the  membranous  portion  of  Uio  urethra,  forming  the  muBcular 
covering  of  this  portion  of  the  canal  At  the  bulb»  these  two  layers  divide 
again  :  the  inner  lying  nndcrncath  the  mucous  membrane,  sepamted  from  it 
merely  by  artjolar  tissue  ;  the  external  lying  outside  tlie  corpus  spongi(»sum, 
betwwn  it  and  its  fibrous  investment.  At  the  anterior  extrt^mity  «»f  the 
urethra  they  unit^  i^piin  and  form  its  lips.  Thus  the  uretlira  i»  surrounded 
throagh  its  whole  length  by  nmscular  fibres,  a  douhle  layer  of  which  invests  it 
it  the  membranous  portion,  and  again  at  the  external  meatus.  The  prostate 
and  roqms  sjMjUgiosum  are  included  !>etweeo  planes  of  these  fibres.  The 
v<»i»*les  a!jd  duets  **f  the  prostate  are  surrounded  by  layers  of  involuntary 
fibres  ;  thoni*  of  the  ejm^ulat ury  ductn  coming  fn>tn  the  non-«triated  la^«wL  <^ 
the  vaa  deferens.  These  fihn-Ji  are  totally  diirtinct  from  the  conimotvisa»»a'^»«*' 
-" — ^-i^g  ^f  the  perinasum  ;  and  their  eitstetioe  proves  the  uret*\i3r^  vc*  vie^  ^ 
•membranous  canal. 
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By  Stricture  of  the  Urethra  is  meant  a  narrowing  of  tlie  caual  a 
more  poiuU,  Tiiese  may  proceed  from  three  distinct  conditions:  t*  Bpit> 
modic  Action  of  the  involaiibary  MuscaJai*  Fibres  situated  outride  the  mooooi 
membrane ;  2,  Congestion  of  the  Mucous  Membmne  of  the  cautil ;  or,  5, 
Organic  Changes  in  the  silicone  and  Submucous  Tissues,  consisting  uf  thicken- 
ing, induration,  or  the  deposit  uf  plastic  matter  within  tiiem.  According ie 
the  disease  arises  tbjm  uue  or  other  of  these  canses,  it  is  termed  a  Spamnoik^ 
a  Coni/esiitef  or  an  Organk  stricture.  These  liitterent  fornos  iif  siriotnre, 
which  in  practice  are  often  associated,  present  so  much  variety  iu  thcii 
sympfcoins,  in  the  treatment  they  require,  and  the  constitutions  in  which  the 
occur,  as  to  require  separate  description. 

Si'AHiiorjio  Stricture, — The  pnssi'ssiun  of  miiacular  contractility  by  the 
urethra  is  obviuas  from  the  fact  that  a  bougie  may  occasionally  be  iatruduced 
with  sufficient  ease,  but  that  the  Burgeon,  on  attempting  to  withdraw  it»  will 
find  it  tightly  grasped  ;  m\  also,  occasionally,  on  introduciBg  the  instnitnoiiiv 
he  will  feel  it  meet  witii  an  obstruction,  which  on  steady  pressure  will  yield 
with  tluit  species  of  quivering  which  is  jjcculiar  to  muscular  spasm.  AgaiOt 
the  fact  that  a  patient  will  at  one  time  pass  his  urine  with  the  moet  peffi 
freedom,  whilst,  if  it  be  rendei-ed  acrid  or  acid  by  drinking  spirits^  efft:rve«eeiij 
wines,  or  other  similar  beveniges^  almost  complete  obstruction  will  eiiaue,  ceadi 
to  prove  the  existence  of  an  occasional  spasmodic  constriction  of  the  caoaL 
The  effect  of  ansesthetics  in  facilitating  the  passage  of  a  catheter  mast  alee  be 
attributed  to  relaxation  of  spasm* 

The  Cauaea  of  spasmodic  stricture  are  generally  such  conditions  as  oeoaaiofi 
an  irritable  state  of  system,  as  long  residence  in  hot  climates,  esp.rially  if  ooo* 
joined  with  habitual  excesses  in  drinking,  high  living  and  sexual  indalgtao^ 
The  more  immediate  causes  are  usually  any  circumstanccJi  thiit  oocaaieo 
irritation  of  the  urethral  mucous  membrane,  and  thus  give  rise  to  apaam  of 
the  smooth  muscular  fibres  beneath  it.  The  most  nsual  of  theee  are  these 
conditions  of  the  system  in  which  the  urates  are  largely  eliminattn] ;  m 
exposure  to  cold  and  wet,  by  which  the  action  of  the  skin  is  sui^]R'Cided ;  er 
too  free  an  indulgence  in  spirituous  and  acid  liquors — such  as  rxI  ar  eHv^ 
vescent  wines,  beer,  or  punch. 

Symptoxus. — In  spasmodic  stricture  we  find  evidence  of  narrowing  ut  the 
urethra,  and  consequent  impediment  to  the  free  flow  of  urine,  rapidly  •ape^ 
renin g  under  the  influence  of  certain  canaea»  and  as  speedily  suii&icltii|r^  A 
patient,  for  instance,  in  bis  ordinary  health  and  passi  Mke 

such  food  or  drink  as  will  give  rise  to  a  very  acid  cti  f  ht 

be  exposed  to  cold,  or  get  out  of  health  in  any  way,  suddenly  iimU  himstif 
able  to  pass  his  urine  only  in  a  small  stream  by  drops  \^ith  much  struijiing,  or 
may  even  be  seized  with  complete  retention.  Under  appropriate  trenliMii 
these  symptoms  rapidly  subside  ;  recurring,  however,  on  the  applicaiti^in  of  aogr 
exciting  cause.  At  the  time  of  the  (xxurrence  of  this  S{>a8m  tht*ri»  is  a  srnwtiea 
of  weight  and  uneasiness  in  the  perinisum^  with  evident  irritalitm  ol  Ibi 
urethral  mucous  membrane,  as  shown  by  reddening  of  the  lips  of  Uie  irtfioe : 
in  fact,  spism  alone  without  congestion  or  the  presence  cif  sonie  tifgiar 
narrowing  will  never  cause  actual  retention. 

Treatment. — If  the  patient  be  suffering  from  spasmiidit!  difficnllj  is 
passing  urine,  an  injection,  consisting  of  half  a  drachm  nf  lavdnniiiD  iii  s 
little  starch,  should  be  thrown  up  the  rectum^  a  morphia  supposttorjr  friftft, 
or  a  full  dose  of  Dover's  powder  administered,  and  the  warm  hip-fasith  mA 


4 


CONGESTIVE    STRICTURE. 


I17S 


I 


I 


I 


Aa  the  opiam  begins  to  take  effect,  the  arine  will  usually  be  passed  without 
much  difficulty.  The  boweb  should  then  be  made  to  act,  when  the  patient 
will  usually  be  relieved.  If  the  spasm  continue,  as  it  often  do^s,  fur  some 
dajrs  or  weeks  after  this,  a  frill-sized  sioft  bougie  should  be  introduced  every 
second  or  third  day,  in  order  to  lessen  the  irritability  of  the  urethra.  In 
some  casus  this  is  moi^e  etfectually  done  by  the  use  of  a  steel  bougie  well 
warmed  and  oiled.  Whatever  instrument  is  used  should  be  of  large  size,  from 
No.  8  to  10.  A  small  bougie  will  often  be  arrest^,  and  will  create  much 
irritation,  when  a  large  one  will  pass  readily.  If  the  use  of  the  instrument 
cause  irritation  und  increase  the  spasm,  it  is  lietter  to  omit  it  entirely,  and  to 
trust  to  constitutional  treatment.  But  the  Surgeon  must  not  Ixi  discouraged, 
if  the  first  few  introductions  of  the  bougie  appear  to  increase  the  irritation ; 
as  the  urethra  becomes  accustomed  to  the  use  of  the  instrument,  rekxati<>n  of 
the  spasm  will  take  place.  At  the  same  time,  the  patient's  general  health 
should  bo  carefully  attendt^d  to  ;  the  bowels  must  l>e  kept  open,  and  the  diet 
regulated  ;  all  acids,  stimulants,  and  sweete  being  cai-efully  avoided.  During 
the  time  tiiat  the  bougie  is  being  used,  he  should  take  citrate  of  potash  well 
diluted* 

As  a  preventive  trmtntymi  of  these  attacks,  a  carefiil  regulation  of  the  diet. 
warm  clothing  with  tlie  use  of  flannel,  and  keeping  the  skin  in  action  by  means 
of  horsehair*gloves  and  tepid  baths,  will  be  found  serviceable^ 

CoNGKSTJVE  Stricture. — There  can  be  no  doubt  that  the  two  conditions 
of  congL*Btiou  aud  spasm  are  frcjuently  associated  in  the  urethra,  in  the 
iriation  of  cause  and  effect ;  and  this  is  the  most  fi^quent  condition  in  which 
ipasmodic  strictures  are  found.  Indeed,  congestion  plays  an  imi>ortant  part 
in  all  forms  of  stricture  ;  it  may,  as  we  have  just  seen,  l)e  connected  with 
the  spasmodic  variety ;  it  may  occur  alone  ;  or  it  may  be  ussociated  with 
of^anic  stricture.  Home  parts  of  the  uretlira  appear  to  be  more  subject  to 
congestion  than  others :  thus,  for  instance,  the  membranous  and  prostatic 
portions,  especially  the  folds  of  mucous  membrane  constituting  the  verumon- 
tanum,  are  pc^culiarly  liable  to  become  congested. 

CaiLsas.— Congestive  stricture  frequently  occurs  as  the  result  of  chronic 
and  lotig-continued  infiammation  of  the  ua'thra,  or  of  the  passage  of  con- 
centrated urine  containing  an  undue  proportion  of  orates.  It  is  especially  in 
gouty  or  rheumatic  subjet^ts  who  suffer  from  irritability  of  the  skin  and 
mucous  membranes  that  this  condition  occuhb*  In  these  cases  there  is  no 
panaanent  obstruction  ;  but  the  disease  is  transiU^ry,  aud  due  solely  to  a 
•wotlen  st-ate  of  the  membrane  of  the  part.  In  the  majority  of  cases,  however, 
it  complicates  aud  seriously  Rggruvates  spasuiodic  aud  slight  organic  strictures. 

07iiipto]iia«—In  congestive  strittturu  we  not  only  find  the  common  symptoms 
occasioned  by  an  im|iediment  to  the  free  passai^^c  of  the  urine,  but  some  swelling 
of  the  hp»  of  the  urethm,  with  r<  ^^  f  them.     There  ih  hIsq 

slight  gleety  exudation,  and  not  (j         ,  mt  puriform  disohargo 

— in  fact,  uretliritis  of  a  marked  kmd,  with  a  sciiMe  of  weight  or  fulness  in  the 
p6Erinieum,  pain  in  mictaritiou,}ind  sometimes  um^iLsine^s  in  ilefaH^atirm.  This 
state  of  things  constitutes  a  very  troubtesome  utriH:tton,  intimately  ttonnected 
with  the  various  forms  of  urethritis,  and  excet^dmgly  apt  to  relafise  from 
ap|>areruly  trivial  circumstances,  slight  errors  of  diet,  dysptiptic  deran^gap 
ments,  or  any  local  sources  of  irritation. 

The  Treatment  in  these  cases  should  consist  lu  careful  regnl*^'^'^,  ""^  '^^Ur 
diet  and  habits  of  life,  and  especiallj  in   the  adauti\*3ctiaM\^\v    ^^    ^Hx^i**^. 
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potash,  and  the  saline  aperient  mineral  waters,  as  those  of  Carlsbflid  or 
Friedricbshall.  If  there  t*e  much  tenderness  or  weight  about  the  perinBenm^ 
the  application  of  leeches*  together  with  the  use  of  the  warm  hip-bat h^  will 
serviceable* 

Cunt^estive  stricture,  though  more  influenced  by  constitutional  than 
locaJ  means  in  nmnv  cases,  yet  is  often  greatly  relieved  by  the  oeaafiioi 
introductioa  of  Ijougies.  In  some  instances  a  soft  instrument,  in  others  a 
one,  will  l>e  found  t^j  answer  best.  Whatever  is  used,  care  should  be  taken 
to  introduce  it  slowly  and  with  every  possible  gentleness.  With  all  care,  flome 
haemoiThage  usually  follows  the  parage  of  the  instrument ;  not  from  deep 
laceration,  but  simply  as  tlie  result  of  compression  of  the  mucous  membrane ; 
and  the  discharij^e  of  blood  appears  to  be  Ijeneficial  rather  than  otherwiae. 

OiiGAKic  Steictuke. — This,  the  true  form  of  stricture,  is  the  result  af  Uie 
formation  of  dense  fibroid  tissue  in  the  raucous  membrane  and  submnooaft 
tissue  of  a  portion  of  the  uretlira,  in  many  cases  extending  to  the  neighbooring 
spcmgy  tissue,  or  even  further.  This  is  produced  as  the  result  of  chi-onic 
intlammatiou  or  of  the  hejiling  of  ulcers  or  wounds,  and  diflfers  in  no  resped 
from  the  cicatricial  fibroid  tissue  fonucd  in  other  parts  under  similar  circnm- 
stances.  In  its  development  it  shows  the  tendency  to  contraction  which  forms 
the  characteristic  feature  of  all  fibrous  tissue  produced  as  a  oonneqacnoe  of 
iaflammatiou,  aud  thus  leads  to  a  narrowing  of  the  canal  it  surronnda.  The 
€4jmms  of  organic  atrirhtre  arc  :  1.  Chronic  inflammation  of  the  mucoo*  tnoBi* 
brane,  resnltiog  from  gonorrhoea.  Repeated  claps  and  long-continuetl  glceta  anf 
by  for  the  most  fertile  causes  of  this  disease.  The  long  continuance  of  Uie 
inflammation  is  more  to  be  dreaded  tlian  its  intensity  in  oooasioning  tUi 
mischief  ;  hence  it  is  of  great  importance  not  to  allow  gleets  to  run  oo 
indefinitely,  as  they  will  almost  to  a  certainty  be  followed  by  conatrictkHi  of 
some  portion  of  the  urethra.  2.  The  healing  of  an  intra-urethral  duaav 
always  gives  rise  to  a  stricture.  This  is  met  with  within  an  inch  of  the 
orifice,  and  is  a  comparatively  rare  form  of  the  disease.  3.  The  OKHt 
inveterate  form  of  stricture  arises  from  tmnsverse  laceration  of  the  orcthfi 
from  bluws  or  kic  ks  in  tlie  perim^um  healing  by  a  contracted  scar.  Seftfi^ 
contusions  of  other  parts  of  the  canal  may  in  the  same  way  cauae  narrowiBg 
of  its  calibre.  A  more  rare  cause  is  the  injury  done  to  the  urethra  of  a  child 
by  the  Icxlgmenfe  of  a  calculus,  or  in  the  effort  to  extiuct  it.  4.  S.  CfroMStalti 
that  it  may  be  caused  by  habitual  masturbation. 

Aga,— Stneture  of  the  urethra  may  be  met  with  at  any  age  after  pabertj. 
Tlie  causes  that  usually  give  rise  t<»  it  seldom  come  into  operation,  ho««v«r, 
l)erore  the  adult  age  ;  hence  strictures  are  not  very  common  before  25  jeazB  of 
age.  Between  that  period  and  the  age  of  40  they  most  commoolT  origitiilcw 
and  may  then  continue  for  an  indefinite  period.  The  earhest  age  at  irhMi  I 
have  seen  true  organic  stricturi.^  of  the  urethm  has  been  in  a  boy  14  yoanold. 
when  it  had  already  existed  for  more  than  12  months;  it  was  otoatod  one 
and  a  half  inch  from  the  meatus,  aud  was  so  tight  as  only  to  ailmit  of  Xo.  1 
oatheter.  It  had  given  rise  to  a  perinieal  fistula,  through  which  tlie  gretltf 
part  of  the  nrine  escaped.  The  Ixiy  could  give  no  explanatiim  of  ill 
oc;curreDce,  but  it  was  probably  traumatic.  His  attention  was  firet  dincied 
to  it  by  a  sudden  attack  of  retention.  The  stricture  waa  hard  and  Jp^llr, 
about  half  an  inch  long,  and  required  urethrotomy  for  its  r^ef.  Thm  wis 
no  calculus. 

Saat,— The  Beat  of  organic  stricture  varies  considerahljr ;  bulMd,  WBJ 
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portion  of  the  urethra  may  be  affected  by  it,  except  the  prostatic.  It  was  ftt 
ot}e  time  believed  that  the  membranouH  portion  of  the  canul  was  the  moet 
freqiieotlj  affected  by  this  diseaae.  This,  however,  there  can  l>e  little  doubt, 
U  an  erroaeoii§  opinion.  H.  Smith  examined  98  specimens  of  stricture 
contained  in  the  different  Ijondon  museume  r  of  these  he  found  only  'II 
seated  in  the  membranous  |>ortion  of  the  ni*ethm,  whilst  77  wen*  anterior  to 
the  triangular  li^ment ;  the  majority  of  these  being  either  in  the  bulbous 
portion,  or  a  little  in  advance  of  this.  Thompson,  in  his  work  on  Strkture, 
states  that,  in  an  examination  of  3*2o  strictures,  he  found  215  at  the  junction 
of  the  spongy  and  membranous  portions  of  the  urethra  ;  51  in  the  B|:>ongy 
portion,  from  an  inch  in  front  of  its  commencement  to  within  two  inches  and  a 
half  of  the  external  meatus  ;  and  hi  at  tiie  external  orifice,  or  within  two 
inches  and  a  half  of  it.  The  part  most  fi^equeutly  affected  is  the  first 
inch  of  the  spongy  f>ortion ;  in  the  membranous  iX)rtion,  stricture  is 
extremely  rare,  Ixjing  almost  invariably  of  traumatic  origin  when  situated 
in  this  part.  Thompson  aajs :  '"^I  may  ci:>ntideutly  a^ert  that  there  is  not 
a  siri*rle  case  of  strictuni  in  the  prostatie  i)ortiou  of  the  urethra  to  he  found  in 
any  one  of  the  pubhV*  museums  of  London,  Edinburgh.'or  Paris/'  Occasionally 
strictures  are  multiple,  two  frequently  occurring,  and  sometimes  as  many  as 
four  or  five. 

PathologicfLl  Appearances.— ^fn  describing  the  appearances  commonly 
met  with  in  a  welUmarked  casi."  of  organic  stricture,  it  wilJ  Ix?  most  c^mvenient 
to  BUp^Kjse  that  the  whole  canal  has  been  laid  open  along  its  rcK^f,  and  to 
consider  the  parts  in  the  following  oi-der :  I.  The  part  of  the  urethra 
anterior  to  the  stricture.  2.  The  strit-ture.  ».  The  nrethra  behind  the 
stricture.     4.  The  bladder,     5.  The  nretei*s  and  kidneys. 

1.  The  Urethra  anterior  to  the  Stricture  is  perfectly  healthy,  unless 
it  has  l)een  injured  by  nistrimients*  Lf  the  cut  edge  of  the  raucous  membrane 
l>e  taken  in  a  pair  of  forceps,  it  will  be  found  ti>  show  a  considerable  degree  of 
elasticity.  Its  colour  is  pink,  and  it  is  semi-tmnsparent.  The  spaces  of  the 
spongy  tissue  beneath  are  empty  and  open,  or  filled  with  blt)od. 

2.  The  Stricture.— At  the  narrowed  part  the  surface  of  the  mucous  mem- 
brane i!<  i>f  uri  opaque  white  colour,  marked  by  longitudinal  ridges,  and  otten 
r)archment*like  in  ap[K^!arance.  If  its  edge  be  seiised  in  the  force])S  it  will  be 
fonnd  to  possess  hut  little,  if  any*  elasticity,  and  to  be  firmly  fixed  to  the  parts 
beneath.     The  submucoufl  tissue,  instead  of  forming  a  delicate  areolar  layer, 

ijeprasented  by  tough  rigid  hbrouf*  tissue  Hnnly  atlherent  on  one  side  to  the 
kOB  memhrunt%  and  blending  on  the  other  with  the  ciivenious  titssne  of  the 
cor{>uj«  %\nm\^\m\km.  The  spaa^s  of  the  spongy  tissue  are,  in  all  more  advanced 
iDecimens,  obliterated  for  a  gn^ter  or  less  extent  near  the  stricture,  so  that  Uie 
r^ipns  spongiosum  at  this  spot  is  converted  into  a  dense  solid  mass.  In  vcr)' 
eifcfeme  cases  the  clironic  mflamni;i'  it  rat  ion  extends  even  to  tlie  areolar 

tkwe  beyond.     The  elmraeter  of  m  :  ure  vari(.!S  greatly.     In  some  castas 

it  is  snfiular,  eneireling  the  whole  canal  ecpinlly  for  some  little  distance.  When 
it  is  elongated,  there  is  nsnally  marked  consolidation  of  the  corpus  spongiosum, 
as  in  Fig.  11 10.  In  other  cases,  again,  annular  strictures  may  be  narrow  and 
sharf>-edgc»d,  and  are  then  called  *'  jmek'thread  "  or  **  bridle  *'  ^  ;  con- 

sisting of  bands  strett4iing  across  the  urethra  (Fig*  911).     >  h  then* 

are  sevenil  of  the*?e  in  close  proximity  to  one  another,  leaving  merely  tiiii:^'^^ 
paBsagcs  U'twi^en  or  under  them.    These  bands  occasionally  stretch  cWt«:='»^ 
teroa  the  canal,  l»tu  more  commonly  they  take  a  aom^v«Vwi.V  vM\^v&  ^X'^'^^*^  "^"^ 
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(Fig.  911).  It  is  not  very  clear  how  these  bridles  stretching  acros  I 
urethra  are  formed.  It  can  scarcely  be  by  inflammatory  exudation ;  it 
more  probable  that  they  are  occasioned  by  perforation  of  an  annular  nanov 
of  the  mucous  membrane  by  the  point  of  an  instrument.  These  Tarioai  Ui 
of  organic  stricture  are  hard  and  elastic  ;  sometimes,  when  old,  almost  a 
laginous  in  their  density,  feeling  gristly  and  rough  to  the  instrument  t 
passes  over  them. 

The  Amount  of  ConstricHon  varies  greatly  in  organic  stricture,  from  ili 
narrowing  of  the  channel  to  almost  complete  obstruction  of  it  A  qneil 
has  arisen  whether  the  canal  of  the  urethra  is  ever  rendered  onnpletely  iiq 
meable  by  a  stricture.  In  answering  this,  it  is  necessary  to  be  agreed  ■) 
the  meaning  of  the  term  '^impermeable."  If  by  it  be  meuit  impenetrddi 
the  passage  of  a  catheter,  there  can  be  no  doubt  that  such  strictorei  i 


Fig.  910.— Stricture  from  Con- 
solidation of  Corpus  Spon- 
giosum. 


Fig.  911.— Bridle-Stricture. 


Fig.  91S.-StrietBi»8ltlii 
teriorpaxioftlttCiilkB 


occasionally,  though  very  rarely,  occur  ;  the  channel  being  so  narrow,  obfiqi 
or  tortuous,  that  the  instrument  cannot  be  passed  throngh  it.  Sdicta 
of  this  description,  however,  may  usually  be  ultimately  made  permeibk 
instruments  by  proper  and  careful  treatment.  If  by  "  impermeable  "  is  md 
generally  impervious  to  the  passage  of  urine,  there  can  be  no  doubt  tintai 
a  condition  does  not  exist.  It  would  clearly  be  incompatible  with  h'fe,  ml 
a  fistulous  opening  existed  behind  the  stricture,  through  which  the  on 
might  pass  out ;  and  even  with  such  an  aperture  existing,  I  hsTe  an 
seen  a  case  in  which  no  urine  whatever  escaped  by  the  meatus,  unka 
consequence  of  injury  or  disease,  a  portion  of  the  whole  calibre  of  the  lOflA 
had  sloughed  away. 

3.  The  Urethra  behind  the  Stricture  is  dilated,  often  so  as  to  ibfl 
considerable  pouch,  in  which  in  rare  cases  phosphatic  concretions  maylfl 
The  mucous  membrane  is  more  opaque  than  natural,  and  its  loss  of  ebMrtid 
is  indicated  \rj  \lft  Yiem^  ^to^tl  vcl\^  Vs^Sg^tndinal  folds  ;  it  is  osnally  rft 
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i-grey  colour,  indicating  that  it  has  suffered  from  chronic  congestion  or 
9amination.  The  orifices  of  the  lacunae,  and  of  the  small  glands  opening 
on  it,  are  dilated,  often  to  a  considerable  size.  This  is  also  very  marked  in 
e  floor  of  the  prostatic  urethra.  These  small  pits  and  hollows  often  cause 
asidttrable  embarrassment  in  treatment,  the  instrument  lodging  in  them 
ter  having  safely  passed  the  stricture.  The  cause  of  these  changes  is  the 
treme  tension  to  which  this  part  of  the  urethra  is  exposed  during  mic- 
lition,  owing  to  the  obstruction  in  front  and  the  powerful  hypertrophied 
adder  behind. 

4.  The  Bladder  in  all  well-marked  cases  of  stricture  shows  evidence  of 
ironic  cystitis.  Its  mucous  membrane  is  thickened,  rigid,  and  of  an  aah- 
pcy  colour.  If  from  any  cause  the  condition  has  been  aggravated  before 
aafch,  dark-i-ed  and  purple  patches  will  be  found  upon  it.  As  a  rule  the  cavity 
f  the  bladder  is  diminished,  and  its  muscular  coat  greatly  hypertrophied, 
lying  rise  to  marked  fiasciculation  of  its  inner  surface.  In  exceptional  cases, 
specially  in  old  men,  it  may  be  dilated  as  well  as  thickened  ;  sacculi  are  very 
ommon. 

5.  The  Ureters  are  often  more  or  less  dilated.  This  is  not,  as  was 
otmerly  supposed,  due  to  regurgitation  of  urine,  but  to  obstruction  to  the 
rifice  of  the  ureter  by  the  chronic  inflammation  of  the  mucous  membrane, 
id  the  hypertrophy  of  the  muscular  coat  of  the  bladder  ;  the  force  that 
lates  the  ureter  being  the  force  of  secretion  from  the  kidney.  The  further 
ftagee  that  occur  in  the  pelvis  and  in  the  kidneys  are  fully  described  in 
lapter  LXY . 

lytylonui. — The  amount  of  oonstitiitional  distnrbanoe  set  up  by  a 
rictore  will  vary  greatly  in  different  cases.  In  most  instances,  it  is 
it  veiy  great.  The  extent  to  which  the  constitution  is  influenced  will 
QeraUj  be  in  proportion  to  the  tightness  and  duration  of  the  stricture  ; 
ifc  it  is  surprising  how  much  constitutional  irritation  is  set  up  in  some 
rtems  by  a  stricture,  even  though  it  be  not  very  tight.  The  interference 
ith  the  free  flow  of  urine  ultimately  causes  secondary  mischief  in  the 
dneys,  the  nature  and  the  symptoms  of  which  have  been  described  in 
!Uipter  LXV.,  to  which  I  must  refer  the  reader.  In  some  cases  the  consti- 
tional  symptoms  are  rather  of  a  nervous  character ;  the  patient  suffering  not 
dy  great  pain  in  micturition,  but  being  seized  with  rigors,  followed  by 
'HMtration,  each  time  the  urine  flows  over  the  tender  and  irritable  surface. 
The  Zrf>cal  Signs  of  stricture  are  always  well  marked,  and  are  dependent 
■ply  on  the  mechanical  obstacle  presented  by  the  contracted  urethra  to  the 
M  escape  of  the  urine.  The  disease  usually  commences  with  the  retention 
t  tbe  urethra  of  a  few  drops  of  urine  after  evacuation  of  the  contents  of  the 
Uder ;  these  escape  and  wet  the  clothes.  The  patient  finds  that  he  has  to 
■Marine  more  frequently  than  usual,  both  by  night  and  by  day  ;  there  is  some 
jWaing,  perhaps  a  slight  gleety  discharge,  and  a  feeling  of  weakness  about 
jil  genital  organs.  The  stream  of  urine  becomes  gradually  smaller,  as  the 
Ittof  the  urethra  anterior  to  the  stricture  is  not  distended  as  is  normally  the 
|to  during  the  act  of  micturition.  Alterations  in  the  shape  of  the  stream, 
•I  m  forking,  twisting,  and  scattering,  are  often  mentioned  as  symptoms  of 
fhtmo,  but  are  rarely  observed  ;  indeed,  it  seems  hardly  conceivable  that  a 
NMction  in  the  bulbous  portion  of  the  urethra  can  determine  the  shape  of 
*  tftream  which  flows  from  the  meatus.    As  the  disease  advances,  these  signs 
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(Fig.  911).  It  is  not  very  clear  how  these  bridles  stretching  aeros  A 
urethra  are  formed.  It  can  scarcely  be  by  inflammatory  exudation ;  il 
more  probable  that  they  are  occasioned  by  perforation  of  an  annular  lamm 
of  the  mucous  membrane  by  the  point  of  an  instrument.  These  Tarioos  kim 
of  organic  stricture  are  hard  and  elastic  ;  sometimes,  when  old,  almost  cut 
l^nous  in  their  density,  feeling  gristly  and  rough  to  the  instrument  thi 
passes  over  them. 

The  Amount  of  Constriction  varies  greatly  in  organic  stricture,  from  digl 
narrowing  of  the  channel  to  almost  complete  obstruction  of  it  A  qaaik 
has  arisen  whether  the  canal  of  the  urethra  is  ever  rendered  c(mipletely  in^e 
meable  by  a  stricture.  In  answering  this,  it  is  necessary  to  be  agreed  apt 
the  meaning  of  the  term  ''impermeable."  If  by  it  be  meant  impenetnhbl 
the  passage  of  a  catheter,  there  can  be  no  doubt  that  such  strictorei  m 


Pig.  »10.— Stricture  from  Con- 
solidAtioQ  of  Corpus  Spon> 
giosum. 


Pig.  »11.— Bridle-Stricture. 


W  % 


Fig.  912.— Strietrnvatdwi 
terior  part  oftkt  UrOb. 


occasionally,  though  very  rarely,  occur  ;  the  channel  being  so  narrow^  obiiqi 
or  tortuous,  that  the  instrument  cannot  be  passed  through  it  ScrictB 
of  this  description,  however,  may  usually  be  ultimately  made  permeabk 
instruments  by  proper  and  careful  treatment.  If  by  "  impermeaUe  *'  is  mei 
generally  impervious  to  the  passage  of  urine,  there  can  be  no  doubt  that  m 
a  condition  does  not  exist.  It  would  clearly  be  incompatible  with  life,  imh 
a  fistulous  opening  existed  behind  the  stricture,  through  which  the  od 
might  pass  out ;  and  even  with  such  an  aperture  existing,  I  haT«  B0ff 
seen  a  case  in  which  no  urine  whatever  escaped  by  the  meatna,  tmkfl.  i 
consequence  of  injury  or  disease,  a  portion  of  the  whole  calibre  of  the  mvdi 
had  sloughed  away. 

3.  The  Urethra  behind  the  Stricture  is  dilated,  often  so  ts  to  ftm 
considerable  poach,  in  which  in  rare  cases  phosphatic  ooncredons  may  i 
The  mucous  m^irfoTwie  \«i  more  opaque  than  natural,  and  its  loss  <rf  i 
is  indicated  by  \\;a  \>evM^  Vkto^XL  \\i!^»Q  \wi5e^.^to\»l  folds  ;  it  is  umBjdti 


ORGANIC    STRICTURE:    SYMPTOMS.  ii79 

h-grey  colour,  indicating  that  it  has  suflFered  from  chronic  congestion  or 
iflammation.  The  orifices  of  the  lacunas,  and  of  the  small  glands  opening 
[Km  ity  are  dilated,  often  to  a  considerable  size.  This  is  also  very  marked  in 
le  floor  of  the  prostatic  urethra.  These  small  pits  and  hollows  often  cause 
msiderable  embarrassment  in  treatment,  the  instrument  lodging  in  them 
fter  having  safely  passed  the  stricture.  The  cause  of  these  changes  is  the 
ctreme  tension  to  which  this  part  of  the  urethra  is  exposed  during  mic- 
irition,  owing  to  the  obstruction  in  front  and  the  powerful  hypertrophied 
bdder  behind. 

4.  The  Bladder  in  all  well-marked  cases  of  stricture  shows  evidence  of 
bitmic  cystitis.  Its  mucous  membrane  is  thickened,  rigid,  and  of  an  ash- 
;rej  colour.  If  from  any  cause  the  condition  has  been  aggravated  before 
leathy  dark-red  and  purple  patches  will  be  found  upon  it.  As  a  rule  the  cavity 
rf  the  bladder  is  diminished,  and  its  muscular  coat  greatly  hypertrophied, 
pring  rise  to  marked  fesciculation  of  its  inner  surface.  In  exceptional  cases, 
specially  in  old  men,  it  may  be  dilated  as  well  as  thickened  ;  sacculi  are  very 
common. 

5.  The  Vreten  are  often  more  or  less  dilated.  This  is  not,  as  was 
)itnerly  supposed,  due  to  regurgitation  of  urine,  but  to  obstruction  to  the 
Sfice  of  the  ureter  by  the  chronic  inflanmiation  of  the  mucous  membrane, 
id  the  hypertrophy  of  the  muscular  coat  of  the  bladder  ;  the  force  that 
latoB  the  ureter  being  the  force  of  secretion  from  the  kidney.  The  further 
kangee  that  occur  in  the  pelvis  and  in  the  kidneys  are  fully  described  in 
bapter  LX  Y. 

^jaipftonui. — The  amount  of  ooxiatitntional  diatvrbanoe  set  up  by  a 
rictore  will  vary  greatly  in  different  cases.  In  most  instances,  it  is 
it  Teirj  great.  The  extent  to  which  the  constitution  is  influenced  will 
foerally  be  in  proportion  to  the  tightness  and  duration  of  the  stricture  ; 
it  it  10  surprising  how  much  constitutional  irritation  is  set  up  in  some 
itafiia  by  a  stricture,  even  though  it  be  not  very  tight.  The  interference 
th  the  free  flow  of  urine  ultimately  causes  secondary  mischief  in  the 
inejBy  the  nature  and  the  symptoms  of  which  have  been  described  in 
tapter  LXV.,  to  which  I  must  refer  the  reader.  In  some  cases  the  consti- 
fcional  symptoms  are  rather  of  a  nervous  character ;  the  patient  suffering  not 
ly  great  pain  in  micturition,  but  being  seized  with  rigors,  followed  by 
oatration,  each  time  the  urine  flows  over  the  tender  and  irritable  surface. 
The  ]«ocal  Signs  of  stricture  are  always  well  marked,  and  are  dependent 
iiply  on  the  mechanical  obstacle  presented  by  the  contracted  urethra  to  the 
ie  escape  of  the  urine.  The  disease  usually  commences  with  the  retention 
the  urethra  of  a  few  drops  of  urine  after  evacuation  of  the  contents  of  the 
■dder ;  these  escape  and  wet  the  clothes.  The  patient  finds  that  he  has  to 
■a  urine  more  frequently  than  usual,  both  by  night  and  by  day  ;  there  is  some 
vainiDg,  perhaps  a  slight  gleety  discharge,  and  a  feeling  of  weakness  about 
IB  genital  organs.  The  stream  of  urine  becomes  gradually  smaller,  as  the 
vt  of  the  urethra  anterior  to  the  stricture  is  not  distended  as  is  normally  the 
Me  daring  the  act  of  micturition.  Alterations  in  the  shape  of  the  stream, 
aek  as  forking,  twisting,  and  scattering,  are  often  mentioned  as  symptoms  of 
Uetore,  but  are  rarely  observed  ;  indeed,  it  seems  hardly  conceivable  that  a 
riMiiction  in  the  bulbous  portion  of  the  urethra  can  determine  the  shape  of 
h  stream  which  flows  from  the  meatus.    As  the  disease  advances,  these  signs 
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(Fig.  911)*     It  18  not  very  clear   how  these  bridles  Btretching    across   tiic 
urethra  are  formed.     It  caa  Bcareelj  be  by  inflammatory  exudation  ;    it  iij 
more  probable  that  they  are  occasioned  by  j>erforation  of  an  anntUar  narrowingj 
of  the  mucoua  membrane  by  the  pt»int  of  an  instrnment.     These  varioaa  kind 
of  organic  strictnro  are  hard  and  elastic  ;  sometimeft,  when  old,  almost  car 
lay^nous  in  their  density,  feeling  gristly  and  rough  to  the  instrument  Uw 
passes  over  them. 

The  Anwuni  of  (bmirktum  varies  greatly  in  organic  stricture,  from  sHglii  ' 
narrowing  of  the  channel  to  almost  complete  obstruction  of  it     A  qoeetion 
has  arisen  whether  the  canal  of  the  urethra  is  ever  rendered  completely  imper- 
meable by  a  Btrictnre.     In  answering  this,  it  is  necessary  to  be  agn*6d  QpOQ 
the  meaning  of  the  term  **  impermeable/*     If  by  it  be  meant  tmpenetral) 
the  passage  of  a  catheter,  there  can  be  no  doubt  that  such  strirtnrti? 


F(g.  910.— Strkturu  from  Con* 
AoUdation  of  Corpus  S|ion' 
gtoBUnu 


Fig.  Oil.— BHdItf-Strietttn. 


occasionally,  though  very  rarely,  occur  :  the  channel  being  no  narrow*  dtU^mi 
or  tortuous,  that  the  instrument  cannot  be  passed  through  it,  StrieUifii 
of  this  description,  however,  may  usually  be  ultimately  made  permetUi  ••> 
instruments  by  proper  and  carefnl  treatment.  If  by  *'  impermeable  *•  is  meaiil 
generally  im|>erviou8  t«j  tlie  passage  of  urine,  there  can  be  no  donbt  tbml  woA 
a  condition  does  not  exist*  It  would  clearly  be  incompatible  with  life^  otslcfli 
a  fistulous  opening  existed  behind  the  stricture,  thr<jugh  which  tha  urint 
might  pass  out ;  and  even  with  such  an  apertnrt}  existing,  I  bave  never 
seen  a  case  in  which  no  unne  whatever  escaped  by  the  mcatoa,  gplf^^  in 
consequence  of  injury  or  disease,  a  portion  of  the  whole  calibre  of  tlni  ursllut 
bad  sloughed  away. 

3.  The  Urethra  behind  the  Stricture  is  dilated,  often  mmU>  farm 
Dnsiderable  pouch,  in  which  in  rare  cases  phoephatic  conereliotiB  may  Ibi 
lie  mucous  membrane  is  more  opaque  than  natural,  and  its  loss  of  eli 
is  indicated  by  its  being  thrown  into  longitudinal  folds  ;  it  is  osiiaOjr  of 
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ash-grey  colour,  indicating  that  it  has  suflFered  from  chronic  congestion  or 
inflammation.  The  orifices  of  the  lacun89,  and  of  the  small  glands  opening 
apon  it,  are  dilated,  often  to  a  considerable  size.  This  is  also  very  marked  in 
the  floor  of  the  prostatic  urethra.  These  small  pits  and  hollows  often  cause 
considerable  embarrassment  in  treatment,  the  instrument  lodging  in  them 
after  having  safely  passed  the  stricture.  The  cause  of  these  changes  is  the 
extreme  tension  to  which  this  part  of  the  urethra  is  exposed  during  mic- 
turition, owing  to  the  obstruction  in  front  and  the  powerful  hypertrophied 
bladder  behind. 

4.  The  Bladder  in  all  well-marked  cases  of  stricture  shows  evidence  of 
chronic  cystitis.  Its  mucous  membrane  is  thickened,  rigid,  and  of  an  ash- 
grey  colour.  If  from  any  cause  the  condition  has  been  aggravated  before 
death,  dark-red  and  purple  patches  will  be  found  upon  it.  As  a  rule  the  cavity 
of  the  bladder  is  diminished,  and  its  muscular  coat  greatly  hypertrophied, 
giving  rise  to  marked  fasciculation  of  its  inner  surface.  In  exceptional  cases, 
especially  in  old  men,  it  may  be  dilated  as  well  as  thickened  ;  sacculi  are  very 
common. 

5.  The  Uretem  are  often  more  or  less  dilated.  This  is  not,  as  was 
formerly  supposed,  due  to  regurgitation  of  urine,  but  to  obstruction  to  the 
oriflce  of  the  ureter  by  the  chronic  inflanmiation  of  the  mucous  membrane, 
and  the  hypertrophy  of  the  muscular  coat  of  the  bladder  ;  the  force  that 
dilates  the  ureter  being  the  force  of  secretion  from  the  kidney.  The  further 
changes  that  occur  in  the  pelvis  and  in  the  kidneys  are  fully  described  in 
Chapter  LXV. 

Symptoms. — The  amount  of  ooxurtitntional  distnrbanca  set  up  by  a 
stricture  will  vary  greatly  in  different  cases.  In  most  instances,  it  is 
not  very  great.  The  extent  to  which  the  constitution  is  influenced  will 
generally  be  in  proportion  to  the  tightness  and  duration  of  the  stricture  ; 
but  it  is  surprising  how  much  constitutional  irritation  is  set  up  in  some 
systems  by  a  stricture,  even  though  it  be  not  very  tight.  The  interference 
with  the  free  flow  of  urine  ultimately  causes  secondary  mischief  in  the 
kidneys,  the  nature  and  the  symptoms  of  which  have  been  described  in 
Chapter  LXV.,  to  which  I  must  refer  the  reader.  In  some  cases  the  consti- 
tutional symptoms  are  rather  of  a  nervous  character ;  the  patient  suffering  not 
only  great  pain  in  micturition,  but  being  seized  with  rigors,  foUowcNi  by 
prostration,  each  time  the  urine  flows  over  the  tender  and  irritable  surfitce. 

The  Local  Signs  of  stricture  are  always  well  marked,  and  are  dependent 
simply  on  the  mechanical  obstacle  presented  by  the  contracted  urethra  to  the 
free  escape  of  the  urine.  The  disease  usually  commences  with  the  retention 
in  the  urethra  of  a  few  drops  of  urine  after  evacuation  of  the  contents  of  the 
bladder ;  these  escape  and  wet  the  clothes.  The  patient  flnds  that  he  has  to 
pass  urine  more  frequently  than  usual,  both  by  night  and  by  day  ;  there  is  some 
straining,  perhaps  a  slight  gleety  discharge,  and  a  feeling  of  weakness  about 
the  genital  organs.  The  stream  of  urine  becomes  gradually  smaller,  as  the 
part  of  the  urethra  anterior  to  the  stricture  is  not  distended  as  is  normally  the 
case  during  the  act  of  micturition.  Alterations  in  the  shape  of  the  stream, 
such  as  forking,  twisting,  and  scattering,  are  often  mentioned  as  symptoms  of 
stricture,  hut  are  rarely  observed  ;  indeed,  it  seems  hardly  conceivable  that  ^ 
constriction  in  the  bolbous  portion  of  the  urethra  can  determine  tKe  ^Sow^^ 
the  stream  which  flows  from  the  meatus.    As  the  disease  advances,  t\v^«fc  ^^gpa^ 
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ncscessarily  become  more  marked,  until  tliey  may  terminate  in  complete  reten- 
tion ;  they  often  come  on  in  a  very  insidioUB  manner,  however,  and  when  tJie 
patient  seeks  advice  he  is  found  to  be  already  the  subject  of  a  very  tight  and 
intractable  stricture  ;  indeed,  in  some  cases,  the  first  circurastanoe  that  directs 
the  attention  of  the  patient  to  his  complaint  is  the  sudden  occurrence  of  peteo* 
tion  of  urine. 

Examination  of  the  Patient  for  Stxicture. — In  all  cadges  of  anspoded 
stricture,  tlie  Surc^eon  eljoiild,  if  ptjssihle,  see  the  patient  pass  wuter  before 
using  an  instrument-  He  will  thus  Ije  able  to  judge  of  the  actual  amoant  of 
obstmction.  It  sometitnes  happens  tlmt  tlie  canal,  thoutrh  not  j^reatly 
narrowed,  is  tortuous  and  indurated,  so  that  an  instrument  enters  witlj  ^n^ 
difficulty,  although  the  patient  pfi^ises  a  fair  stream  of  urine.  8ueh  n  ouie 
might  readily  be  mistaken  for  a  very  tiji^ht  stricture  if  the  examination  wet* 
commenced  by  tttterapting  to  pass  an  instrument.  The  existence  of  a  itricinre 
can  however  be  determined  with  certainty  only  by  the  introductiou  of  an 
instrument.  In  exploriujc:  the  canal  in  a  suspected  case,  two  pdnts  have  to 
be  a.HixTtained-^ihe  existence  of  a  stricture,  atid  its  degree  of  tightness. 

The  Eristence.  of  a  Strkiure  is  be.Ht  determiued  by  passing  a  soft  conical 
French  bougie  about  No.  8  (English  scale).     It  must  lie  slightly  warmed  and 

well  oiled.  This  will  j>as8  readily,  unlefis  the 
canal  be  distinctly  constricted,  when  it  will 
be  arrested  at  the  narrow  point.  In  this 
exploration,  too  small  an  instrument  tnuat 
not  be  used,  lest  it  hitch  in  the  fo6Sie  of  iht 
urethra  or  against  the  verumontanimL,  and 
this  accidental  ari^est  Ix*  mistaken  for  tb« 
obstruction  produced  by  a  stricture  ;  or  it 
may  pass  tlirougb  the  stricture,  and  ibof 
mislead  the  Surgeon.  The  existence  of  • 
stricture  having  been  ascertained^  ifae  nezft 
point  is  to  determine  iU^  degree  of  i^hhm$. 
This  is  best  done  by  withdmwing  the  inntrs* 
ment  previously  used,  and  then  ioirtKlnciiig 
a  smaller  one  about  the  aise  of  the  stream  of 
urine  that  the  patient  pai^sos.  If  tbia  tkil  to 
enter  the  stricture,  a  still  smaller  one  mnil 
l)e  used,  until  that  size  is  readied  which  €Ki 
be  introduced  with  but  a  moderate  degree  of  force.  In  this  way  the  esjateooe, 
the  seat,  and  degree  of  tightness  of  tlie  stricture,  are  ascertained. 

A  soil  instrument  should  always  be  used  by  preference  for  thia  pfdimimf; 
examinatiitn,  as  it  caases  leas  pain,  and  with  the  most  ordinaty  skill  and  Otft 
it  is  impossible  to  do  the  patient  any  injury  with  it.  There  is  tH»  doubt  that 
information  as  to  the  length,  degree  of  induration,  and  form  of  tin?  nomiwui^, 
may  be  gained  by  the  experienced  Surgeon  by  mean«  of  a  meUil  boa|^  ;  bil 
the  knowledge  thus  gained  is  not  sufti^j*^^  tn  mnntprhal/imH-  th*>  i/rv<ftii#r 
ease  and  safety  of  a  soft  instrument* 

The  slighter  narrowings  of  the  urttlira   tn    '(.i  .  i.ni    i 
means  just  described.     For  this  pnri»<^sc  \hr  rounal  ui  <»1j 
(Figa  913  and  *J  1 4)  will  l>e  found  most  useful.    Tlie  c'oui(*al  uliape  o(  tbm  inain^ 
ment  enables  it  to  pass  readily  towards  the  bladder,  \mi  on  w  iihilr^inTit'  U  rh» 


Fig.  *>13,— 
Conical- hcAdud 
Hound. 


Fig,  9U,^ 
0|hi*.he«dwi 
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shoulder  hitches  on  any  narrow  part.  The  instrument  should  be  graduated 
in  inches,  so  that  the  exact  distance  of  the  stricture  from  the  orifice  can  be 
readily  determined.  If  it  be  desired  to  determine  more  accurately  the  seat  of 
the  stricture,  the  distance  of  the  orifice  of  the  bladder  from  the  meatus 
externus  must  first  be  determined  by  carefully  passing  a  graduated  "  catheter 
a  boule,''  and  noting  the  exact  moment  at  which  the  urine  commences  to  flow. 
The  graduated  olive-headed  sound  is  then  introduced  for  the  same  distance, 
and  slowly  withdra^^Ti.  If  the  hitch  be  felt  between  one  inch  and  one  and 
three-quarters,  the  stricture  is  in  the  membranous  part ;  if  between  one  and 
three-quarters  and  three  inches,  it  is  in  the  bulbous  portion.  For  the  purpose 
of  measuring  slight  strictures,  Otis,  of  New  York,  invented  'an  instrument 
which  he  calls  the  "  urethrometer  "  (Fig.  915).  It  consists  of  a  straight  tube, 
the  end  of  which  can  be  dilated  into  a  sort  of  fenestrated  sphere,  and  the  size 
to  which  it  is  dilated  is  registered  on  a  small  dial  on  the  handle.  The  instru- 
ment can  be  readily  introduced  into  the  bladder,  if  necessary,  but  there  is 
no  advantage  in  so  doing.  When  in  the  urethra,  behind  the  stricture,  the 
bulb  is  gradually  expanded  till  it  is  just  held,  but  not  tightly  grasped.  It 
is  then  drawn  steadily  forward,  and  when  it  is  stopped  the  bulb  is  graduaUy 
diminished  till  it  passes  the  stricture.  The  exact  size  of  each  part  is  thus 
registered  on  the  dial. 

The  Treatment  of  organic  stricture  of  the  urethra  may  be  conducted  by 


Fig.  915.— Otis's  Urethrometer.    ▲,  Open  ;  b,  End  doted. 

the  following  methods: — 1,  Gradual  Mechanical  Dilatation;  2,  Continuous 
Dilatation  ;  3,  Electrolysis  ;  4,  Forcible  Expansion  or  Rupture ;  5,  Internal 
Urethrotomy  ;  6,  External  Urethrotomy  or  Perinatal  Section  ;  7,  Excision. 
Whatever  plan  of  treatment  be  adopted,  the  Surgeon  must  bear  in  mind 
that  his  operations  have  to  be  conducted  upon  a  tender  canal  endowed  with 
exquisite  sensibility,  in  which  improper  violence  may  set  up  a  degree  of 
irritation  that  will  readily  extend  to  neighbouring  structures,  and  thus 
endanger  the  life  of  the  patient.  But,  though  it  is  necessary  to  recollect 
this,  he  must  not  run  into  the  opposite  and  equally  dangerous  extreme  of  adopt- 
ing inefficient  measures  for  the  removal  of  the  obstruction.  A  bad  stricture  is 
one  of  the  most  serious  diseases  to  which  the  human  frame  is  liable,  and  will 
almost  inevitably,  if  left  to  itself,  terminate  fatally  by  the  induction  of  renal 
disease,  or  of  serious  local  complications.  We  must  therefore  not  hesitate  to 
adopt  sufficiently  energetic  measures  for  its  removal ;  and  if  these  be  properly 
conducted,  there  is  scarcely  any  affection  in  which  the  Surgeon  can  afford  his 
patient  greater  relief.  At  the  same  time,  however,  that  local  means  are 
being  used,  constitutional  treatment  should  not  be  neglected.  Organic 
Btricture  is  often  more  or  less  associated  with  a  spasmodic  or  congestive 
condition  of  the  urethra,  and  requires  the  same  constitutional  treatn^ssc^^ 
modified  according  to  circumstances,  that  is  necessary  in  these  affcsctSss^s^ 
— proper  regulation  of  diet,  avoidance  of  all  articles  of  food  that  ^oit^^"*^^^ 
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urates,  and  care  not  to  allow  the  urine  to  become  too  ooncentratecL  At 
tion  to  the  maintenance  of  the  heulthy  action  of  the  liver  and  skin  will  alM>  ( 
much  to  increase  the  patient's  comfort,  and  to  ward  off  the  more  j»eriou9  < 
sequences  of  stricture. 

In  all  except  the  slightest  crises  of  stricture  it  is  advisable,  l>efon!  bei^jnn 

mechanical  treatment,  to  subject  the  patient  to  constitntional  remedies  

diminish  as  far  as  possible  the  congestion  and  spasm  which  may  be  present.  If 
any  serious  difficulty  be  anticipated,  and  if  the  cirL'umBtauces  of  the  patieat 
permit  it,  he  should  be  confined  to  bed  for  a  day  or  more.  The  bowels  slutoU 
be  freely  opened,  and  he  should  sit  for  some  time  in  a  hot  hip-bath,  mt'mil 

and  evening.     Amor|ihia  suppositury  may  l>e  administered  at  night,  and  if     

sit^ns  of  cong^cstion  lie  well  marked,  a  few  leeches  may  be  applied  to  At 
perinaaiim.  Occasionally  blisters  over  the  seat  of  stricture,  when  it  can  fct 
felt  clearly  from  without^  may  be  of  service.  By  these  means  alone^  &  strtciiut 
which  at  first  seemed  almost  impermeable  may  be  so  far  relieved  as  to  tAlct  t 
No.  4  or  ;»  catheter 

L  Gradual  Mechanical  Dilatation,  as  (t  is  erroneonsly  termed,  is  the 
usual  and  certainly  the  most  successful  mode  of  treating  ordinary  strictupEi  : 


Fig.  910.— Cookft]  BulboiM  B(iu^6. 

but  it  is  not  the  mere  stnetohing  or  forcible  dilatation  of  the  stricttire  I 
cures  it.     The  means  employed  to  produce  dilatation  tend  to  promote  tiic  i 
sorption  of  chronic  inflammatory  products  in  and  underneath  the  qhb 
membrane,  which  especially  constitute  the  stricture. 

The  instmmentB  that  are  used  for  dilatation  are  either  metallic^  socL  i 


Fig.  917.— Goulcil  Dulhous  Ciithftttr. 


silver  catheters,  steel  sounds,  or  plated  bongles ;  or  made  of  iome  aoft  mii 
yielding  material,  as  gum-elastic  catheters,  and  oatgnt,  whalebone,  or  daiUr 
tiougies.  Though  each  Surgeon  will  mostly  prefer  one  kind  of  inatrume&t  lo 
another,  it  is  well  not  to  be  too  exclusive  in  the  use  of  any  one  ;  for  it  wiB 
be  found  that  in  particular  cases  it  is  advantageous  to  depart  from  ^ 
ordinary  practice,  and  that  the  Surgeon  may  modify  with  great  beoifil  to 
his  patient  the  mechanical  mt;an6  that  he  adoptu.  As  a  geaeial  role,  if  i 
stricture  can  l»e  treated  from  the  first  by  soft  iustrumentA,  io  imiQli  tbo  1 
They  cause  less  pain  and  irritation,  and  the  danger  of  making  \ 
is  avoided.  When  the  stricture  is  tight,  cartilagiuoua  iitul  of  old  i 
it  is,  however,  frequently  impossible  to  pais  aaj  soil  inatnuDetit  throogli 
and  then  a  well-made  steel  Ixiugie  or  a  silver  catheter  moat  be  i 
once  dilatation  has  l>een  carried  to  a  certain  point,  for  initaaoa  III  Ih^ 
d notion  of  a  No.  5  catheter,  then  soil  instruments  can  alwaya  baiHii|ilo; 
preferred  j  but  at  this  stage  of  the  treatment.  \^\\y\\  ilu*  risk  n 
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IB  very  smaU,  conical  steel  bougies  will  in  many  cases  be  found  not 
«  efficient  but  quite  as  comfortable  to  the  patient. 
»t  soft  instruments  are  the  conical  bougies  and  catheters  with  bulbous 
gs.  916  and  917).  Their  introduction  excites  far  less  irritation  and 
;h  much  less  likelihood  of  bleeding  than  that  of  metallic  instruments, 
cases  of  ordinary  stricture  they  will  be  found  to  be  the  safest  and 
reeable  instruments  to  use.  They  will  offcen  glide  through  a  tight 
stricture,  when  all  other  instruments,  especially  metallic  ones,  fail 

^orm  bougie  made  of  whalebone,  gum-elastic  or  catgut,  may  sometimes 
i  through  a  very  narrow  stricture,  when  every  other  instrument  fails 
The  ordinary  English  gum-elastic  catheter  is  of  little  use  in  the 
it  of  stricture  by  simple  dilatation.    A  conical  instru- 
le  point  of  which  is  small  enough  to  pass  readily 
the  stricture,  can  easily  be  pushed  on  so  as  to  exert 
ible  dilating  force  with  its  thickest  part.    An  ordinary 
gum-elastic  catheter  which  is  the  same  size  throughout 
»e  got  into  the  stricture  at  all  so  as  to  exert  any  dilating 
it  is  not  stiff  enough  to  be  forced  into  it.    If  a  stylet 
x>  stiffen  it,  it  becomes  as  capable  of  making  a  false 
IS  a  steel  bougie,  and  is  not  under  the  same  control. 
I  stricture  be  not  only  very  tight,  but  twisted,  the  plan        ^^     ^^g  _ 
inded  by  Brodie  may  advantageously  be  employed,    fatgut     Bougie 
iBists  m  takmg  a  fine  catgut  bougie,  and  bending  it,  as    strictora. 
ted  in  Fig.  918,  about  an  inch  from  the  point,  so  as  to 
te  track  of  the  stricture.    In  this  way,  strictures  that  are  otherwise 
>le  may  be  rendered  pervious  with  comparative  ease, 
tal  instruments  are  used  the  most  efficient  are  Lister's  conical  steel 
Fig.  919).    There  should  be  a  difference  of  three  sizes  between  the 
and  the  thickest  parts  of  the  straight  portion  of  the  instrument 
h  the  dilatation  is  performed.    The  point  should  be  well  rounded. 


Fig.  010.— Lister's  Conical  Steel  Bougie. 

\  instrument  passes  more  readily  if  there  is  a  slight  constriction 
^ly  beyond  it.  The  instrument  should  be  made  of  nickel-plated 
d  be  highly  polished.  It  should  have  a  broad  metalhc  handle, 
•ansmits  any  sensation  communicated  to  the  point  more  readily  than  a 
one.  That  this  instrument  will  pass  much  more  easily  than  a  catheter 
rident,  and  the  latter  should  be  used  only  when  it  is  intended  to  tie  it 
a  catheter  be  used  it  should  be  made  very  solid  and  stiff.  The  rings 
be  large,  so  as  to  serve  for  a  handle,  and  the  eyes  well  rounded  off 
lewhat  depressed,  so  that  they  may  not  scrape  the  urethra.    These 
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instruments  shonld  be  u&ed  with  every  possible  care  and  ^eutleoesa^  Imt  il 
is  useless  to  think  of  passing  a  catheter  throngh  a  ti<»ht  strictare  without 
the  employment  of  some  degree  of  force.  The  catheter  will  not  "  tiiid  \U 
own  way '"  here  as  it  does  in  a  healthy  urethra,  but  it  raust  be  guided  by  the 
hand  of  the  Surgeon  ;  and  thei-e  is  scarcely  an  operation  in  sttrgcrr  tbH 
requires  more  delicacy  of  mauii>ulation  than  that  of  fmssing  an  inatntOMeiit 
thrcnigh  a  tight  stricture.  S(.>me  force  nuist  be  used^  but  the  skill  \s  fibowu  id 
proportioning  this  to  the  amount  of  resistance,  and  iu  using  it  in  a  propci 
direction.  The  appearance  of  force  is  indeed  often  greater  than  the  reality ; 
for,  though  the  point  of  the  catheter  have  passed  a  tight  stricture,  it  may 
still  require  considerable  pressure  to  push  the  rest  of  the  instrument  tk 
it,  With  a  conical  steel  bougie  less  force  is  rt-quired  than  with  the  caLh' 
as  the  stn^ehing  is  not  done  with  the  point,  which  should  pass  eaaily  thn: 
the  stricture,  but  with  the  expanded  part  beyond^  which  from  ita  coninal  fann 
passes  without  much  difficulty. 

Introduction. — Cathetei"s  and  sounds  are  best  introduced  by  loyini;  tbc 
patiedt  flat  u]Hm  his  back,  with  the  pelvis  somewhat  raised,  and  the  bc^ 
shoulders  low.     The  Surgeon,  standing  on  the  left  side,  inserts  the  insti 
well  warmed  and  oiled  with  ** Lund's  oil  '*  (p.  1 1 IC)  or  vaseline^  into  the  UR»iliia^ 
with  its  concavity  turned  towards  the  left  groin,  and  passes  it  down  the  cua^ 
at  the  same  time  drawing  the  penis  upwards  with  his  left  hand,  so  a'$  to  pQt 
the  mucous  menilirane  on  the  stretcli.     As  the  instrument  approachas     ~ 
triangular  ligament,  the  handle  is  carried  to  the  mesial  line,  and  at  the 
time  raised  perpendicularly  i  and,  as  its  point  passes  under  the  pubes,  it  ahodl 
be  kept  well  against  the  uppc^r  surface  of  the  urethra,  and  made  t/»  enter  lb* 
bladder  by  depressing  the  handle  towards  and  between  the  thigba.     Th^sarei 
guide  to  the  bladder  is  the  upper  surface  of  the  urethra,  whieli  is  more  fixrf 
than  the  lower,  and  less  liable  to  the  existence  of  fistulous  openings  or  fth* 
passages.     Should  difficulty  be  experienced,  the  introduction  may  be  facih'tatid 
by  inje<?ting  and  slightly  distending  the  urethra  with  olive  oil  before  p^iiiif 
the  instrument.     If  the  meatus  is  small  this  must  be  enlai^ged  by  a  iboct 
incision  downwards. 

If  difficulty  is  found  in  introducing  the  instrument,  and  if  any  doubt  tijrt 
as  to  its  being  in  the  right  passage,  the  finger  most  be  intrcKluix*d  into  tbi 
rectum  and  its  position  felt  for.  If  the  point  of  the  instrument  hM  left  iht 
urethra  this  may  be  recognized  by  its  being  too  thinly  covered  and  too  OMf 
the  gut,  or  by  its  being  out  of  the  middle  line. 

Chloroform  or  ether  need  be  administered  only  if  the  stricture  be  Ttfj 
tight  or  the  patient  irritable.     Under  the  influence  of  an  anaestbetic*  bomrif. 
many  strictures  may  readily  be  passed  with  metallic  instrnmenta  that  ar? 
pervious  in  any  other  way. 

Roflnlta  of  Introduotion  of  an  Znstmmont.—  'T '  nf 

instrument  tisually  '^^ives  rise  to  a  smnrtirig,  painful  8. 
this  is  generally  most  severe  as  the  jioint  approaches  the  neck  o|  the 
and  18  then  sometimes  attended  with  nausea  and  sudden  faintnrss^    A» 
rule,  the  instrument  should  lie  paased  every  second  or  lliird  day^  a 
introduced  should  be  lefl  in  for  about  6ve  minutes,  or  until  the  mpms^ 
the   urethra   induced   by   its   intrwluction    has  subsided.     If.   hnwev«r, 
stricture  be  extremely  tight,  a  very  small  catheter  only  !  ^^en  ' 

duced,  the  instrument  may  be  left  in  for  twenty^fonr  -  ;»ht 
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when  it  will  be  foand  that,  however  tightly  grasped  it  had  been  originally, 
it  has  become  loosened ;  a  slight  discharge  being  at  the  same  time  set  up 
from  the  urethra.  It  may  then  be  readily  withdrawn,  and,  when  the  irrita- 
tion has  subsided  at  the  end  of  a  couple  of  days,  a  considerably  larger  one  may 
be  introduced. 

The  augmentation  of  the  size  of  the  instrument  should  be  very  gradual 
It  is  fully  sufficient  to  increase  it  by  one  number  at  each  time  of  introduction. 
Many  urethrse  will  not  bear  even  this,  and  it  becomes  necessary  to  pass  tl^e 
same  instrument  on  two  or  three  successive  occasions  before  a  larger  size  can 
be  introduced.  The  size  may  be  gradually  increased  until  the  largest  is  reached 
which  the  urethral  orifice  readily  admits;  but  as  soon  as  No.  14  or  16 
can  be  introduced  with  ease,  it  should  not  be  passed  so  frequently  as  before; 
it  may  be  passed  every  seven  or  ten  days,  and  gradually  with  less  frequency. 
But  a  patient  who  has  once  suffered  from  a  tight  stricture  should  pass  an 
instrument  at  least  once  a  month  for  the  rest  of  his  life. 

If  the  size  of  the  instrument  be  increased  too  rapidly,  irritation  may  be  set 
up,  and  inflammation  of  the  testicles,  and  abscess  in  the  perinseum  or  prostate, 
induced.  I  have  more  than  once  had  occasion  to  regret  being  in  too  great 
haste  to  increase  the  size  of  the  instrument ;  and  by  augmenting  it  by  two  or 
three  numbers  at  one  sitting,  I  have  seen  the  patient  thrown  back  for  weeks 
by  the  supervention  of  some  of  the  affections  just  mentioned. 

By  gradual  dilatation,  properly  carried  out,  most  strictures  may  be  consider- 
ably relieved  in  the  course  of  a  few  weeks  ;  and  the  majority  may  be  brought 
to  the  full  size  by  continuing  the  treatment  for  a  sufficient  length  of  time. 
Some,  however,  cannot  be  cured  in  this  way  ;  it  would  appear  that  the  tissue 
of  which  they  are  composed  is  so  rigid  that,  although  they  may  be  expanded 
up  to  a  certain  size — say  up  to  No.  5  or  6 — it  is  impossible  to  go  beyond  this. 
Ill  other  cases  there  is  a  great  tendency  to  relapse,  and  to  a  return  of  the  con- 
striction ;  the  stricture  rapidly  becoming  tighter  as  soon  as  the  introduction 
of  the  instruments  is  discontinued,  even  though  it  be  dilated  to  the  full  size  of 
the  urethra,  up  to  No.  IG,  for  instance.  In  some  instances  the  relapse 
is  almost  instantaneous,  micturition  being  as  difficult  as  before  immediately 
the  catheter  is  withdrawn.  In  these  cases  recourse  must  be  had  to  other 
measures,  which  will  he  described. 

Aocidants  attending  Catheterism. — The  introduction  of  instruments 
occasionally  gives  rise  to  certain  troublesome  and  even  dangerous  sequences. 
Amongst  these,  syncope  and  rigors,  hemorrhage,  and  inflammatory  irritation 
aU)Ut  the  urethra  or  testes,  are  the  most  common. 

Vervona  Bymptoma,  Sigora,  and  Urathral  Ferer. — The  subject  of 
urethral  fever  following  the  use  of  instruments  on  the  urinary  organs  in 
I  ersons  affected  with  chronic  or  subacute  interstitial  nephritis  has  already 
been  discussed  at  p.  1008.  Tliere  is  no  condition  in  which  this  untoward  com- 
plication is  more  apt  to  occur  than  in  the  treatment  of  stricture  of  the  urethra, 
owing  no  doubt  in  a  great  degree  to  the  frequent  occurrence  of  chronic  and 
possibly  unsuspected  kidney  disease  in  old-standing  cases. 

Various  degrees  of  constitutional  disturbance  may  be  produced  by  the 
passage  of  an  instrument  through  a  stricture.    In  nervous  and  sensitive  indi- 
viduals this  operation  is  often  attended  with  a  sensation  of  faintness  and  chilli- 
ness as  the  instrument  enters  the  bulb  or  membranous  portion  of  the  ure^^ic^:^- 
This  sensation  is  not  due  either  to  pain  or  to  fear.    It  is  purely  reA^'*-»^^^ 
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in  most  cases  soon  passes  ofT,  bein^  less  likely  to  recur  as  the  urethra  geto 
accustoTned  to  the  use  of  instruments. 

If  a  persrin  hable  to  these  nervone  feclin^'f»  is  exposed  to  a  chill,  a  sercfc 
ri^'or  may  come  on  some  hours  after  the  passage  of  the  instrament,  or  the  mmm 
thing  may  happen  when  there  has  iK^en  no  predisftosition  to  it,  the  rigior 
coming  on  suddenly  and  without  vviirnin^'.  This  is  more  apt  tf»  occur  when 
the  strictare  is  tight;  vthvxi  metallic  iustmraents  have  be^^n  nfit*d— jwisftibly 
with  stfjiie  degree  of  force,  aed,  thongh  during  a  considerable  length  of  time- 
perhaps  in  vain  attempts  to  penetrate  the  stricture.  The  rigors  in  those  c>r- 
cnmstances  are  very  severe,  so  much  so  aa  to  resemble  an  attack  of  oeu**. 
Bunng  the  rigor  the  tempemtnre  rises  considerably,  oftcm  to  KM^  or  Jori. 
The  subsidence  of  the  rigor  m  marked  l>y  profuse  sweating,  and  is  usuatly 
attended  with  great  exhanstion.  Tiiis  occnrrent'e  is  always  very  alarming,  atnl» 
though  usually  not  attended  with  positive  danger,  leaves  the  patient  we»k  aoil 
exhau*^ted  i  and  if  he  l>e  old,  of  broken  coustittition,  or  the  subject  of  cbn>ok 
kidney  disease,  a  fatal  result  may  rapidly  ensue.  In  these  distressing  CMH^ 
death  may  fxjcur  at  different  periods  and  in  different  ways.  The  eftliieil 
period  at  wliieh  I  liave  seen  a  fatal  termination  lias  been  in  uintj  booil; 
nsiialfy  it  takes  pljiee  in  from  M  to  48  hours  after  the  first  rigor.  The  imtm* 
diate  cause  of  death  may  be  coma,  exhanstion,  or  cardiac  synrojn** 

The  euuse  of  these  rigors  is  exceedingly  oljscm^     (\>nstitutifmal  ncrroia 
or  timidity  has  (*ertainly  nothing  to  do  with  them*     They  i»ccur  in  the  stnjis 
and  most  courageous  men,  and  they  very  rarely  follow  the  use  of  the  cathetir 
in  women.     I  have  only  once  seen  these  effects  in  the  female,  in  the  ptj»^ 
a  young  married  lady,  strong  and  healthy,  who  had  a  stric^ture  of  th<j  Mtiiwj^ 
of  the  urethra,  wliich  I  dilated  by  a  two-bladed  dilator.     Twenty  hiiore  viltfl 
the  operation,  she  had  three  most  intense  rigors  followed  by  pn^^^  •<* 

In  men  they  may  occur  after  dilaUition  of  any  part  of  the  nr'  r 

are  much  more  ft*equent  when  the  stricture  is  8t*ated  in  the  bulb  or  in  tlw 
membranous  {portion  of  the  canal.     I  have  heard  of  imc  ca8<*,  howi^\  w,  m 
which   a   fatal   rigor    followed    incision   and    dilatation   of  the  mentti^.     I 
doubt   whether   severe   rigors  occur  unless  there  have  lK*en  some  tmunnlin 
lesion,  such  as  abrasion  or  rupture  of  the  mucous  membrane  of  the  mcibnil 
Rigors  certainly  follow   the   use  of  metallic    instrument*  more   frei)Q(iilijf 
t!ian  that  of  the  softer  kinds^  which  are  less  likely  to  pn«hjci3  sucb  sniidikl. 
Rigors  are  not  pR'ventt^d  by  the  use  of  ansesthetics.     »Soine  of  the  woni  otiti 
that    I    have  seen   have   occurred  after   prolonged  instrumentatKni  vnlH 
aiiieHtheties.  ^| 

Treatment. — The  rigor  is  l*est  pi-evented  by  gentleness  in  the  use  of  tibtiH 
nients  ;  iiy  the  employment  of  soil,  rather  than  metallic  onea ;  by  inundiriP 
most  carefully  against  a  chill,  the  patient  being  kept  in  a  wann  rooiD  dnJtt 
the  whole  of  the  day  ;  and  by  the  administration  of  m  full  do«e  of  opiiiai  iM 
quinine  before  the  use  of  the  instrument. 

When  a  rigor  has  set  in,  the  patient  should  be  wrapped  up  in  blatikel9$|l 
glass  of  hot  ppirits  and  water  or  tea  may  be  given,  to  be  followed  np  by  qutnifl 
and  opium.  The  sweating,  which  is  often  so  profuse  m  to  w^t  ttirough  ptlin^ 
and  bed-clothes,  must  be  encouraged.  When  tt  has  ceased,  the  pvlientiho^H 
be  rubbed  dry  and  wrapped  in  dry  warm  blankets.  H 

SnppresBioiL  of  Urina  is  a  ran.*  ae^ndent  after  simple  dilfttatioa,  befcj 
more  common  after  the  more  severe  methmls  of  trealmentt  sodi  »•  JbltflH 
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dilatation.  The  Bymptoma  are  at  tirst  those  jnst  described,  the  patient  Buffer- 
ing from  a  rij^^or.  with  nipid  elevation  of  temperature,  tlry  skin,  and  vomiting. 
The  seci^etiou  of  urine  entirely  ceases,  or  at  oiost  a  few  drops  dai^kly  stained 
with  blood  escape.  The  patient  UBimlly  dies  in  from  two  to  tliree  days,  nnleas 
the  secretion  returns.  In  these  eases  the  kidneys  ait»  iigually  found  more  or 
less  extensiSxdy  atlectcd  with  chronic  interstitial  inflammation  :  but  aises  have 
been  recorded  in  which  the  microscope  revealed  but  little  change.  They  are 
Ufloally  jrorired  with  blood.  The  condition  wonhl  seem  to  arise  from  reflex 
nervous  distnrhnnce  of  the  kidney,  but  the  pathology  of  the  process  is  very 
Oliscare.  The  Tr^ahnent  consists  in  dry  cuppin*?  over  the  Joins  and  hot-air 
tilhs.  Large  warm  wnter  enemata,  with  a  view  of  '*  fomenting  the  kidneys/' 
have  been  surjgest-ed.  The  bowels  must  be  freely  opened  by  thecomp<aintl  jalap 
powder.  J'ossibly  in  some  cases  pilocarpine  bypodermically  in  doses  of  from 
^  to  }  of  a  grain  might  be  of  use.  I 

Sninorrhage,  which  is  sometimes  rather  profuse,  may  follow  the  introduc- 
tion of  a  catheter,  especially  if  the  stricture  be  congestive,  and  the  instrumeut 
employed  small.  It  generally  ceaaes  of  itself;  but,  if  it  be  troublesome,  the 
application  of  cold  will  check  it. 

The  Inflammatioii  abont  the  urethra  and  in  the  testes  that  occasionally 
ooours  during  the  treatment  of  stricture,  is  best  guarded  against  by  not  using 
loo  large  catheters,  and  by  directing  the  patient  to  abstain  from  much  exen^ise 
during  the  time  of  their  introduction. 

FaUo  Passages  are  occasioned  bj  the  instrument  passing  out  of  the  urethra 
thi*ough  its  coats  into  the  surrounding  tissues.  They  are  especially  aj^t  to 
^ur  in  tight  bridle-strictares,  when  a  small  instrument  is  being  used,  more 
iipecially  if  the  direction  of  the  constriction  he  somewhat  oblique,  so  that  the 
point  of  the  wound  is  thrown  against  the  side  of  the  canal  ^Fig.  91 1),  The 
extent  and  Hituation  of  a  false  passage  necessarily  vary  according  to  the  posi- 
tion of  the  stricture ;  and  the  danger  is  usually  in  proportion  to  its  depth. 
The  false  jiassage  usually  takes  a  direction  down  war!  s  and  to  (me  side  of  the 
nrethra.  If  the  stricture  he  far  forward,  it  may  run  in  the  corpus  spongiosum  : 
but  if  it  be  in  the  usuul  situation,  it  may  perforate  the  lateral  lobe  of  the  pro- 
state, or  run  between  this  and  the  rectum,  l)eing  unable  to  extend  upwards  on 
acxsount  of  the  rigid  nature  of  the  structures  in  this  situation.  When  the  fake  I 
pttssage  merely  perforates  the  corpus  spongiosum,  running  parallel  to  the  ' 
urethm,  and  0[>ening  again  into  the  cjinal,  or  when,  pcrfuniting  a  p(»rtion  of 
the  prostate,  it  enters  the  bladder,  it  is  not  ncccaeJirily  attended  with  much 
danger  ;  but  when  it  entei*B  the  areolar  tissue  between  the  bladder  and  the 
rectum,  admitting  urine  into  the  recto-vesical  space  and  abont  the  neck  of 
tlie  bladder,  then  the  most  serious  conseqnenceii,  such  as  inflaiunmtion  and 
ali(Ht!a»<i,  am  apt  to  ensue,  and  may  pr*»ve  fatal. 

At  the  moment  whfm  a  false  passage  is  made  during  the  intrudncrion  of  an 
instnimcnt,  by  the  Surgeon  using  too  much  force  or  pressing  in  the  wrong 
direction,  he  feels  the  point  make  a  sudden  slip,  which  the  plane  of  the  handle 
shews  to  be  to  one  aide  of  the  urethra.  The  jmtient  complains  of  severe  pain* 
and  is  often  eonscioos  of  a  la(!eniti<»n  ;  there  is  a  grating  or  rough  sensation 
communicated  by  the  ti^ues  against  wliich  the  instrument  haa  [lassed  ;  and 
though  it  have  entered  deeply,  it  will  be  found  not  to  have  reached  thebladA<wc, 
On  the  Surgeon  introducing  his  finger  into  the  rectum,  he  probably  \R>^^it«w 
point  of  the  inatmment  in  the  areolar  tisaue  between  the  gut  and  t%^«^  \5«£kS«2t' 
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on  withdrawing  it,  it  will  be  f ootid  covered  with  blood,  and  there  will  be  imt 
ba^piorrhage  from  the  urethra. 

The  Surgeon  knows  when  he  has  entered  an  old  false  passage  by  the  changt 
that  takes  place  in  the  direction  of  the  instrument,  by  ita  not  reaching  the 
bladder  and  by  the  rough  senstition  comraunicated  to  it,  very  diffejient  ftom 
that  afforded  by  the  smooth  lining  of  the  urethra*  The  patient  id  often 
conscious  of  the  existence  and  of  the  entry  of  the  instrument  into  the  fi 
passage,  and  will  warn  the  Surgeon  of  it. 

If  the  Surgeon  be  aware  that  he  has  made  a  false  passage*  he  ahoitU,  if 
possible,  at  the  time  of  the  accident  pass  a  catheter  into  the  bladdi^r^  tad 
leave  it  there  for  a  few  days  until  the  laceration  has  healed.  If  there  be  9Xk_ 
old  false  passage  he  must  be  careful,  by  keeping  the  point  of  the  lustrum 
away  from  it,  not  to  enter  it,  lest  during  the  introduction  of  the  cathett?r 
raise  with  the  point  of  the  instrument  the  valvular  angle  that  interveiiei 
between  it  and  the  urethra;  every  time  that  this  is  opened  up  tends  ir* 
lessen  the  chance  of  closure  of  the  aperture,  whilst,  overlapping  the  uretbrt* 
it  interferes  with  the  onward  ^mssage  of  the  instrument  into  the  bladder.  Bf 
withdrawing  the  instrument  and  changing  its  direction,  the  false  passft^  vomf 
often  be  avoided,  and  the  bladder  reached.  Should  there  have  hmn  tutteh 
difficulty  in  introducing  the  catheter,  the  better  plan  will  be  to  alloir  it  tw 
remain  in  for  two  or  three  days,  when  the  false  canal  may  possibly  eloae. 

It  has  already  been  stated  that,  in  certain  forms  of  stricture,  gradual  dil 
tion  does  not  succeed  in  etfecting  a  permanent  cure.     In  tliese  cases,  five  pi 
of  treatment  have  been   recommended ;  continuons  dilatation,   electrol 
forcible  diliitation,  division  by  the  knife,  and  excision.    These  methods 
now  he  descril>ed* 

2,  CoxitintiOQS  Dilatation  is  merely  a  modification  <if  the  preceding  mode 
of  treatment,  and  is  useful  only  in  very  tight  stnciures.  A  small  instrument 
is  passed  and  tied  in.  In  t>ing  the  catheter  m,  care  should  be  taken  that 
it  does  not  lie  too  far  in  the  bladder.  It  should  be  pushed  backwards  and 
forwards  until  the  exact  point  is  found  at  which  the  eye  is  inside  snlfi- 
ciently  to  allow  the  water  to  flow,  and  be  fixed  at  this  point.  U  is  bert 
retained  by  soft  thick  silk  tied  round  the  corona  of  the  glans,  or  fined  to  th* 
body  of  the  penis  by  a  piece  of  plaster,  oare  of  course  being  taken  not  to  pn>- 
duce  strangulation.  In  from  twelve  to  twenty-four  hours,  although  it  may 
first  have  been  tightly  grasped,  the  catheter  will  be  found  to  bequitc  hxwe, 
urine  will  esc4if>e  beside  it.  It  must  now  be  changed  fnr  a  largiT  one. 
doing  this,  the  fresh  instrument  should  be  rea<Jy,  so  that  the  moment  ea 
removed  the  other  may  be  introduced.  A  neglect  of  this  precAUtioo, 
when  false  passages  are  present,  may  seriously  increase  the  dilHcolty  nf 
the  fresh  catheter.  By  the  second  day  a  slight  discharge  will  Iju  found  tn 
been  set  up  from  the  urethra.  The  treatment  should  be  oontiotuyd  tiU 
urethra  reaches  the  size  of  No.  U  or  G,  which  it  will  do  in  a  fnir  days  at 
after  which  it  is  not  necessary.  The  catheter  may  be  closed  with  a 
wooden  plug,  m  that  the  patient  can  draw  off  his  own  orine,  oCt  better 
an  indiu*rubber  tube  may  be  attached  so  as  to  drain  the  bladder.  In  GMttin 
which  a  gum-elastie  catheter  cannot  be  passed,  a  small  siUnsr  one  maj  bt  \kA 
in,  and  replared  by  a  gum -elastic  at  the  tirst  change.  When  nDthing  iMiti 
filiform  whalebone  or  cat<tut  bougie  has  been  passed,  it  may  still  \k  tied  in,  •• 
the  urine  will  usually  find  its  way  be«de  it  even  when  it  seems  at  fim  u> 
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tightly  grasped  ;  and  in  twelve  hours  or  a  little  longer  it  may,  in  most  cnaes, 
be  changed  for  a  tine  gum-elastic  catheter.  This  plan  of  treatment  is  of  great 
ujse  in  cases  in  which  considerable  difficulty  is  found  in  introducing  the 
instrument,  but  it  has  the  disadvantage  of  being  extremely  apt  to  set  up 
cystitis.  If  the  treatment  be  continued  beyond  three  days,  the  urine  will 
almofit  always  be  found  to  be  alkaline  ;  and  this  is  scarcely  to  be  wondered  at 
when  we  consider  the  way  in  which  the  bladder  is,  as  it  were,  opened  up  to 
the  air.  The  risk  of  cystitis  is  much  diminished  by  dmining  the  bladder,  for 
then  no  urine  is  left  to  decompose,  and  the  mere  contact  of  the  soft  instrument 
with  the  walls  of  the  bladder  seems  to  canse  but  little  irritation  by  itsel£ 
In  rare  cases,  sloughing  of  the  urethra  may  take  place  at  the  seat  of  stricture, 
leading  to  perinteat  abscess.  A  ca«e  of  this  kind  oocurred  some  years  ago  in 
University  (*o liege  Hospital. 

3*  mactrolyttis. — ^The  cure  of  a  stricture  by  destroying  the  fibroid  tissue 
which  narrows  the  urethra,  by  eleetrulysis,  was  introduced  by  Mallez  and 
Tripier,  more  than  twenty  years  ago,  bnt  did  not  find  much  favour.  Its 
moults  were  uncertain,  and  in  mmQ  cases  it  was  followed  by  perineal  abscess 
and  other  complications.  It  has  been  revived  by  Newman  of  New  York, 
Fort  of  Parts,  and  has  been  practised  in  this  country  by  Brnce  Clarke, 
Edwards  and  others.  The  operation  consists  in  passing  the  negative  electrode, 
which  is  like  an  ordinary  soft  catheter  with  a  metal  tip,  down  to  the  stricture, 
and  placing  the  positive,  which  must  have  a  large  moist  pad,  on  some  part  of 
the  body,  m  the  back.  The  strength  of  the  current  is  accurately  measured 
with  a  ^vanometer  and  should  be  from  2  J  to  r*  miUiarajJi*re8.  The  electrode  is 
held  gently  against  the  stricture,  and  after  a  period  varying  from  a  few 
minutes  to  half  an  hour,  it  will  be  found  tij  have  passed  thrnugh.  The 
operation  should  give  Htile  or  no  pain.  It  requires  to  l>e  rejxjated  two  or 
three  times,  a  larger  electrode  being  used  on  each  occflsion.  Fort  of  Paris, 
who  demonstrated  his  method  in  this  country  in  1hki»,  employs  a  linear 
electrolyser  resembling  a  Maisonneuve's  urethrotome.  It  consists  of  a  long 
bougie  t  millimeters  in  diameter,  terminated  by  a  filiform  guide.  The 
current  is  conveyed  by  a  fine  wire  in  the  bougie  to  a  blunt  triangular  bla^le 
of  platinum  which  projects  from  the  instrument  and  rests  againtt  the 
stricture. 

Newman,  who  strongly  advocates  this  treatment,  asserts  that  he  haa 
operated  on  two  hundred  cases  without  an  accident  and  without  a  relapse. 
It  is  asserted  that  the  current  used  in  this  way  does  not  actually  cauteriBe, 
but  causes  chemical  decomposition  and  absorption  of  the  scar  tbsue.  This 
method  of  treatment  ia  again  on  its  trial.  That  it  is  not  more  dangerous 
than  other  modes  of  treatment  and  tliat  by  it  the  canal  may  be  restored  to  its 
normal  ^im^  feemt  to  be  tolerably  clearly  proveii,  but  better  evidenoe  is 
wanted  than  has  as  yet  Ijeen  furniHhed  that  it  effects  a  permanent  cure 
without  any  tendency  to  a  relapse.  If  it  t^n  do  this,  it  stands  alone  amongst 
all  methods  of  treating  stricture. 

4.  Forcible  Ezpaiuiioii  or  Bnptnre. —  Forcible  and  rapid  dilatation 
causing  the  ex|umsion  nml  rnpturt^  of  the  stricttii^,  is  a  method  that,  originally 
practised  by  Luxmour,  Arnott,  and  Buchanan  of  (Ilasgtiw,  has  hmn  revived, 
and  ingeniottsiy  m«iditied  in  detail,  by  many  Surgeons,  amongut  VicU^^Kw 
B<7bard,  iMuisonneuve,  Perreve,  Wakley,  Holt,  Thompson,  and  li\VV  ^^  '^i^'S^ 
most  oonspicuoua.     However  varied  the  means  by  which  strictur^s^  *^^  voso*- 
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treated,  the  instrmnents  employed  maj  l>e  arranged  in  throe  groape :  a.  Thote 
that  mi  as  slidiDg  tubes  t  h.  Those  that  expand  by  a  screw  mechanUm  ;  and 
f.  Those  that  act  on  the  principle  of  a  wedfre.  It  raiiy  also  he  effected  by  tlie 
passage  of  the  conical  ste^^I  boogies  already  degcribed/one  after  another,  mh\k 
the  imtient  is  under  an  anaesthetic,  though  this  method  is  pcrhapa  mxm 
proprrlj  included  under  simple  dilatation. 

a,  SHdinif  Ttibes  were  first  employed  in  the  treatment  of  ^rictare  by 
Desault  at  the  close  of  the   last  century,  subsequently  by  tarious    Freook 
Surgeons,  and  in  later  yeai-s  hy  Hut  ton  of  Dublin,  and  very  ext^iwively  mid 
successfully  hy  Wakley.     The  mode  of  application  of  these  tabes  is  a»  fnlloi 
A  Ion ^Lf  conductor  is  introduced  tliroutrh  the  stricture  into  the  bladder, 
over  this  a  catheter,  either  of  gom-elastic  or  silver,  is  passai,  which  in  ita  tiiro 
is  made  to  serve  as  a  conductor  tu  a  larger  one.     In  Wakley's  instruinent  the 
conductor,  or  **  urethral  guide,"  consists  of  a  small  siker  cwtheter,  which, 
after  being  passed  through  the  stricture,  has  a  long  steel  rod  screwed  into  tt 
Over  this  a  silver  tul>e  is  passed,  which  in  its  turn  is  made  to  serve  as  i 
conductor ;  and  thus  the  stricture  may  be  I'apidly  dilated  by  passing  ooe  tubt 
over  another  until  a  full  size  is  reached.     The  only  difficulty  in  thi*  veiy 
ingenious  method— which  is,  however,  common  to  it  and  every  otlier  plan  k 
treating  stricture   by  dilatation —consists  in  the   first  in  «• 

•*  urethral  guide  ;''  when  that  has  once  passed  through  the  r 
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must  follow  Jis  a  matter  of  necessity.     They  cannot  jwssibly  go  wrong: 
as  DO  laceration  of  the  stricture  is  effected  by  the  instrument,  it  appeant  t<< 
a  safe  means  of  employing  rapid  dilatation. 

b.  The  method  of  forfilily  expanding  a  stricture  by  the  intrndufti - 

of  a  small  two- or  four-bladcd  instniment,  fashioned  somewhat    lk^  a  iir,rnri 
beaked  sound,  and  whict),  by  Screw-lleclianisisi  in  th< 
opened  out  sous  lu  stretch  the  strierure  to  au  exlt-nt  c        ,  .,  :..  th*  -ia 

tance  at  whicYi  the  hlades  are  screwed  apart,  luis  many  adv(x;atcii ;  md 
ingenions  contrivances  have  been  invented  to  eflecfc  this  object.   More  Uiaa  1 
a  century  ago*  Luxmoor  attempted  it  by  the  use  of  a  four-bladed  InAlmfl 
8ome  years  later  Civiale  iuventetj  a  stricture-expander:  and  snl*-  ti 

bladed  instruments,  having  this  end  in   vhw,  were  intrmiuejed  * 

by  Perri've,  Lyon^  and  Tbom])Son.      The  acetrmpanying  drawing  ( l^ig.  W 
is  a  representation  of  the  instrument  used  by  the  last-named  Bori^toii; 
answers  the  intended  purpose  admirably,  the  expansion  of  the  bladci 
effected  by  a  screw  worked  by  turning  the  handle,     T^  dooe  ' 

slowly,  several  seconds  being  allowed  to  elapse  between  «  ite 

so  that  the  tissue  composing  the  stricture  may  be  gradtmlly  stretcUed^  and  tht 
canal  of  the  ua^thra  at  the  seat  of  stricture  dilated  heyond  the  full  si*e^  m 
to  be  over-stretched  ;  the  extent  of  dilatation  may  be  carried  op  to  10  or  H 
and  is  marked  on  a  scale  attacbed  to  the  handlt-  of  the  insiruiDeni,     If  ihit" 
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operation  be  done  slowly,  little  if  any  bleeding  resnlts,  and  there  is  no  evidence 
of  deep  laceration  of  the  wall  of  the  urethra  at  the  strictured  spot  A  large 
gam-elastic  catheter  may  then  be  passed,  and  the  urine  drawn  off.  It  is  not 
usually  necessary  to  leave  the  catheter  in  the  bladder,  though  there  can  be  no 
objection  to  doing  this  for  forty-eight  hours,  after  which  the  patient  may  have 
one  passed  occasionally  in  order  to  maintain  the  dilatation. 

c.  The  rupture  or  splitting  of  the  stricture  by  an  instrument  acting  on  the 
principle  of  a  Wedge,  was  recommended  by  Reybard,  and  very  extensively 
employed  by  Holt.  The  instrument  used  by  him  is  I'epresented  in  the  accom- 
panying figure  (Fig.  921).  It  consists  of  two  grooved  metallic  blades  joined 
at  the  extremity.  Between  these  a  tube  is  slipped  along  a  wire,  which  in  its 
descent  separates  the  blades  at  a  considerable  angle,  and  thus  splits  up  the 
stricture.  In  this  way  the  contracted  part  of  the  urethra  is  at  once  enlai'ged 
to  its  normal  diameter,  so  as  to  admit  a  full-sized  catheter,  by  which  the  urine 
is  then  drawn  off.  The  introduction  of  the  catheter  should  be  had  recourse  to 
at  first  on  alternate  days,  and  afterwards  at  longer  intervals.  Bolt  believes 
that  the  effects  of  the  dilatation  are  entirely  confined  to  the  morbid  contrac- 
tion, the  healthy  portion  of  the  urethra  not  being  injuriously  disturbed  by  the 
expansion  of  the  instrument. 

Berkeley  Hill  invented  a  modification  of  the  dilators  previously  in  use 


Fig.  921.— Holt'8  Instrument  for  Splitting  Strictures. 

which  presents  several  advantages.  He  thus  describes  it:  ''The  instrument 
consists  of  a  split  sound,  which  equals  in  cahbre  a  No.  2  or  3  catheter.  The 
halves  of  the  split  sound  can  be  separated  by  passing  between  them  a  wedge 
fixed  oil  a  slender  stem.  The  wedge  is  prevented,  by  two  dovetail  grooves  at 
its  hinder  part,  from  leaving  the  sound  which  acts  as  a  guide  during  the 
passage  of  the  wedge  down  the  urethra.**  "  The  advantages  claimed  for  this 
instrument  are  :  simplicity  of  construction  ;  the  central  guide  of  Holt^s  in- 
strument is  not  needed,  hence  the  split  sound  can  be  passed  through  narrower 
strictures.  Next  and  chiefly,  diminution  of  resistance,  and  consequently  the 
more  immediate  application  of  the  rupturing  force — the  wedge — to  the  impedi- 
ment to  be  overcome.  The  force  needed  to  push  Holt's  dilator  is  sometimes 
very  great,  and  the  attempt  has  been  abandoned,  or  the  instrument  has  broken, 
even  in  skilfal  hands,  from  this  cause.  Much  of  the  force  is  expended  on  the 
continuous  friction  outside  the  tube  along  the  split  sound,  and  inside  along 
the  guide.  In  the  wedge-dilator  the  friction-surface  is  reduced  to  two  dovetail 
grooves,  which  together  do  not  exceed  half  an  inch.  For  this,  the  force 
required  is  so  small  that  one  hand  suffices  to  overcome  the  resuttance."  The 
instrument  can,  if  required,  be  adapted  to  a  conducting  sound,  such  as  is 
described  afterwards  under  Internal  Urethrotomy. 

Another  instrument  of  the  same  class  has  been  devised  by  Bigelow  (Fig. 
922).     It  consists  of  a  filiform  conducting  sound,  which  is  first  passed     The 
guiding  rod  is  then  screwed  into  this  and  passed  into  the  bladder,  pushing tJaft^ 
conducting  sound  before  it.   The  cup-shaped  cap  at  the  upper  end  ot  ^^  ^e».^^ 
rests  on  the  gians,  while  the  Surgeon's  left  hand  grasps  the  body  al    ^^^  \kon^- 
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The  atricture  is  then  dilated  by  forcing  down  the  olive-shaped  diYQbor,  wl 
is  deeply  grooved  to  run  on  the  ^aiding  rod.     Being  olive-shaped  it 
more  easily,  as  in  HilFs  dilator^  not  being  grasped  by  the  whole  canal. 

Forcible  dilatation  ig  doubtless  a  most  elticiont  mode  of  treating  etrictiuie  ; 
by  it  the  urethra  ig  immediately  restored  to  its  full  diameter,  and  the  tmok 
which  it  may  take  weeks  to  accomplish  by  simple  dilatation  is  at  000% 
obtained.  It  is,  however,  by  no  means  devoid  of  danger.  The  nrethr^  in 
dilated,  it  is  split,  and  a  longitudinal  rent  iti  the  mucoQS  membrane  i»  ma 
corresponding  to  the  length  of  the  stricture.  The  shock  prod  need  by 
violent  a  proceeding  is  often  severe,  and  suppression  of  urine  has  followed 
several  recorded  ciises.  It  has  also  sometimes  been  followed  by  urinary  \ 
and  more  rarely  by  pysemia.     What  it  gains  in  rapidity  it  loses  in  aafety,  and 


FSk.  l<'i::.~Bigelow'<i  IMvulior, 


to  adopt  it  as  a  nniversal  mode  of  treating  stri*Hares  would  lend  u>  thv 
many  lives  that  might  ha%^e  been  saved  by  more  gentle  treatment* 

Tk  Diviaian  of  the  Stricture  may  be  practised  either  from  u-ithm  ibe 
urethni,  or  frrmi  without,  through  the  perinajum. 

Intemal  Urethrotontj,^ — The  division  from  within  may  be  perfonned  I 
two  ways  :  either  by  ctitting  through  the  stricture  from  before  backwardt,  < 
by  passing  an  instrument  through  it,  and  dividing  it  from  behind  far 
The  first  method  is  attended  with  great  danger  unless  the  iostroment  it 
vided  with  a  guide  which  ensures   that  the   urethrotome  is  resUly  in 
stricture.     On  the  other  hand,  the  operation  of  cutting  from  behind  funrardt 
could  not,  until  recently,  be  performed  nntess  the  strictnre  wm  cmfmJtik 
admitting  a  No.  o  at  least.     The  Surgeons  to  whom  we  are  moet  tndeteed 
improvemeots  in  the  instruments  employed,  are  Van  Baren,  Gooky,  and  O 
of  New  York,  Maisonnenve  of  Paris,  and  Berkeley  Hill  of  I^ndon, 
objects  in  view  have  been,  finst,  to  provide  a  safe  and  certain  gnidi;  for  m 
cutting  instrument,  and  secondly^so  far  to  diminish  the  size  of  iboic 
as  to  make  them  availalde  tbr  strictures  not  capable  of  takin|^ 
No.  1  catheter.     Lastly,  a^  it  was  found  that  the  great  ^  of  the  if 

rendered  it  dilhcutt  in  many  cases  to  divide  the  strici      ,       '^JcnbiiMUloii 
stretching  and  cutting  waa  iotroduoed  by  Otis,  which  groatty  fiM^litalci 
operation. 
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The  gaide  to  the  bladder  may  be  obtained  in 
two  ways,  A  fine  whalebone  bougie  having  been 
passed  through  the  stricture,  the  urethrotome  may 
be  80  constructed,  by  being  tunnelled  for  a  short 
difitance  at  its  pK»int»  as  to  slide  over  this  into  the 
bladder.  Hut  a  better  plan  is  the  employment  of 
M^aisonueuve'fi  &<mde  crniduclrice^  or  conducting 
sound.  This  is  a  very  fine  p^um-elastic  bougie, 
provided  with  a  male  screw  at  the  end  (Fig,  1>23  r). 
This  is  first  passed  on  till  it  is  judged  to  be  in 
the  bladder.  A  small  catheter  corresponding  to  a 
No.  I,  having  a  female  screw  at  ita  estremity,  is 
then  screwed  on  to  it  and  passed  onwards,  while 
the  conducting  sound  coils  up  in  the  blailder.  If 
the  uriue  flow,  it  is  then  certain  that  the  conducting 
sound  has  passed  in  the  proper  direction.  It  is  now 
withdrawn  again»  the  conducting  sound  bc*iug  left 
in  pc^sition.  The  catheter  is  now  replaced  by 
the  urethrotome,  which  screws  in  the  same  way* 
Berkeley  Hill  invented  a  very  ingenious  urethrotome 
for  cutting  from  behind  forwards,  in  which  a  very 
fine  knife  can  be  protruded  frnm  an  instrument 
not  larger  than  a  No.  2.  Another  instniment  in- 
vented by  the  same  Surgeon  forcuttingfi-om  before 
backwards  is  represented  in  Fig.  Ol';».  It  combines 
tlie  principles  of  aeveral  others,  and  has  been  found 
to  work  most  successfully.  It  is  thus  employed. 
The  conducting  sound  having  l)een  passed  and 
oscertHined  to  Ixj  in  the  bladder,  the  female  screw  ii 
is  applicfl  to  the  male  screw  a,  and  the  instrument 
passed  through  the  stricture.  The  blades  «  and  A, 
when  dosed  about  equal  a  Na  3  catheter  in  size. 
The  point  h  is  about  equal  to  a  No.  1.  The  instni- 
roent  having  been  passed,  the  wedge  i\  which  con- 
tains a  knife  d  concealed  in  a  shield  r,  is  now 
inserted  between  the  blades  and  passed  ste&dtly 
down.  The  blades  thus  .scjmrated  stretch  and 
steady  the  urethra ;  and  when  the  stricture  is 
reached,  the  shield  c  stops  against  it  and  prevents 
further  progress.  The  small  concealed  knife  d  is 
then  protrudefl  by  pressing  the  button  at  the  top 
of  the  instrument^  and  as  soon  as  the  finger  is 
removed  it  is  withdrawn  again  by  the  spring  /. 
The  wedge  can  then  be  passed  on  a  little  further, 
and  if  it  hitch  again  the  knife  can  l>e  again  pro- 
tmded.    By  this  means  the  urethra  is  cut  only  at 
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the  points  of  slrictare,  and  no  more  wound  is  made  than  is  absolutely 
necessary.  The  incision  m  always  made  downwards  towards  the  flcxir  of  tin* 
urethra.  This  instriimont  may  be  employed  in  almost  any  stricture  that  m\\\ 
admit  the  conducting  sound. 

Maisonneuve's  urethrotume  consists  of  a  line  steel  sound,  deeply  sr<:Mjv« 
alonjif  its  tipper  surface.  If  necessary,  it  is  guided  into  the  bladder  ivithi 
sonde  cmultLclrire,  The  stricture  is  divided  by  means  of  a  triangubir  blmfe 
with  a  blunt  apex  and  cutting  anterior  edge,  which  is  passed  along  the  i^^roo^-* 
in  the  sound.  Teevan  modified  this  instrument  by  using  a  gtmrded  knife 
similar  to  that  of  Hill's  urethrotome. 

After  the  operation  of  internal  urethrotomy,  a  full-sized  instrument  shoiUd 
immediately  be  passed,  but  it  is  not  usually  necesstiry  to  tie  it  in.  Hill 
recommended  that  the  patient  should  pass  his  water  in  a  hot  bath  dnriog  the 
first  day  or  two  after  the  operation,  and  that  no  instruraeot  sbonld>  utiles 
required,  l>e  introduced  for  ten  days.  A  full-sized  bougie  is  then  pussed  da3j 
for  a  few  days,  and  after  that  every  second  or  third  day  tor  three  or  fear 
weeks.  After  that^  the  patient  should  be  taught  lo  pass  it  for  himself,  and 
continue  to  do  so  at  least  once  u  month  for  the  rest  of  his  Hfe. 

The  operation  of  internal  urethrotomy  is,  of  course,  reqnired  only  in  except 
tional  cases.  These  are  chiefly  resilient  or  very  irritable,  and  some  very  tough 
strictures.  In  resilient  strictures,  dilatation  fails  because  the  stricture,  tbongh 
admitting  of  expansion,  immediately  relapses.  In  very  irritable  strictiirBt, 
the  patient  cannot  bc^ar  the  pain  of  dilatation.  In  gome  very  tough  stnctures, 
simple  dilatation  fails,  and  then  internal  nrcthrotomy  or  forcible  dilntatian  i> 
required.  In  fdl  these  eases,  the  division  of  the  strictnre  from  within  reinoT«i 
at  once  all  difficulty  in  treatment  ;  and  I  have  fa^queutly  employed  this  reiy 
simple  method  with  the  most  marked  and  jiermanent  success.  In  fact,  ifl 
strictures  of  the  scrotal  or  penile  portions  of  the  urethi'a^  one  or  ochcr 
of  the  above  conditions  —  resiliency  or  irritability  —  commoaJy  prerwb* 
and  I  have  generally  found  internal  urethr^itoniy  the  best  mudr  of 
treatment, 

HemlL — The  risk  attending  the  operation  is  not  great,  and  ditniuisboi 
the  stricture  approaches  the  orifice  of  the  urethra.  It  is  not,  boweTtr,  fr 
from  danger.  The  accidents  that  may  happen  are,  perineal  abaoess*  exttami* 
sation  of  ui'ine,  haemorrhage,  and  orchitis  ;  and  in  some  rare  caj9e9  it  may  I 
followed  by  pyaemia.  If  the  kidneys  be  diseased,  it  may,  like  any 
operation  for  stricture,  give  rise  to  fatal  acute  int^jrstitiai  nephritis.  Pe 
abscess  usually  results  from  cutting  too  deeply,  to  that  the  knife  ccimpleieij 
divides  the  corpus  spongiosum,  Such  abscesses  mt>st  frefjuently  fonn  bencatli 
tlie  accelerator  orina?,  and  burrow  forwards,  directed  bv  the  ex|uiiisiun  of  I 
muscle  to  the  root  of  the  penis.  They  contain  a  mixtun*  of  urine  and 
but  it  is  nue  to  lin<l  general  extravasation  into  the  8«?n>tum.  Hn 
also  results  from  cutting  too  freely.  In  rare  cases,  after  the  openCaoa,  %{ 
manently  bent  cijndition  of  the  f)enis  remains  during  erection*  In  Uuiveni^ 
College  Hospital,  where  the  operation  has  been  extensively  pracliaed,  I 
fr«jm  the  IleiM>rts  of  the  Surgical  Regif^trar  that  the  resulta  att  as  foUowi] 
In  li\  cases  operated  on  during  a  period  of  tiv^  ^  'vure  -I  d<f 

nne  from  tuberculous  disease  of  kidneys,  lungs,  A'c  ,  irisy»ooej 

septictcmia,  and  one  from  suppurative  nephritis.     Penna^a*  ab«ce«  notHi 
in  8  leases ;  extra  variation  of  urijie  in  1,  and  epididymitis  in  4.     Thirfr 
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fasemorrhage  in  5,  and  in  2  the  patient  was  left  with  permanent  chordee  dnring 
erection. 

(For  the  eflects  produced  on  the  kidneys  by  splitting  strictures  and  by 
internal  urethrotomy,  see  Chap.  LXV.) 

Eztexnal  Urethrotomy.— The  division  of  the  stricture  from  vnthout,  by 
incision  through  the  perinaeum,  may  be  performed  by  two  distinct  operations  : 
the  one  being  applicable  only  to  those  strictures  that  are  pervious  to  an  instru- 
ment ;  the  other  to  those  which  are  impermeable.  In  the  first  case  a  grooved 
staff  is  passed  through  the  stricture,  and  the  section  is  made  upon  this.  In 
the  second  case,  the  Surgeon  cuts  through  the  stricture,  without  any  guidance 
except  such  as  his  anatomical  knowledge  may  afford. 

Operation  for  Permeable  Btrioture. — The  first  of  these  operations, 
introduced  by  Syme  as  rrefhrotomy^  and  commonly  called  Perinceal  JSecfion, 
is  a  comparatively  simple  procedure.  The  instruments  required 
for  its  performance  are  a  staff,  a  No.  8  silver  catheter,  a 
pointed  scalpel,  and  a  broad  director.  The  staff  should  vary 
in  size  from  Xo.  1  to  No.  0,  according  to  the  tightness  of  the 
stricture  ;  it  should  be  grooved  along  its  convexity,  either  the 
whole  of  the  way,  or  better,  merely  for  the  lower  third 
(Fig.  924).  The  stem  is  smooth,  and  of  full  size,  and  joins 
the  lower  grooved  part  by  a  distinct  shoulder,  which,  being 
passed  down  as  far  as  the  stricture,  forms  by  its  projection  a 
guide  to  the  part  of  the  urethra  requiring  division.  In  those 
cases  in  which  there  are  false  passages,  a  hollow  staff  of  the 
same  size  and  shape  may  advantageously  be  used  ;  the  flow  of 
urine  through  it  indicating  with  certainty  its  passage  into  the 
posterior  part  of  the  urethra. 

Ferformanoe  of  FeriiuBal  Section. — The  operation  is 
performed  as  follows  :  The  staff  having  been  passed  through  fir. P24.-8yme» 
the  stricture  until  the  shoulder  rests  against  it,  the  patient  is  IJiJuon.'  ^®*"'°**^ 
placed  in  the  lithotomy  position,  and  the  Surgeon,  seating 
himself  in  front,  pushes  the  scalpel,  with  the  back  of  the  blade  downwards, 
into  the  mesial  line  of  the  perinaeum  a  little  above  the  rectum,  and 
cuts  upwards  for  an  inch  or  more  into  the  raphd  The  dissection  is  carried 
on  very  ciirefully  exactly  in  the  median  line  until  the  staff  is  reached, 
when  the  knife  must  be  entered  into  its  gn)Ove  Itehind  the  stricture,  and 
carried  forwards  through  this.  The  staff,  having  been  pushed  on  to  ascertain 
that  all  is  free,  must  be  withdrawn,  and  a  Xo.  8  catheter  introduced,  which  is 
to  be  kept  in  for  forty-eight  hours  ;  it  must  then  be  taken  out,  and  at  the  end 
of  eight  or  ten  days  the  urethra  must  be  dilated  by  the  introduction  every 
second  day  of  a  full-sized  silver  catheter.  Urine  escapes  for  some  little  time 
by  the  periuaeal  incision  ;  but,  as  this  heals  by  granulation,  the  flow. of  fluid 
gradually  lessens  and  at  last  («ases  entirely. 

The  principal  points  to  be  attended  to  in  this  operation  are  : — 

1.  To  see  that  the  staff  is  fairly  through  the  stricture,  and  to  be  especially 
careful  in  determining  this  if  false  passages  exist. 

2.  To  cut  carefully  in  the  median  line ;  where,  as  Syme  has  observed,  a 
kind  of  septum  exists  even  in  the  deeper  structures  of  the  perinsenm,  ^^^^ 
where  there  can  Ix?  no  danger  whatever  of  dividing  any  artery  of  magi^^^''^^^;* 
which  might  happen  if  any  lateral  deviation  of  the  knife  took  pliu^^- 
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only  vessel,  indeed,  which  m  at  all  eodaogered,  is  the  artery  of  the  bulb  i  sod 
this  will  of  coui'se  be  avoided  by  cftrefiilly  keeping  in  the  raphe, 

'6.  To  t-Dter  the  point  of  the  knife  behind  the  stricture^  and  to  divide  tluA 
by  cutting  forwards  in  the  groove  of  the  etaff. 

4.  Much  difficulty  has  occasionally  arisen  in  the  introduction  of  Uie 
into  the  bladder  afler  the  division  of  the  strietnre.     This  may  l>e  avoided 
pasjiiDg  a  broad  director,  with  the  groove  turned  iip»  into  the  p»08terior 
the  urethm  after  the  stricture  has  been  cut,  but  before  the  staff  is  witb 
Afi  the  catheter  is  passed  down  the  canal,  its  point  will  be  guided  by  tfaii 
onwards  into  the  bladder. 

Where  there  are  more  strictures  than  oue,  the  division  of  the  deepe#  ii 
usually  alone  neceiisary  ;  the  othei^s  may  be  dilated. 

JiesulL — The  result  of  the  perimeal  section,  so  far  m  the  life  of  the  patkol 
is  concerned,  is  usually  satisfactory  ;  yet  cases  have  not  onfreqnently  oocnmd 
in  which  a  fatal  teroiination  Itas  been  the  consequence,  and  there  is  ntmj 
reason  to  believe  tbiit  such  cases  have  been  more  nnmerous  than  the  advoortii^ 
of  this  operatiOQ  have  been  willing  to  admit.  Occasionally,  an  iu^ 
fistula  hm  been  left  in  the  perin^eum  ;  and  not  unfrcijuently  acoidentA 
grave  though  not  fatal  character,  such  as  inflammatory  codema  of  the  fli2n>tuiit« 
perinaeal  abscess,  &c*,  have  supervened. 

The  whole  value  of  urethrotomy  will  at  laat  depend  on  the  liability  of  ^ 
stricture  to  return  after  its  di\nsion  ;  and  this  point  has  not  as  yet  bees 
any  means  satififactoriJy  determined.  The  operation  is  now  nirelj 
beiug  reserved  for  cases  complicated  by  urinary  fistula  or  perinseal  absoMii 
Its  place  has  l:>een  taken  by  internal  uretlirotomy  in  all  ordinary  cases.  Iti 
advo<jates  formerly  maiutaiued  thut  it  was  a  permanent  cure,  but  as  in  all 
other  o[>eration8  for  stricture,  the  ultimate  result  def>ends  Qfion  keopiag 
dihittttioD  of  the  urethra  for  some  months  after  the  division  of  the  siri* 
catheter  of  full  size  being  passed  «iuce  in  a  week  or  ten  days.  If  this  pit" 
caution  be  neglected,  relapse  will  certainly  occur.  Against  external  urelfai^ 
tomy  it  has  been  argued  that,  like  a  wound,  the  incision  iuu>  the  utvtlui 
luigbt  occasion  a  cicatrix  which  would  contract,  aud  thus  eventually  lend 
further  to  lessen  the  diameter  of  the  canal  Hut  /font'morltfn  examtDStioo 
patientjt  who  have  died  some  years  after  this  operation  had  beea  pecfofwri 
has  shown  that  the  idea  is  groundless,  the  cicatrix  being  Ituear  aad  acaraif 
perceptible*  In  fact,  there  is  a  great  ditference  in  the  roault,  beCwviili 
in  which  the  urethra  has  been  divided  transversely  and  thoae  in 
has  been  incised  longitudinally,  in  the  former,  a  denae  aud  ociQi 
cicatricial  mass  is  formed  ;  in  the  latter,  a  linear  and  sc^aroely  pettepltbli 
scar. 

{\.  Excision. — Complete  or  partial  excision  of  the  stricture,  foltowBd  in 
instances  by  suture  of  the  divided  ends  of  the  urethra^  haa  been  pfietiaed 
some  success  by  Guy  on,  Keyes,  and  others.  In  a  oonsiderable  number  of 
recorded  ca^es  the  stricture  has  been  traumatic  in  origin*  It  can  only  bi  it 
very  exceptional  cases  that  such  treatment  is  advisable  or  even  firacticilili 
Excision  would  l>e  available  in  a  case  of  traumatic  stricture  m  vhicb  oliMr 
treatmeut  had  failed  or  in  which  an  iti^trument  aiuld  not  be  pnaaad^akaii 
some  cases  of  obstiuate  p)erina3al  fistula.  The  operation  conalsta  to  ffirfcifff  ^ 
mediau  incision  in  the  perio^um  exposing  the  urethra  at  the  test  of 
tion.    The  latter,  with  the  indurated  tisane  around  lU  is  excjaedaii 
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or  coinpletelj.  A  catheter  is  tied  into  the  bladder,  and  if  possible  the 
continuity  of  the  canal  is  restored  by  sutnre. 

Comparison  of  Methods  of  Tzeatmont. — Gradual  dilatation,  carried  on 
with  patience  and  gentleness, — if  need  be,  on  account  of  the  irritability  of  the 
urethra  or  the  sensitiveness  of  the  patient,  with  the  help  of  ansesthetics, — will 
suffice  for  the  cure  of  the  vast  majority  of  strictures  ;  and  it  rarely  becomes 
necessary  for  a  Surgeon  who  combines  patience  with  skill  to  have  recourse  to 
those  more  severe  methods  of  treatment  which  have  been  somewhat  unduly 
extolled  and  too  often  unnecessarily  practised.  The  urethra  is  indeed  fre- 
quently treated  as  if  it  were  an  inert  tube,  to  which  the  various  procedures  of 
rupture,  splitting,  forcible  dilatation,  or  incision,  could  be  applied  with 
impunity,  rather  than  a  highly  sensitive  canal,  very  apt  to  resent,  locally  or 
constitutionally,  undue  violence  applied  to  it. 

But,  whilst  we  fully  recognize  this  important  point,  and  hold  with  Listen 
that  whenever  a  catheter  can  be  got  through  a  stricture  its  cure  by  dilatation 
is  all  but  certain  in  the  hands  of  a  skilful  Surgeon,  yet  it  is  certain  that  cases 
do  occasionally  occur  in  which  simple  dilatation  fails  to  effect  a  cure  ;  the 
stricture  being  highly  contractile,  and  not  allowing  expansion  beyond  a  certain 
point,  or  relapsing  whenever  the  dilating  means  are  removed.  In  other  cases, 
also,  the  patit  iit  suffers  so  much  pain  and  irritation  whenever  an  instrument 
is  passed  that  he  cannot  bear  the  repeated  introductions  that  are  necessary, 
more  particularly  if  the  stricture  be  complicated  with  perinatal  fistulse  or  false 
passages,  which  render  its  cure  by  dilatation  tedious  and  almost  impracticable. 
In  such  cases  as  these  the  Surgeon,  being  unable  to  benefit  his  patient  mate- 
rially by  dilatation,  must  choose  between  the  employment  of  palliative  means 
or  more  active  measures. 

It  appears  to  me  that  there  are  four  classes  of  cases,  in  which  more  energetic 
means  than  simple  dilatation  may  not  only  be  advantageously  employed,  but 
are  absolutely  required  : — 

1.  Very  old  dense  cartilaginous  strictures^  often  of  traumatic  origin,  which 
admit  an  instrument  with  great  difiiculty,  and  cannot  be  dilated  beyond  a 
certain  point,  owing  to  the  conversion  of  the  urethral  structures  into  a  dense, 
cicatricial  tissue,  which  neither  admits  of  expansion  nor  of  absorption  by  the 
pressure  of  instruments  ;  and  in  which  a  considerable  extent — half  an  inch  or 
more — of  the  urethra  is  involved. 

2.  The  same  kind  of  stricture,  complicated  with  fistulas  in  the  perinseum  or 
scrotum,  with  perhaps  considerable  plastic  infiltration  of  these  parts.  In  both 
these  classes,  I  think  that  the  perinasal  section  is  to  be  preferred,  though  with 
the  improved  instruments  of  the  present  day  some  of  the  first  class  may  be 
successfully  treated  by  internal  urethrotomy. 

8.  Very  tight  strictures,  accompanied  by  excessive  sensitiveness  of  the  urethra  ; 
in  which  each  introduction  of  the  instrument  is  attended  with  intense  suffering 
and  rigors,  so  that  the  patient  cannot  be  induced  to  submit  to  a  proper  course 
of  bougies. 

4.  Very  elastic,  though  perhaps  narrow  strictures,  that  can  be  dilated  readily 
enough,  even  up  to  the  admission  of  full-sized  instruments  ;  but  which,  when 
the  treatment  is  discontinued,  immediately  begin  to  contract  again,  so  that  the 
patient  is  never  out  of  the  Surgeon's  hands,  and  sees  no  prospect  of  cure. 

In  these  last  two  classes  of  cases,  I  am  of  opinion  that  internal  urethrotiO^'* 
or  the  forcible  expansion  or  rupture  of  the  stricture,  is  the  best  mfttA>^5«^^ 
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,  whilst  fltflP^ 


treatment ;  the  periQseal  section  being  ton  serere  and  dans^eroos^ 
dilat-iitiun  is  too  feeble  a  means  of  treatment. 

Stricture  of  the  Meatus  is  nsnally  the  conseqneiice  of  destmctioa  of 
tissue  hy  a  chancre.  It  is  apt  to  be  extremely  tight,  and  hus  h  great  tendency 
to  relapse,  A  ti^ht  stricture  is  not  nncommonly  met  with  also  within  an  iocfc 
of  the  orifice  as  the  consequence  of  an  intra- urethral  chancre,  and  less  commoi 
of  gonoiThtea. 

These  strictures  may  lie  treated  by  gradual  dilatation  by  means  of 
uail-headed  styles  of  graduated  sizes,  but  this  is  usimlly  tedious  and  inefiieienL 
Dmmon  by  Civiale's  instrument,  ijitroduced  shut,  and  catting  as  it  \%  witii- 
drawn  (Fig.  l)2f)),  or  in  the  absence  of  this,  by  a  common  probe-pointed 
bistoury,  will  be  found  the  only  really  advantageous  treatment.  The  im  " 
should  be  made  downwards.     It  is  practically  free  from  danger,  as  rigors 


Fig.  ftfi^— dirbtlc't  Uftthrotof»e  for  Stjicture  of  Ihft  OtiAor,  lootliDrvl. 

other  constitutional  disturbance  scarcely  ever  follow  operations  nn  M>p  nMf^m 
extremttj  of  the  ui-ethra. 

Zmpermeahle  Btrietnxe. — In  order  to  perform  the  perintfui  secu'^n, 
stricture  rniiifit  be  pervious  to  a  grooved  staff,  however  small  this  may  be  ;  ami 
this,  it  might  be  supposed,  would  h'mit  materially  the  cases  in  whidi  ~ 
operation  can  be  performed.  Rut  complete  obliteration  of  the  nretkra 
take  place  except  as  the  result  of  sloughing*  usually  from  injiifT  i 
^' impermeable"  strictui-es,  though  frequently  spoken  of,  are  very  rarely  niit 
with.  Syme,  indeed,  denied  their  existence,  and  stated  that,  if  nrini?  can 
escape  through  a  stricture,  a  bougie  can  be  introduced,  A  Snririeoii  mar 
often  be  foiled  in  hi^  first  attempts  to  pass  an  instrument  thniiugh  a  veij  Cigkt 
stricture.  But  I  believe  that,  with  patience,  by  attention  to  conatitotieoil 
treatment,  so  i\^  to  lessen  urethral  imtation,  and  especially  by  the  adminiilii- 
tion  of  an  aniesthetie,  he  will  usually  at  last  succeed  in  making  an  initnsiBt&l 
of  some  kind  ptiss  through  the  very  worst  strictures.  In  the  fint  eeee  in 
which  1  performed  the  perinatal  section,  almost  all  the  urine  tiod  foriirdi^ 
years  been  discharged  through  fisttiia;  in  the  periumnm  and  scrotttm  ;  aed  ck€ 
principal  ptortion  escaped  through  a  large  hole  on  the  inside  of  the  left  ikd^ 
only  a  few  drops  occasionally  passing  out  by  the  lips  of  the  urethra.  N# 
instrument  had  Ix^en  fiassed  for  four  years,  though  repeatetl  attempla  bid 
been  m«ide  by  different  Surgeons.  Failing  to  introduce  a  oitlicter  into  tlie 
bladder,  I  kept  the  patient  in  the  Hospital  for  two  or  three  werks,  atieadiaf 
carefully  to  his  constitutional  condition,  but  without  making  any  fnrlliir 
effort.  He  was  then  placed  under  an  anaesthetic,  when  1  suooeeded  in 
No,  1.  The  ni*ethra  was  then  dilated  np  to  No.  5,  beyond  which  nc*  i 
ment  could  be  passed,  when  the  perinseal  section  was  perfarmodL  Thi 
patient  made  an  excellent  recovery,  the  fistulas  dosing,  and  the  tuiiw  beiig 
dischai^ed  by  the  natural  channel.     In  another  casft^^pt^rseTering  alteai|i€a  kai 
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been  made  for  five  years  to  make  an  instmment  enter  the  bladder,  but  without 
success,  the  stricture  not  only  being  excessively  tight,  but  the  urethra  acutely 
sensitive  ;  under  chloroform  I  succeeded  in  introducing  No.  \  silver  catheter 
into  the  bladder,  and  speedily  cured  the  patient. 

The  influence  of  Aruesthetics  in  facilitating  the  passage  of  instruments 
through  apparently  impermeable  strictures  is  very  marked.  Shortly  after  the 
introduction  of  ether  as  an  anaesthetic  agent.  Listen  was  going  to  cut  through 
a  stricture  that  had  resisted  all  attempts  made  by  his  most  dexterous  hand  at 
introducing  an  instrument  into  the  bladder ;  but  no  sooner  was  the  patient 
put  on  the  table  and  rendered  insensible,  than  the  No.  8  silver  catheter,  which 
had  been  passed  down  as  far  as  the  stricture,  and  the  point  of  which  was  to 
serve  as  a  guide  to  the  knife,  slipped  into  the  bladder,  and  thus  rendered 
operation  unnecessary. 

Yet  no  Surgeon  can  doubt  that  cases  do  occasionally,  though  rarely,  occur, 
in  which,  in  consequence  of  extravasation  of  urine  and  old  inflammatory 
mischief,  the  urethra  has  become  so  tortuous  and  narrow,  nnd  the  perinseum  so 
thickened  and  indurated,  that  an  instrument  cannot  be  passed  through,  even 
though  the  urine  pass  out  readily.  It  must  be  borne  in  mind  that  a  stricture 
may  be  permeable  to  urine,  but  impermeable  to  a  catheter,  even  in  the  most 
dexterous  hands.  It  does  not  follow  necessarily  that,  because  a  fluid  will  trickle 
out  of  a  narrow  and  tortuous  channel,  a  catheter  or  solid  sound  can  be  passed 
into  it  from  without.  In  a  case  of  extravasation  of  urine  following  stricture 
consequent  on  injury  of  the  perinseum,  in  which  no  catheter  had  been  intro- 
duced for  eight  years,  it  was  found  after  death  that,  although  the  urethra  had 
been  converted  into  a  mass  of  cicatricial  tissue  at  the  part  injured,  it  was 
yet  permeated  by  a  narrow  tortuous  passage,  through  which  the  urine  had 
escaped. 

Hence  cases  will  occasionally  occur,  in  which  the  perinasal  section  is  not 
practicable.  In  the  event,  therefore,  of  a  stricture  being  so  tight  and  tortuous 
that  no  instrument  will  pass  through  it,  or  where,  a  portion  of  the  urethra 
having  sloughed  away,  its  canal  is  obliterated,  neither  the  cure  by  dilatation 
nor  urethrotomy  can  be  performed,  and  it  may  then  be  necessary  to  have 
recourse  to  incision  of  the  stricture  without  a  guide. 

Oparatioiui  for  Zmpermeablo  Btxietnre. — In  operating  for  the  relief  of 
impermeable  stricture  various  means  have  been  adopted,  the  chief  of  which 
are,  1,  opening  the  urethra  behind  the  stricture;  2,  opening  the  urethra 
behind  the  stricture  and  cutting  forwards  through  the  constriction ;  8, 
opening  the  urethra  in  front  and  dividing  the  stricture  from  before 
backwards. 

1.  Opening  the  Urethra  behind  the  Btrictnre,  or,  as  it  is  often  called 
in  this  country,  **  Cock's  operation,"  is  thus  performed  :  The  patient  having 
been  prepared  as  for  lithotomy,  the  operator  introduces  his  left  forefinger  into 
the  rectum.  He  then  takes  a  broad  sharp-pointed  knife,  which  Cock  advised 
should  be  double-edged,  and  passes  it  towards  the  apex  of  the  prostate,  guiding 
its  course  by  the  finger  in  the  rectum.  The  knife  must  be  passed  at  one  thrust 
to  the  apex  of  the  {)rostate,  and  great  care  must  be  taken  that  it  keeps  accu- 
rately to  the  middle  line.  The  external  wound  is  then  enlarged  somewhat  by 
moving  the  knife  up  and  down,  till  the  lower  angle  reaches  to  about  K«Jll  «sl 
inch  from  the  anus.  The  knife  is  then  withdrawn  and  a  large  probe-v^v^^^^*^ 
director  with  a  handle  is  passed  through  the  prostatic  urethra  from  tVv^  ^^xi^^-* 
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and  along  this  a  femnfe  catheter,  or  an  iDsfcrameot  of  that  shape  fitted 
rings  by  which  it  can  be  securely  tied  in,  is  gnided  into  the  bladder. 
essential  points  of  the  operation  are  to  keep  accurately  to  the  middle  lioe  atici 
fco  open  the  urethra  as  it  emerges  from  the  prostate  ^land.  Should  the  piD- 
state  itself  be  notched  no  harm  will  result.  The  instrument  havinjr  lioen  pawd 
as  above  described  is  tied  in  and  retained  for  some  days  or  weeks  as  may  hi 
required.  In  a  very  lar^^  proportion  of  cases  after  the  irritation  of  the 
of  urine  through  the  narrow  stricture  has  been  removed,  a  certain  il 
relaxation  will  take  place,  and  a  few  days  after  the  operation  it  friHjaeail; 
happens  that  a  catheter  will  pass  tlirough  the  stricture  which  was  fomierij 
"  impermeable."  If  this  does  not  take  place,  an  effort  may  subseqnentty  be 
made  by  some  further  o|>erative  procedure  to  open  up  a  way  in  the  nai 
tine  of  the  urethra,  and  should  this  fail  the  patient  may  pass  his  urine 


manently  through  the  fistulous  opening  in  the  perinicnm*  This  cim  rcjiditf 
be  kept  open  by  the  occasional  passage  of  a  flexible  bougie,  wliieh  mast  be  bO 
in  situ  for  a  few  hours.  Cock  reconls  cases  in  which  the  patient  ptiased  his  walff 
in  this  way  for  twenty  yeai*s  or  more.  The  opening;  being  well  in  fp:»nt  of 
prostate  the  control  over  the  escape  of  urine  is  perfect,  and  the  patient's 
of  micturition  is  assimilated  to  that  of  the  other  sex. 

This  operation  is  best  adapted  to  those  cases  in  which  the  patient  issofferin* 
from  actual  retention  at  the  time  the  Surgeon  is  called  upon  to  operate.  The 
objection  to  it  is  tliat  it  does  nothing  to  Relieve  the  stricture  unless  thisshiK 
happen  to  yield  after  the  irritation  of  the  passage  of  urine  is  cut  off, 

2.  Opening  tlie  Urethra  behind  the  Stricture  and  cnttingf  forwards 
—This  operation  may  \y^  regarded  an  an  extension  of  the  pnH,v<ling  method. 
It  is  thus  performed  :  A  No.  8  silver  catheter  is  passed  down  to  the  stricture ; 
the  patient  is  then  tied  upas  if  for  lithotomy;  and  the  Surgeon  a 

front,  pushes  a  bistoury  with  the  back  turned  towards  the  rectun  le 

raphe  i>f  the  periuBDum  as  far  as  the  apex  of  the  proetiite,  so  as,  if  ponabliev  *P 
open  the  dilated  urethra  bfihijul  the  stricture.  He  then  cutjR  forwards 
the  stricture  on  to  the  p47intof  the  catheter,  and,  having  thas  opened  a 
endeavours  to  pass  that  instrument  on  into  the  bladder.  This  <* 
have  no  hesitation  in  saying',  is  one  of  the  most  troublesome  in  sutL 
have  more  than  once  seen  the  most  skiiful  ofierators  foiled  in  their  entira\ 
to  accomplish  it.  T!ie  difficulty  consist*  in  finding  the  posterior  jmn  of 
urethra.  When  the  tissues  of  the  pennECum  are  hard  and  gristly  from  repalai 
attacks  of  intlaramation  and  the  presericeof  flatulte,  it  i«  amost  ditBeuk  maltitf 
to  dissect  through  such  an  altered  m&s^  and  hit  the  urethm  beyond  it,  aiidUit_ 
difficulty  is  still  f urtlier  increa^sed  by  the  bleeding,  which  is  often  ^ 
ilorcover,  should  the  Surtfeon  find  the  jw^terior  part  of  the  urtthm  and  < 
forwards  from  it  to  the  catheter  in  theureUira  the  ohanoes  are  thai  hiaii 
will  not  follow  the  line  of  the  urethra,  and  the  fistulous  track  he 
between  the  part  of  the  urethra,  in  front  of  the  stricture  and  Ihai 
will  almost  to  a  certainty  contract,  as  the  wonnd  heals,  to  such  an  exiesi  m  ft 
leave  the  patient  little  l>etter  for  the  operation. 

3.  Opening  the  Urethra  in  Front  of  the  Btrictnra  amd  dii 
from  behind  backwards, — This  operation,  thou^li  <'  ^  f  perfm 

in  some  cases,  gives  betttr  results  than  any  other*     \N  --  ha«  iqv 

some  ingenious  iristrumeuts  which  greatly  faciiitftte  its  ijerformaiioi*. 

The  operation  is  thus  performed  ;  The  patient  ha\ing  tjeeo  eooofed  ill  ibl 
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lithotomy  position,  Wheelhouses  Btaff  is  passed  down  to  the  stricfcure.  The 
end  of  this  is  about  the  sis&e  of  a  No.  8  catheter  ;  on  one  side  it  is  flattened 
and  jETTooved,  and  on  the  other  it  fonna  a  small  hlunt  hook,  with  which  the 
tipper  end  of  the  *'  buttun-hole  "  incision  in  the  urethra  may  be  drawn  npwards. 
The  staff  beiofif  passed  and  held  with  the  grooved  sidu  forwards,  the  Surgeon 
coti*  down  npoa  it  by  an  incision  about  U  in.  lon^r  io  the  median  line  and 
nf»en8  the  urethra  just  in  front  of  the  stricture.  The  staff  in  now  pushed 
out  of  tlie  wound  and  turned  round,  so  that  the  amal!  hook  is  forwards  ;  it 
is  then  drawn  upwards  so  as  to  catch  in  the  upper  angle  of  the  opeDtng,  and 
in  this  way  the  urethra  is  put  on  the  stretch  and  steadied.  If  the  special 
staff  be  not  at  hand  the  end  of  a  catheter  can  be  cut  down  on  with  almost 
equal  ease.  The  edpes  of  the  slil  in  Ihe  urethra  are  then  seized  in  artery- 
forceps  and  held  apart  so  as  to  expose  the  interior  of  the  canal,  which  can  be 
readily  recoj^nissed  by  its  smooth  shininji?  surface.  It  will  often  be  fonnd  to 
be  convenient  to  pass  a  silk  suture  through  eat^h  side  by  which  the  ed^  may 
be  he!d  apjirt,  as  the  forceps  are  nither  apt  t<i  cfet  in  the  way.  Oozing  having 
been  allowed  to  cense,  the  aperture  leadin^^  to  the  stricture  will  usually  be 
found  without  k^t\  great  difficulty.  The  chief  tmuble  in  many  caaes  ariaes 
from  the  iv)nstant  tricklinj^r  of  blood  from  the  upper  part  of  the  wound.  This 
may  be  arrested  by  plugging  it  with  a  small  sponge,  or  by  the  application  of 
water,  at  a  temperature  of  about  IW  P.,  which  is  usually  more  efficient  than 
ice.  Another  ditHeuIty  may  ari^^  froiu  the  urethra  having  l;>een  opened  too 
fiif  al)ove  the  stricture^  under  winch  circumstances  the  incision  must  be  pro- 
longed downwards.  If  a  false  passage  have  been  opened  instead  of  the 
tjrethm  it  is  recognized  by  the  abeenoe  of  the  smo^ith  pink  mucous  membrane. 
The  orifice  of  the  stricture  must  be  sought  for  with  a  line  probe*  Wheelhouae 
luied  a  small  prohe-pijinted  dii*ector.  In  some  caaes  the  t?mall  dii-ector  uaed  in 
fitting  up  tlie  canaliculus  will  be  found  to  puss  when  other  instruments  have 
failed.  In  seeking  the  true  orifice  of  the  strictni^  every  depression  mast  be 
can.'fully  explorcfJ  without  force.  Pressure  above  the  pulies  will  often  cause  a 
slight  escape  of  urine  by  which  the  proper  orifice  may  Ire  Pecogniaed.  When 
the  oftening  is  found  and  the  probe  passed,  the  stricture  must  t>e  divide«l  along 
it  with  a  tine  knife  mt  tentjL4ime*  A  small  gorget  is  then  piissed  through  the 
utricture,  and  along  this  a  full-sissed  catheter  c;in  ciisily  be  guided  into  the 
Jbliidder,  It  must  be  tied  in  and  retrained  for  a  few  days.  The  wound  may 
wiped  out  with  a  strong  solution  of  chloride  of  zinc  and  afterwards 
fprtnkled  with  iodr^form  and  filled  v^  ith  iodoform -wo^il.  which  may  be  left 
ttfldisliliriied  till  the  third  day,  when  healthy  granulation  will  usually  l>e  found 
io  have  ootrtmence^L  This  opttration  re<iuirea  care  and  jiatience,  but  it  is 
sutler  and  safer  than  any  other. 

In  a  few  rare  instances  in  which  failure  has  attended  every  other  means  of 
{MWiing  an  instrument  through  the  stricture,  «njprai>ubie  cystotomy  ban  been 
performed  and  a  catheter  f^aased  from  above. 

Ckncrftl  BesnXts  of  the  Treatment  of  Stricture*— Whether  it  is  or 
i«  not  poasihle  [M^rmunently  to  cure  a  stricture,  is  a  qut^tiou  which  has  been 
tuucli  debati*d.  The  advfK*ates  of  the  various  modes  of  treatment,  whether 
fijn'ibie  dilatation,  intennil  urethrotomy*  external  urethrotomy,  or  electrolysis, 
bave  often  asaerted  that  by  the  means  they  adojii  a  stricture  can  be  walV^ 
coied^  80  that  the  i^tieut  is  rid  of  his  diaeaae  for  ever,  and  nei*d  fear  i\«i  ^vio^svw^ 
The  general  opinion,  however,  of  thoee  who  have  studied  this  qcke»^vvi\^<=3«««^- 
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falljr,  is  that,  allhoiigh  a  patient  can  be  put  into  a  position  in  wbich  his  atrjc 
need  never  be  a  etmrce  of  danger  to  bim  if  he  occasionally  passes  an  instrun 
he  cannot  be  really  cured — that  is  to  say,  by  no  means  of  treatment 
strictured  urethra  be  restored  to  its  normal  condition.  Every  patient,  there- 
tore,  who  has  once  saffered  from  a  definite  organic  stricture,  sliould  €M>Qtioq« 
for  the  I'est  of  bis  life  to  pass  a  fuU-sized  instrument  not  less  often  tJuii 
once  a  month  ;  otherwise,  gradual  contraction  is  almost  certain  to  take  pb 
and  the  whole  treatment  will  have  to  he  commenced  again. 


C0MP1.I0ATI0NB  AKD  B11BU1.TS  OF    STRIOTTJKK. 

Retention  of  Urine  has  already  been  several  times  <^         -   !  as 
from  difierent  causes.     Thus,  in  boys,  it  arises  from  tlie  iui  i  >f  a  calt 

in  the  urethra  ;  in  girls  it  is  usually  hysterical ;  in  old  men  it  is  ahnoil 
invariably  the  conBe([uence  of  atony  of  the  bladder  or  enlarged  prostate,  aloae 
or  combined.  In  those  of  middle  age,  stricture  of  the  urethra  is  the  cause  in 
the  vast  majority  ul  cAses.  Retention  of  urine  has  a  tendency  to  occur  in  all 
tight  strictures  from  the  gradual  and  progressive  contraction  of  the  canal.  U 
most  usually,  however,  takes  place  in  consequence  of  a  congestive  and  spasmodjo 
condition  being  superadded  to  the  organic  constriction.  It  commonly  happo^ 
that  a  patient  ha\ing  a  moderately  tight  organic  stricture  commits  an  ^^^^^^H 
or  becomes  exp<Lsed  to  cold  and  wet,  and  thus  gets  such  a  congested  condiim 
superadded,  that  the  urine  will  not  pass  at  all,  or  only  in  such  smaU  quantity. 
and  with  so  much  pain  and  straining,  that  the  bladder  cannot  l>e  completely 
emptied.  In  these  oases  the  retention  always  eventually  becomes  ooinplde: 
the  bladder  speedily  fills^  and  rises  above  the  pubes ;  there  is  fnnob  distitv 
and  constitutional  disturbance  ;  and,  if  relief  be  not  atTonled,  tbo  dtftemdri 
portion  of  the  urethra  behind  the  stricture  will  ultimately  give  wbj,  and 
extravasation  of  urine  emue.  In  these  oircumatances  it  becomes  impenitivtly 
necessary  to  empty  the  patient's  bladder  as  speedily  as  [tossible. 

The  Treatment  varies  with  the  seventy  of  the  symptoms  and  irnUlidtQr 
of  the  jL^atient,  If  the  retention  have  not  continued  very  long,  and  if  th^ 
patient  be  not  very  irritable,  an  endeavour  may  be  made  at  once  to  give  rriiel 
by  passing  a  small  cathek^r  into  the  bladder.  In  this  the  Surgetju  may  aftn 
succeed  more  raidily  than  might  have  been  expected,  the  strictun^  frfqiienily 
yielding  before  an  instmment  more  easily  when  there  is  reteotioD,  tluui 
this  condition  does  not  exist.  Even  if  the  catheter  do  not  enti-r  the 
its  point  or  that  of  a  ealgut  bougie  merely  i>eing  introduced  well  iaUi  ika 
stricture,  it  will  generally  happen,  as  Brodie  baa  pointed  oat,  Uiat,  oq  thi 
withdrawal  of  the  instrument,  the  urine  will  follow  in  a  full  atream  ;  but  if  • 
sufiicieutly  small  catheter  be  used  (in  many  cases  not  larger  tbun  No.  k  it 
admissible),  the  instrument  may  usually  be  made  fairly  t-  -  rhe 

If  the  patient  be  very  irritable  it  is  l>etter»  before  attempt:  iilrodli 

of  the  instrument,  to  giTe  him  an  enema  of  a  drachm  of  i  i  i  .  u  mi  in 
two  ounces  of  starch,  and  to  put  him  in  a  wann  hip-ba/ i.  >  ji-  n 
he  may  pass  water,  but  if  be  does  not  the  introductiou  of  the  «  ^i        i  t»ay  In 
attempted,  and  will  generally  succeed.     8hould  it  still  fail*  t  '        el  « 

aneesthetic  should  be  tried,  when  it  almost  invariably  m»y  '  lo  pM 

without  the  employment  of  any  great  or  dangerons  degr  v*r. 

are  no  case^  in  surj^a^rj*  in  which  animtbt'siia  in  of  tuuw  ^  in  in  i 
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under  its  infiaeDce  it  is  seldom,  indeed,  that  the  catheter  will  not  pass.  If  a 
very  small  catheter  only  can  be  introduced,  it  often  happens  that  the  eye  is 
blocked  by  a  clot  of  blood,  and  the  Surgeon  may  think  he  has  not  entered  the 
bladder.  This  difficulty  is  overcome  by  applying  an  aspirator  to  the  catheter, 
which  will  immediately  clear  it  if  it  be  really  in  the  bladder.  It  is  wiser, 
therefore,  always  to  have  that  instrument  at  hand  when  attempting  to  relieve 
a  case  of  retention  of  urine.  After  the  catheter  has  been  passed  into  the 
bladder  it  should  be  left  there,  being  tied  in  by  means  of  tapes  passing  from 
its  rings  under  the  patient's  thighs,  to  a  bandage  that  is  passed  round  bis 
waist.  A  free  purge  may  be  administered  on  the  following  day,  and  the 
patient  should  be  confined  to  bed.  The  catheter  will  be  found  to  be  loosened 
at  the  end  of  forty-eight  hours,  when  it  should  be  withdrawn,  and  the  cure  by 
dilatation  proceeded  with  in  the  usual  way. 

There  are  two  conditions  which  in  retention  of  urine  may  eventually  call 
for  operative  interference.  The  first  is  the  necessity  for  very  frequent  intro- 
duction of  the  catheter,  owing  to  an  irritable  state  of  the  bladder.  In  these 
cases,  it  may  eventually  be  thought  safer  to  puncture  the  bladder  and  to 
establish  a  direct  opening  either  through  the  pcrinseum  or  above  the  pubes, 
rather  than  subject  the  patient  to  the  constant  terror  of  repeated  catheterism, 
which  will  end  by  exhausting  him.  Every  act  of  catheterism  inflicts  a  certain 
shock  to  the  system,  greater  in  some,  less  in  others ;  and  if  this  have  to  be 
repeated  every  three  or  four  hours,  less  danger  will  probably  result  from  punc- 
ture of  the  bladder  than  from  the  A^uent  use  of  the  instrument.  In  these 
cases  the  patient  cannot  allow  it  to  be  tied  in  for  the  same  reason,  that  of 
extreme  irritability,  which  necessitates  its  repeated  introduction. 

The  second  condition  that  calls  for  operation  is  a  different  one,  viz.  the 
necessity  of  relieving  retention  of  urine.  For  if  the  Surgeon  be  unable  to 
introduce  a  catheter  in  the  ordinary  way  through  the  stricture,  relief  must 
be  given  to  the  over-distended  bladder  in  some  other  way,  lest  it  or  the 
urethra  burst,  and  extravasation  of  urine  occur.  The  bladder  may  be  emptied 
in  three  ways :  1 .  By  Aspiration  ;  2.  By  making  an  Opening  into  the 
Urethra  behind  and  through  the  Stricture  ;  and,  8.  By  Puncturing  the 
Bladder  above  the  Pubes. 

Forcible  catheterism,  that  is  to  say,  passing  a  small  metal  instrument  down 
to  the  stricture  and  attempting  to  drive  it  on  by  main  force  into  the  bladder, 
is  an  unsurgieal  and  dangerous  procedure,  which  should  under  no  circum- 
stances  be  adopted.  Puncture  of  the  bladder  through  the  rectum  is  also  an 
available  method  of  treatment  in  these  cases  which  had  better  be  abandoned. 
It  is  no  doubt  easy  of  performance,  but  it  is  attended  with  obvious  incon- 
veniences and  not  a  few  dangers.  Among  the  latter  may  be  mentioned 
septic  cystitis,  urinary  infiltration,  pelvic  abscess  and  peritonitis.  I  also  had 
a  case  under  my  care  in  1859  in  which  a  widespread  emphysematous  condition 
extending  to  the  nates  and  thighs  was  produced  by  the  escape  of  rectal  flatus 
into  the  areolar  tissue  after  the  cannula  was  removed.  The  cannula  had 
been  in  position  for  five  days,  and  the  patient  died  on  the  third  day  after  its 
removal. 

1.  The  use  of  the  Aspirator  is  on  the  whole  the  simplest  and  safest  means 
of  affording  immediate  relief  in  a  case  of  retention  of  urine  due  to  strictai:^  ^1 
the  urethra,  in  which  the  Surgeon  altogether  fails  to  pass  an  instrumei^^  ^^^'^^ 
the  bladder.     The  perforating  trochar  of  the  aspirator  should  ba 


^^^:=i — ^m^^ 
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directly  into  the  bladder  above  the  pabes.  The  operation  is  a  simple  ane^  tnd 
with  a  little  cure  is  perfectly  safe.  The  chief  poiDta  are  not  to  throat  tht 
needle  too  deeply,  to  direct  it  well  Ijehind  the  pnbes^  and  geotly  to  withdriw 
it  before  the  whole  of  the  arioe  has  escaped,  60  as  to  prevent  the  ompiial 
bladder  from  collapsing  opon  and  being  wounded  by  its  point  (see  p*  7^7, 
Vol  IL).  After  relief  has  thus  heen  alfoi^ded  the  [mtient  should  be  coniliied 
to  bed,  and  means  be  taken  to  subdue  the  cuu^estion  and  epafim  v-  in- 

plicating  the  orgauic  sLrictore,   have  probably  been  lai*gely  instr  in 

causing  the  attack  of  retention.  A  morphia  suppository  should  be  mtro* 
dnced  into  thc^rectum  and  a  brisk  saline  aperient  given.  After  a  few  homi 
another  attenapt  umy  be  madu  to  pass  a  catheter  ;  if  this  fail  and  the 
be  Btill  unable  to  relieve  himself,  aspiration  may  be  i*epeated  twice  or 
three  times  when  the  bladder  has  relilied. 

It  must  be  clearly  understood  that  aspiration  is  undertaken  merely 
the  object  of  atfordin^  temporary  relief  to  the  distended  bladder,  aod  (Ifl^J 
allowing  time  for  further  attempts  at  catheterization.  If  the  latter  gtilJ  pvtl^H 
unsuccessful,  even  after  aspiration  has  l)een  performed  three  or  fotir  tiiiM 
the  case  must  be  treated  as  one  of  irap^irmeahle  stricture^  Wbeelhoim*! 
operation  being  as  a  rule  the  best  method  to  adopt  (p.  1200 1, 

2.  TappizLg  the  Bladder  abeve  the  Pabes»  in  cases  of  ret<  "*-  --  ''^^nEoi 
stricture,  is  occasioually  practised.     It  differs  efisentially  from  u 
this  respect,  that  a  cannula,  or  a  soft  catheter  introduced  tbr 
ill  the  bladder  for  draiunge,  wliereas  in  aspiration  thedisteusioh 
is  relieved  and  the  needle  at  once  removed.     This  operatiou,  which  hai 
discussed  at  p.  1152,  is  uudonbtcdly  easy  of  {.lerformance,  and  suthcieziUj 
though  not  free  from  the  danger  of  infiltration  of  urine  into  the   t 
around  the  puncture,  and  of  tin;  inconvenience  of  a  fistulou*  ofHeoing 
left.     The  uuly  advautage  which  this  treatment  presents  is  that  it  taa 
method  of  giving  fterfect  rest  to  the  urethra,  and  thus  allowinj^  its 
to  become  more  favourable  for  the  paissage  of  an  instrument  into  the  hbddtt^ 
As  soon  as  this  can  f>e  doue  the  stricture  is  dilated  or  divided,  ati^l  after  Ike 
introduction  of  a  fuU-sizerl  catheter  per  tirethmm  the  cannula  above  the 
is  removed  and  tlie  opening  allowed  to  close. 

8.  Opemng  the  Uretlira  beMnd  the  Stricture.^Tbis  operatioft  fe 
mrely  re^iuii'ed  as  an  immediate  treatment  in  c^scs  of  retention  ftmn  itriolani. 
There  is,  however,  one  class  of  cases  in  which  Cock's  oi)enitiott  shecUd  OB^ 
iainly  be  performed— those  in  which  retention  is  compUc>atrd  W  coi 
extravasation  of  urine  or  perinatal  abscess.     If  thcnt  lie  a   bnifmy 
swelling  in  the  perinseom  it  may  almost  oertainly  lie  concliidcd  that  »iip[ 
tioE  has  Qocurred   around    the   urethra    behind    the   stricture   i»r  that 
extravasation  of  a  few  drops  of  urine  has  taken  place.     Tnder  th««e  ooayi* 
stances  the  incision  into  the  dilated  urethi-a  liehiud  t)i  \..ns  wilt  naioa|f 

relieve  the  patient  from  the  distress  and  dangi:r  of  tl  n^  but  wiD  al» 

afford  a  free  exit  for  any  extravasati^^d  matters*     Thi*  mode  oi  ptarkiraMg 
operation  has  already  been  sutliciently  des^Tibed  at  p.  12<H>. 

Sztravaaatioii  of  Viine  is  one  of  the  most  dangerous  and  Ihlal  ncoki  d 
unrelieved  retention.     This  accident  may  «"  '      icmeif 

the  dilated  portion  of  the  urethra  which  ii<im!  am.  ll 

then  takes  place  suddenly,  the  patient,  while  sullvntig  from  rvtenttoUt  U 
eometbing  give  way  during  a  vii^lent  efiort  at  micturition,  and  at  the 
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time  there  is  a  sense  of  some  relief,  as  if  he  were  emptying  the  bladder,  followed 
by  a  hot  and  burning  throbbing  pain  in  the  perinaeum. 

In  other  cases  the  process  is  more  gradual,  and  is  preceded  by  the  formation 
of  an  abscess  in  the  immediate  neighbourhood  of  the  urethra,  most  probably 
commencing  in  one  of  the  lacunte  or  glands  opening  into  it.  The  abscess 
bursts  into  the  urethra,  and  its  cavity  is  subsequently  distended  with  urine  at 
each  act  of  micturition  ;  finally  its  walls  give  way,  and  general  extravasation 
takes  place.  In  some  cases  it  is  probable  that  the  abscess  arises  i^om 
a  very  limited  extravasation  of  urine  into  the  tissues  in  the  immediate 
neighbourhood  of  the  urethra,  consequent  upon  ulceration  of  the  mucous 
membrane  behind  the  stricture.  In  these  cases  the  signs  of  perinaeal 
abscess,  presently  to  be  described,  precede  the  extravasation  often  for 
some  days. 

The  part  of  the  urethra  that  gives  way  is  almost  invariably  the  membranous 
portion  of  the  canal,  just  between  the  layers  of  the  triangular  ligament,  where 
it  is  weak,  being  least  supported  by  surrounding  structures,  and  usually  most 
dilated  and  attenuated  by  the  pressure  to  which  it  has  been  subjected.  The 
extravasated  urine  afterwards  finds  its  way  through  the  inferior  layer  of  the 
triangular  ligament,  where  it  is  perforated  by  the  urethra,  and  so  beneath 
the  deep  layer  of  the  superficial  fascia  of  the  perinsBum*  by  which  its  course 
is  afterwards  directed.  The  fascia  is  firmly  attached  across  the  perinseum 
to  the  free  border  of  the  triangular  ligament  and,  along  each  side,  to  the 
rami  of  the  ischium  and  pubes,  as  far  upwards  as  the  pubic  spine,  from  which 
point  its  attachments  are  continued  outwards  along  Poupart's  ligament  to 
the  crest  of  the  ilium.  The  extravasated  urine,  therefore,  uniformly  takes  a 
course  forward  into  the  perinseum  and  scrotum,  and  upwards  upon  the  external 
organs  of  generation,  the  groins,  and  the  anterior  abdominal  wall ;  so  that  it 
ascends  contrary  to  gravity  rather  than  soaks  back  into  the  more  dependent 
parts  of  the  body,  as  it  would  do,  were  it  not  for  the  particular  connexions  of 
the  fascia  that  have  just  been  alluded  to.  I  have,  however,  known  the  super- 
ficial fascia  to  give  way,  and  the  urine,  then  gravitating  backward,  to  give  rise 
to  extensive  sloughing  in  the  ischio-rectal  fossae  and  about  the  nates,  denuding 
the  rectum. 

The  Local  Effects  of  BxtnTaaatod  Urine  that  has  become  acrid,  de- 
composed, and  concentrated  by  long  retention,  are  most  deleterious  upon  the 
tissues  with  which  it  comes  into  contact.  It  acts  as  a  most  intense  irritant  on  all 
that  it  touches.  The  vitality  of  whatever  portion  of  areolar  tissue  it  infiltrates 
is  quickly  destroyed ;  the  tissue  becoming  converted  into  a  kind*of  putrid  stringy 
slough,  intermixed  with  and  soddened  by  a  quantity  of  fetid  dark-coloui-ed 
acrid  pus  and  urine.  The  ravages  of  extravasated  urine  are  often  extensive  ; 
the  urethra  giving  way  suddenly  behind  the  stricture,  the  fluid  is  driven  with 
all  the  force  of  the  over-distended  bladder  into  the  perinaeum,  and  thence 
rapidly  finds  itn  way  through  the  scrotum  upwards.  Rapid  swelling  and  in- 
filtration, partly  urinous,  partly  inflammatory,  take  place  in  the  scrotum  and 
penis  ;  these  parts  become  enormously  distended,  red,  and  oedematous.  The 
skin  is  speedily  affected,  becoming  of  a  dusky- red  or  purple  colour,  and  then 
failing  into  a  state  of  gangrene,  sometimes  with  emphysema.  In  this  way  the 
testes  may  become  denuded  and  the  cords  exposed.  It  is  remarkable,  ho^vss^ss.^ 
if  the  patient  survive  these  destructive  efiects,  with  what  rapidity  repaAr  ^jaw** 
on  in  this  region.    It  is  seldom  that  infiltration  extends  higher  tV^^^"*^  ^^^^^ 
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groins,  or  the  anterior  portion  of  the  abdominal  wall 
costal  cartilages  before  provinir  fatal. 

The  Goaatitution&l  Disturliance  is  always  Tory  great.     At  first 
is  high  fever,   with  a  rapid  full   polne  ;  but  the  symptoms  speedily 
the  form  met  with  in  acute  septic  poisoning.     The  tan*rue  becoinea  hrom 
and  dry  ;  there  may  be  vomiting  ;  the  pulse  becomes  email  and  verj-  rnpid: 
mutterino:  delinnm  sets  in,  ending  in  insensibility,  and  death  qnicjkly  foUoin^ 

The  Treatnmti  must  be  active  and  immediate^  and  consista  m  making  a  fift 
exit  for  the  urine  infiltrating  the  tiBsuen,  and  preventing  further  extravaaation 
by  establishing  free  drainage  of  the  bladder*  As  s€>on  aa  any  pain  and  thrcilK 
bing,  with  diffused  swelling,  occur  in  the  peiina^um,  with  redne«8  and  o^kjit 
of  the  scrottira,  a  deep  median  incision  should  be  made  so  as,  if  poasibl 
open  the  dilated  urethra  behind  the  stricture.  The  patient  having  Ijc^n  pi 
in  the  position  for  lithotomy,  the  Burgeon  should  in  trod  nee  hia  left  index* 
finger  into  the  rectum^  so  that  the  gut  may  not  be  wounded^  and  then  pushiaf 
a  long  shurp' pointed  bistouiy  deeply  in  the  raphe  of  the  perinaeum,  cut  upwaid 
to  a  sufficient  extent  into  the  extravasation,  and  in  the  direction  of  the  un)(J)r». 
A  catheter  should  then,  if  possible,  be  introduced,  secured  in  the  bladder,  wd 
left  unplugged,  with  an  india-nibber  tul>e  attached  ;  in  thid  wbj  no  furthcf 
extravasation  can  occur,  an  outlet  will  be  a0brded  to  matters  already  elAiMsd, 
and  the  nrine  will  tisc^ipi!  by  the  aperture  thus  ma<le.  8h*mld  the  oasc  noibi 
seen  unlil  extravasation  has  spread  widely,  a  free  incision  shonld  be  made 
only  into  the  perinttjum,  extendijig  into  the  urethra^  but  also  into  the 
on  each  side  of  the  Bcptnm,  into  the  penis,  and  wherever  elae  aweOing  ii 
observed.  The  sole  chance  of  safety  for  the  patient  is  in  making  theee  frei 
incisions,  through  which  the  parts  may,  to  a  certain  extent,  empty  themcdita. 
However  extensive  the  infiltration  and  serious  the  mischief  may  be,  w^ 
not  despair  of  the  p*itient  if  a  free  outlet  can  Ixi  olitaincd  for  the  acrid 
putrescent  urine  ;  and  in  order  to  secure  this,  the  infiltration  moat  be  foIloii«^ 
by  incisions  as  high  as  it  extends.  The  parts  must  be  covered  with  mm9  warn 
and  moist  ant t septic  dressing,  the  best  being  boric  acid  lint  nioiateiied  with 
warm  boric  Rcid  lotion,  and  at  the  same  time  they  should  be  well  dosled  wilk 
iodoform.  If  this  be  not  at  hand  the  suriaee  may  be  greased  with  carbolic  oil 
(1  in  10),  or  tcrebene  and  oil  and  fomenUtions  made  of  oakum  wnm^oilt  trf 
boiling  water  may  be  applied.  These  applications  are  cleaner  ifaait  [WHiliJCt^ 
and  should  always  be  preferred.  The  patient  will  uften  experieiioa  gFaii  nUd 
from  frequent  hot  hip-baths,  C'ondy's  fin  id  or  Ijoric  acid  bt^ing  added  to  |H 
water.  In  this -way  the  parts  can  be  most  thoroughly  (leaned  wilhutit  mtnw 
the  patient. 

If  the  patient  survive  the  immediate  impression  ujion  uw  s.  ^ 

by  the  gjingrene  and  the  urinary  infiltration,  he   must   be  ;  fl 

through  a  severe  trial  to  Itis  constitutional  powers,  in  the  aefjafaiUciii  of  iH 
sloughs,  the  profuse  discluirge,  and  other  sonrces  of  irritation  that  are  eel  ^ 
During  this  period  he  will  require  abundant  sop^iort — tha  brandy 
mixture,  ammonia  and  bark,  with  any  nourislmient  that  he  am  teke } 
much  attention  should  be  paid  t^o  the  removal  uf  tlic  slnugha^  to  pftiTi£a|  a 
i^eady  outlet  for  discharges,  and  to  keeping  the  patient  as  ofteaa  and  m  tm 
from  all  local  irritation  as  possible. 

As  soon  as  possible  the  strietnre  must  be  dealt  with  by  one  of  the  okM 
already  described,  and  thus  the  fistula  in  the  perinfcam  allowed  to 
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Ferinieal  Abscess.— By  perioral  abeceBs  is  meant  a  coltectiofi  of  pas  in 

tht»  perinieimi  sitiiati^d  uader  the  deep  layer  of  the  superficial  fascia  of  this 
region.  It  is  the  confinement  of  the  pus  by  the  fascia  which  ^ivea  these 
nbscciiflefl  their  apcciid  character.  Owinj^  to  the  attachments  of  the  deep  fascia 
whicli  have  just  been  <Ie8cribed,  tlie  pus  formed  111  connexion  with  the  nrethrn 
is  uhut  off  from  the  ischio-rectal  fossa,  juat  as  extnivasated  urine  is.  If  the 
iitMoeBB  hfi  left  uni^lieved,  it  may  burrow  widely  around  the  bulb  and  aloni: 
the  m^tlira  Ijeforc  it  reaches  the  surface  by  perforatiog  the  fascia.  It  is  very 
important »  therefore,  that  such  abscesses  should  be  opened  early. 
Tht^  chief  forms  of  jx>rinuial  abscess  met  with  are  the  following  :  — 

1.  Abscesses  sjrisiiig  from  Suppuration  in  a  Lacuna  or  FoUicnlar 
Olaad. — Thei^e  have  already  been  described  as  an  occasional  complication  of 
jjonorrhoea.  They  are  met  with  also  in  stricture.  They  may  point  slowly 
towards  the  surface,  without  actually  commnnicating  with  the  urethral  cana]. 
In  other  caaes  they  open  into  the  urethm,  and  then  run  the  same  course 
ISA  aliscesses  oommenciD»i  from  the  canal. 

2.  Abscesses  commencing  from  Ulceration  in  the  Uretbra  behind 
a  Stricture* — These  arise  in  the  dilated  pouch  behind  a  tight  stricture.  As 
before  stated,  the  mucous  membrane  at  this  part  is  thickened  and  opaque,  and 
i*fLen  pig-meuted,  showing  evidence  of  chronic  inflammation.  The  openings 
of  the  iiiicts  are  diUited,  sometimes  giving  the  whole  surface  a  reticulated  ap- 
pearance. The  ulcei-ation  commences  in  one  of  the  hollows  thus  formed.  The 
inflammattiry  consolidation  of  the  surrounding  tissues  prevents  general  eitra- 
raaatlon  ;  but  the  pressure  during  micturition  and  the  constant  presence  of 
retained  nrinc  causes  gi*adual  extension  of  the  cavity  till  a  distinct  abscess  is 
formed  distjharging  imperfectly  into  the  urethra.  Such  an  abscess  slowly 
extends  till  it  reaches  the  surface.  It  then  bursts,  its  cavity  contracts  to  a 
narrow  cbanneU  and  thus  a  urinary  fistula  is  formed.  At  any  period  before  it 
bursts  superficially,  its  wall  may  be  rupfcnred  during  a  violent  effort  at  mictu- 
rition, and  diffuse  extravasation  of  urine  may  result. 

d.  Abscesses  firom  Injuries  bj  Znstmments.— These  oocaeionally  arise 
frf>m  fuls«  paHsages  made  with  a  catheter  or  bougie  \  they  may  also  follow  for- 
cible dilatiitiou  or  internal  urethrotomy*  More  rarely  they  result  from  iuflam- 
mation  and  ulceration  of  the  mucous  membrane  anmtid  an  iuKtrument  tied 
into  a  ti^ht  stricture.  These  abscesses  usually  form  mpidly.  If  ret&ultiniu: 
from  a  false  passage  behind  a  tigiit  stricture,  they  may  lead  to  extravasation 
of  urine  ;  but  under  other  cit^^Hun stances,  oa  there  is  a  free  passage  through 
the  urethra,  this  is  not  likely  to  oi'cur.  If  the  injury  is  in  the  bulbous  or 
spongy  portion,  the  pus  may  burrow  forwards  along  the  urethra  under  the 
accelerator  urina\  and  appear  at  the  root  of  the  |>eniB  id  front  of  the  scrotum. 

4.  Suppuration  of  Cowper*s  Gland  is  an  occaaional  cause  of  a  (leriun^al 
abscess.  It  may  occur  from  the  irritation  of  a  stricture,  hut  far  more  com- 
monly it  is  met  with  during  the  acute  stage  of  gonorrhr£a.  The  gland  can  at 
tirstbefelt  as  a  tender  knot  on  one  side  of  the  middle  line  near  the  bulb. 
This  gradually  increnscs  nnd  be(X)mea  more  tender,  and  at  last  fiuctuution  is 
felt.  This  form  of  abscess  c!an  be  recognized,  if  seen  early,  by  its  situation,  and 
bjr  the  fact  that  it  is  dtstmctiy  on  one  side  of  the  middle  line.  At  a  later 
period  it  may  burrow  widely  round  the  bulb  and  in  the  periuseum^  so  tW^ 
its  exact  origin  cannot  be  determined.  It  usually  causes  some  di^^^^S^^"^ 
micturition. 
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5.  Frofrtatio  Abscesses  tnay<»  m  before  stafced  (p.   Ua8),  cxsouioQAllf 

poi!it  iu  the  perinseujiL 

It  wiJ]  be  seen  tbiit  tberc  are  two  digtioct  olaeaes  of  perinsBal  abaoeMas: 
those  that  commuDieate  with  the  urethra,  and  those  that  do  not.  The  former 
usually  end  in  nrinary  tistnla. 

The  Characters  of  a  Ferma&l  Abscess  are  thoie  of  a  hard^  rounded, 
elongated  or  oviform  mass,  sitnated  fn  front  of  the  anus,  extending  alon^  llii 
urethra,  or  perhtips  occupjing  to  some  extent  one  side  of  the  perinsaill. 
Fluctuation  is  not  to  be  felt  so  long  as  the  pus  is  bound  down  by  the  auixrrfieiil 
fascia  ;  when  it  bursts  beyond  its  limits,  then  that  sign  may  be  met  witllu 
But  90  Jong  as  it  is  under  the  fascia  the  ahecess  will  be  found  to  hp  iiQrrnuudeft 
by  80  dense  a  mass  of  indurated  tissue,  and  so  tightly   b<ni!  ,  ibal 

fluctuation^  or  even  elasticity,  is  not  appreciable  by  the  most  pr-  fig*r. 

Treatment. — The  use  of  local  sedatires,  fomentations,  and  p<»[iUices  is  of 
no  avail  in  these  cases.     When  once  pus  has  formed  in  this  situation  it  miut 

be  freely  evacuated*     Xo  good  can  possibly  eome  of  delay,  and  every  powlbie 

harm  may  result  from  the  infiltration  of  pus  among  the  impo;  uet^HH 
this  region.  The  Surgeon  must  not  wait  for  duciuation,  but  v  r*e  IIbBV 
bard  mass  has  fully  ftjruied  must  make  a  free  incision  info  it  For  this  porpcMP 
he  must  keep  in  the  mesial  line,  or  as  close  to  it  as  poa^ible  :  for  in  all  periosil 
incisions  "  tnedto  iufisaimu*''  must  be  his  motto.  g 

Urinary  FistnUd  commonly  form  in  the  perinseum  and  scr<»tum»  ai  4|^H 
result  of   abscess  in  these  regions  comnmuicatiug  with  the  urethra  ;  oocfl^l 
sionally,  however,  they  are  met  with  in  other  aituatious,  as  in  the  groin^  the 
anterior  abdominal  wall,  or  the  inside  of  the  thigh.    They  usually  commoni* 
oate  with   the  membranous  portion  of   the  nrethra,  but  occaaionally  oodu 
anterior  U>  this.     In  number  they  vary  considombly  ;  when  o<  m  tilt 

scrotal  and  penile  pi^>rtion8  of  the  urethra,  they  are  usually  sitig  r 

in  the  perinaeum,  they  are  often  rather  numerous,  several  apcirtuiQi 
occasionally  met  witli  about  the  perina?iim,  scrotum,  and  nates.     In 
Civiale  found  as  many  as  hfty-two.    Their  size  also  differs  oonaidemltly 
admitting  only  the  finest  probe,  while  others  are  large  cloacae.     In 
under  my  cai*e,  the  patient  had  a  tunnel  of  this  kind  iu  the  groin  that 
readily  admit   three  fingers.     They   are  usually   tortuous,  elongated,  sod 
narrow  ;  sometimes  constricted  externally  and  more  nidely  dilated  behind. 
The  surrounding  parts  are  greatly  condensed  ;  the  whole  of  the  scfvtuiii  smi 
penis  is  enormously  enlarged,  indurated,  and  almiM  cartilaginous  in  stmcUtrr. 
The  uriue  may  escape  almost  entirely  through  the  fistulsOp  scaxttly  any  beillf 
discharged  through  the  urethral  orifice  ;  or  there  may  lie  but  a  sUfht  emdi^ 
tiou  from  the  fistulous  openings,  j 

The  Treatment  of  Urinary  Fistnia  varies  atx^mling  «i  it  b  coiiflaciill 
with  stricture^  and  as  it  is  situated  in  the  anterior  or  the  postorier  pari  of  III 
cauah  1 

If  there  he  a  stricture,  this,  as  the  cause  of  the  fistula,  lutaii  be  twifJ 
either  by  dilataticin  or  by  the  perineal  section.  If  the  striottin}  be  not  vwm 
tight  and  hard,  dihitation  commonly  succeeds ;  the  iustnuoaDl  hmimtf  iotiM 
duced  every  second  or  third  day,  until  the  urethra  is  diUtedtaiti  BOtM 
size,  when  the  fistulous  tracks  will  in  most  cases  cloee.  In  eoma  inslaMV 
however,  the  fref]uent  introduction  and  withdrawal  of  the  ctttbsler  is  a 
source  of  irritation,  and  then  it  had  l>etter  be  left  in.     Whco  this  pcurliotll 
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adopted,  a  moderate-sized  elastic  catheter  shoald  be  used.  If  this  be  too  small, 
the  nrine  will  flow  between  it  and  the  sides  of  the  urethra,  and  thus  escape 
through  the  fistulse  ;  if  too  large,  it  stretches  the  urethral  oriflce  of  the  fistula 
injuriously. 

If  the  stricture  be  very  tough  and  irritable,  the  better  plan  is  to  perform 
urethrotomy  at  once.  In  the  majority  of  instances,  internal  urethrotomy 
appears  to  me  to  be  the  safest  and  simplest  procedure,  and  I  have  very  advan- 
tageously practised  it  in  such  cases.  But  if  the  fistute  be  very  numerous,  so 
as  to  riddle  the  perinseum  and  scrotum  in  all  directions,  the  better  plan  is  to 
perform  perinseal  section.  In  this  way  we  not  only  divide  the  stricture,  and 
thus  at  once  remove  all  obstruction,  but  give  a  free  exit  to  the  urine,  which, 
inatead  of  escaping  by  narrow  and  sinuous  passages,  finds  its  way  out  readily 
through  the  new  aperture  that  has  been  made,  and  this  will  eventually  granu- 
late and  heal  by  the  second  intention. 

The  fistulae,  especially  if  small  and  recent,  will  sometimes  heal  kindly 
enough  after  the  removal  of  the  obstruction  ;  but  if  extensive,  old,  and  carti- 
laginous, they  are  of  course  little  disposed  to  repair  ;  and  although  the  cause 
that  in  the  first  instance  gave  rise  to  them  may  be  removed,  yet  they  consti- 
tute an  independent  affection  which  requires  special  treatment. 

The  special  treatment  for  urinary  fistula  must  vary  according  to  the  size  of 
the  track,  but  more  particularly  with  regard  to  the  part  of  the  urethra  with 
which  it  communicates — whether  it  be  a  PeritKBaly  a  Scrotal,  or  a  Penile  fistula. 
But  in  all  cases,  and  wherever  it  be  situated,  there  is  one  most  important 
point  to  be  attended  to,  viz.  never  to  let  the  fistula  be  disturbed  or  irritated 
by  the  passage  of  urine  over  or  through  it,  or  it  will  never  heal.  Hence  the 
urine  must  always  be  drawn  off  with  the  catheter,  which  the  patient  should  be 
taught  to  pass  for  himself. 

If  the  fistula  be  Perirurnl,  and  of  small  size,  a  probe  coated  with  melted 
nitrate  of  silver,  or  a  wire  made  red-hot  in  the  ordinary  way,  or  by  the 
galvanic  current,  and  passed  down  it  occasionally,  may  cause  its  contraction. 
If  the  fistula  be  single  and  large,  its  edges  should  be  freely  rubbed  with 
nitrate  of  silver,  or  deeply  pared  and  brought  together  by  sutures,  after  which 
the  urine  should  be  drawn  off,  whenever  required,  by  a  catheter.  If  the 
fistulae  be  large  and  numerous,  it  will  be  better  to  pass  a  grooved  director 
down  the  principal  ones,  and  slit  them  up  so  as  to  throw  the  several  sinuses 
into  one. 

When  the  fistula  is  Scrotal,  it  often  requires  to  be  laid  open,  and  to  be  made 
to  granulate  from  the  bottom,  when  it  may  be  found  to  communicate  with  a 
large  sloughy  and  ill-conditioned  cavity  in  this  situation. 

When  Penile,  the  fistula  is  usually  much  more  troublesome  to  heal ;  its 
edges  are  thin,  and  the  track  is  short  and  shallow.  TTretkroplMrtj  may  in 
such  cases  be  practised  with  advantage.  Operations  of  this  kind  require  for 
their  success  very  careful  management  and  minute  attention  to  detail  ;  they 
very  commonly  fiail  in  consequence  of  a  small  quantity  of  urine  or  of  mucus 
escaping  through  the  wound,  and  thus  interfering  with  union  of  its  lips. 

In  order  to  prevent  this  accident,  which  is  fatal  to  the  success  of  the 
operation,  the  urine  must  be  drawn  off  with  a  catheter  every  third  or  fourth 
hour.     Should  this,  however,  not  be  practicable,  a  full-sized  gum-^3i42w^ 
should  be  tied  into  the  bladder,  and  the  urine  drained  away  through  »tv  voK>.^- 
robber  tube  attached  to  it. 
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Urethroplastic  opcrattona  may  be  Taried  according  to  the  seat  and  exieot  of 
the  fistaloua  opening.  If  the  fistula  be  in  tho  perimeum,  the  part«  araimd 
bein^^  thbkened  and  indnraUid,  its  closure  may  often  be  induced  by  freely  aad 
deeply  paring  the  edges,  and  then  bringing  them  together  with  deep  aiifw 
wire  sutures. 

When  the  fistnla  is  seroial,  the  edges  should  be  freely  pared,  and  the  parU 
around  widely  disseoted  up  so  a^  to  form  large  and  thick  flaps  of  cellalo-eiil^ 
neons  tissue,  which  may  be  brought  and  held  together  by  metallic.  aittiiiBL 
In  this  way,  if  union  be  not  obtained  throughout  the  whole  length  of  tlic 
fistula,  it  may  be  to  a  partial  extent ;  and,  after  a  time,  a  fieoond  or  a  i 
opemtion  will  complete  the  cure. 

When  the   fistula   is  penik^   the  difficulties  in   effecting  cloaure 
immensely  increased.    This  is  owing  to  the  thinness  of  the  integiiE 
structures  and  the  absence  of  subcutaneous  areolar  tissue  in  thia  region^  i 


Fig.  H2T.— UrethroplMty. 


that  there  is  not  sufficient  thickness  of  the  parts  for  rendy  plastic  imi<»i. 
these  cases,  the  Hurgeon  has  a  choice  of  fonr  operations  v — 

1.  N^^laton  has  recommended  the  following  procedure  :  The  edges  of  till 
fistula  having  been  pared,  the  ^kiu  around,  t<»  the  extent  of  abool  ii 
should  be  dissected  up  subcutaueously  through  au  opening  madi  Mow! 
fistula,  the  edges  of  which  must  then  be  brought  together  by  a  f«fw  piflli 
of  suture.  The  displacement  of  the  skin  covers  in  the  apeffture  in  tki 
urethra  and  causes  granulations  to  spring  up,  by  which  the  fistula  la  drtrf 
(Fig.  1)1^7  K 

2.  The  edges  of  the  fistula  having  been  pared  and  the  skin  iqmiM 
widely,  lateml  incisions  may  be  made  so  as  to  Uike  olf  all  tetiaioiu  and  itfnf 
of  india-rubber  may  then  be  passed  underneath  the  flaps  of  akin,  io  '^rtSic  u 
prevent  contact  witli  urine  from  disturbing  the  a<lhesions  (Fig.  !>28K 

3.  Rioord,  recognizing  the  fact  that  the  occasional  iutriuion  af  a  divi»  «< 
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nriiie  between  the  freshened  edges  of  the  integuments  brought  together  to 
close  the  fistula  is  the  most  common  cause  of  failure  of  union,  recommended 
that,  in  those  cases  in  which  a  perinseal  or  a  scrotal  fistula  happens  to  co-exist 
with  a  penile  one,  a  catheter  should  be  passed  through  the  former  into  the 
bladder  and  left  there  during  the  whole  of  the  operative  procedures  that  are 
adopted  for  the  closure  of  the  penile  fistula.  Should  no  fistula  exist  in  the 
perinaeum,  he  proposed  to  puncture  the  bladder,  and  to  keep  it  emptied 
in  this  way  until  the  penile  fistula  has  been  closed  bj  one  of  the  preceding 
operations,  and  then  to  allow  the  opening  to  close  spontaneously ;  or,  if  it 
were  situated  in  the  perinaeum,  to  adopt  surgical  means  for  its  occlusion. 

4.  Le  Gros  (>lark  successfully  practised  the  following  operation  :  Having 
pared  the  edges  of  the  fistula,  he  made  a  transverse  cut  through  the  integu- 
ments of  the  penis,  about  an  inch  in  length,  above  and  below  it.  He  then 
dissected  up  the  flaps  of  skin  so  bounded,  and  brought  them  together  by 
means  of  clamps  or  the  quilled  suture.  By  this  operation  a  wide  raw  surface 
from  each  side  is  brought  into  contact,  instead  of  a  mere  raw  edge  of  cut 


Fig.  O'it*  -  Urethmplasty. 
(Mark's  Operation  :  Pint  SuKe. 


Fig.  tfSO.— UrethroplMtT. 
CMarlc's  Op<)ration  :  Second  Stage. 


integument,  and  there  is  consequently  a  greater  chance  of  sucoeasfnl  union 
resulting  (Figs.  921),  1)30). 

In  all  operations  of  this  kind  union  will  be  promoted  by  keeping  the  part 
constantly  bathed  with  a  concentrated  cold  solution  of  boric  acid.  In  this 
way  decomposition  of  any  mucus  or  urine  that  may  accidentally  find  its  way 
to  the  wound  is  prevented,  and  at  the  same  time  the  lotion  is  so  unirritatin^ 
that  it  does  not  interfere  with  union.  The  lotion  is  best  applied  by  means  of 
a  piece  of  boric  acid  lint,  which  must  be  frequently  wetted  and  changed.  If 
the  unne  can  be  efficiently  kept  from  the  wound,  a  dry  dressing  of  iodoform 
or  salicylic  wool  will  l)e  found  the  best. 

Stricture  of  the  Female  Urethra  is  rare.  When  it  occurs,  it  is  usually 
near  the  external  orifice,  and  is  most  commonly  the  result  of  gonorrhoea,  injury 
during  labour,  or  syphilis.  The  symptoms  are  the  ordinary  ones  of  irritability 
of  the  bladder,  frequent  desire  to  micturate,  and  some  difficulty  or  delay  in 
doing  so. 

The  Treatment  consists  in  the  dilatation  of  the  orifice  by  means  ol  '^^s©!^^ 
dilators. 
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UBINAKY    VAOINAI,    FI8TULJB. 

Fistulous  commnnications  between  the  uriujirj  passages  and  Uje  vsgim 
eommoDly  arise  from  slongliiug  prodoced  by  loiig-contitmed  praestire  U|ioii  Ik^ 
anterior  vaginal  wall  dnriutr  labour.  They  may  aljso  occur  from  malignni 
disease. 

Varieties. — Uriuary    vng^iiial    fistula)   are   mainly    of   two  kind?  ;    V^nu 
Vaginal  aud  Urefhro- 1  'wjinaL 

Yesico-vaginal  fistnlsB  are  the  more  oommon  ;  tlicy  unj   u^uauy  t^iiu^ 
high  up  in   tht'  vatrinu,  ruminunicatin^  with  tlje  base  of  the  bladder. 
niay  be  very  loinute  <>r  Jiiay  form  a  large  gapinn^  orifice, 

UrethrO'iragixLal  fistul©,  occurrmg  between  tiie  urethra  and  the  vaeina. 
usually  of  small  size,  and  liuear. 

Results. — The  existence  of  a  urinary  fistula  ia  always  a  s^mne  t«i 
^eatest  discomfort  to  the  patient.  The  dribbling  of  urine,  usually  c«>ntinua 
but  occasionnlly  intermittent,  when  the  oj:>ening  is  near  the  fiindua  of 
bladder*  gives  rise  to  irri tuition  and  excoriation  about  the  external  [jartA,  i 
causes  a  penetrating  ammoniacal  odonr  to  hang  aliout  the  patient,  Tli* 
precise  seat  and  extent  of  the  opKming  can  be  determined  in  the  cjise  nf  big» 
listula'  by  digital  examination,  combined  with  the  passage  of  a  s«Mind  into  the 
bladder.  In  the  case  of  small  j>erforation3  or  those  high  up,  careful  ej 
tion  should  be  made  with  Sims's  duck-bill  spc^cnlumand  retractors,  thci«l: 
being  placed  In  the  semiprone  or  genn-pectoral  positioo.  It  is  often  tisefal  t^ 
draw  down  and  fix  the  cervix  during  the  examination*  Tn  doubtfo)  casa  tie 
injection  of  milk  into  the  bladder  w\\\  determine  the  presence  or  abseooe  of  s 
fistula. 

Treatment* — A^en  tbe  fistula  is  recent,  very  small,  and  especasUy  tf 
nrethr<i>Taginal,  it  may  be  dosed  in  a  few  cases  by  touching  it  with  (lie 


Figfe.  Ota  I  Aud  0iKi.— Kulveft  tor  f^riug  Ui«  1SA^9»  ilt  V«»ko^Vi^iAi  Fl«tiAl*» 

galvano-cantery.  When  it  is  large,  however,  its  cure  can  t»e  acexMCtipliffbcd  i 
by  paring  the  edges  and  bringmg  them  together  with  sutnm*.  ^fine 
operation  the  bowels  should  lie  freely  opened  by  castor-oil  and  by  an  eiWM^ 
It  18  of  the  greatest  importauoe  that  the  field  of  operation  should  be  pfoffrijr 
exposed  and  well  illuminated,  and  for  this  purpose  fireliminary  dlblslioii  ^ 
the  vagina  is  often  required.  A  large  hut  ishort  Fen^naaon  apaotthtHl  ii  • 
useful  addition  to  the  duck-bill  specula  and  r»? tractors  usu»Uy  iMiifilo|«L  ~ 
patient  may  be  placed  in  the  dorsal,  lateral  prone,  or  genn-pecloraJ 
whichever  is  tbe  most  convenient.  The  edges  of  the  apertor**  are  now  la  1 
freely  pared.  This  is  best  done  by  seizing  them  with  a  ho^>k-foroejia  m  a  * 
hook,  and  dissecting  ofi'  the  vaginal  mucous  membrane  to  the  exioiit  of  i 
a  quarter  of  an  inch  all  round,  by  means  of  a  fine  small  scalpi!)  or  asfiliirt* 
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set  knife  (Figs.  031  and  932).  Care  shonld  be  taken  that  the  angles  are  well 
freed  from  cicatricial  tissue,  and  that  the  vesical  mucous  membrane  be  not 
wounded.  When  the  fistula  is  near  the  cervix  it  may  be  advantageous  to 
incise  the  anterior  lip  or  even  to  excise  a  wedge-shaped  portion,  so  as  to  give 
free  access  to  the  fistulous  opening.  After  the  edges  have  been  freely  pared 
they  are  to  be  brought  together  with  silver-wire  sutures,  passed  by  means  of  a 
hollow  needle  (Fig.  i)33),  or  by  fine  fiat  Hagedorn's  needles.  Silver  wire  or 
fine  and  strong  silk  is  the  best  material  for  the  sutures.  The  needle  should 
be  introduced  about  i^  to  ^  an  inch  from  the  freshened  edge,  and  brought  out 


/ 


V. 


Fig.  983.— HoUow  Batons  NeeUle. 


through  the  corresponding  point  on  the  opposite  side  without  transfixing  the 
vesical  mucous  membrane.  Between  the  deep  sutures  superficial  ones  should 
be  placed  so  as  accurately  to  approximate  the  surfaces  ;  it  is  best  to  tighten 
the  superficial  sutures  first  and  then  the  deep  ones.  Whenever  possible  the 
edges  of  the  fistula  should  be  brought  together  transversely  to  the  long  axis  of 
the  vagina.  Trendelenburg  and  others  have  sutured  vesico-vaginal  fistulro 
through  a  suprapubic  opening  into  the  bladder,  but  it  is  probable  that  this 
method  will  only  be  required  in  very  few  and  exceptional  cases. 

▲fter-treatment. — The  vagina  after  the  operation  is  washed  out  with  1  in 
2000  perchloride  lotion,  and  iodoform  dusted 
in  the  wound.   Iodoform  gauze  is  then  lightly 
packed  into  the  vagina,  to  be  removed  together 
with  the  stitches  about  the  eighth  day. 

Sims's  retention  catheter  (Fig.  1)34)  may  be 
introduced  into  the  bladder  for  the  first  48        .    Fig.  934.-8im.« cathcur. 
hours ;  after  this  a  catheter  must  be  passed 

every  four  hours  ;  catheterization  shonld  be  continued  until  two  to  three  days 
after  the  stitches  have  been  removed.  The  lx)wels  should  be  kept  closed  for 
the  first  three  days  ;  after  this  they  may  be  opened  with  castor-oil  and  kept 
open  every  day  with  medicine  if  necessary. 


TUMOXTBS    OF    TRB    URXTHRA. 

Polypi  of  the  male  urethra  are  rare,  if  we  exclude  the  small  polypoid  masses 
of  granulation  tissue  which  are  sometimes  detei^ted  with  the  endoscope  in 
Oflces  of  chronic  gleet  (p.  1159).    A  small  granular  fiorid  mass  is  8ometinie& 
met  with  just  within  the  orifice  of  the  canal.    It  should  be  snipped  o^'^ic'^^  ^ 
fine  pair  of  curved  scissors. 
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into  the  bladder.  The  nature  of  the  disease  was  detected  when  perinseal 
section  was  performed  ;  a  ragged  cavity  being  opened  the  dense  tissue  around 
which  presented  the  typical  naked  eye  and  microscopic  characters  of  squamous 
carcinoma.  The  patient  left  the  hospital  at  his  own  wish  three  months  later 
and  was  not  heard  of  again.  In  Miknlicz's  case  the  disease  was  removed 
together  with  the  whole  penis  and  its  crura,  but  recurrence  occurred  in  four 
months. 


is  of  very  rare  occurrence.  I  have  seen  only  one  instance  of  iL  ' 
case  of  a  man  aged  22,  in  whom  the  penis  and  scrotum  were  perfc 
but  not  lai^er  than  the  organs  of  an  infant  a  few  months  ^d. 
testes  could  be  felt,  but  there  was  some  thickened  structure  in 
which  felt  like  an  undeveloped  testis.  The  prepuce  was  long.  Th 
little  hair  on  the  pubes.  This  person  had  sexual  desires,  and,  in  fact 
engaged  to  be  married.  He  told  me  that  he  had  erections,  whe 
became  about  an  inch  or  an  inch  and  a  half  long,  and  that  the 
sional  emission  of  a  glairy  fluid.  He  was  fair,  fresh- coloured, 
fat,  and  had  smooth  rounded  limbs,  more  like  those  of  a  atoi 
of  a  young  man.  His  voice  was  weak  and  feminine  in  tone 
sedentary  indoor  life,  but  said  that  he  was  strong  and  capable 
physical  exertion. 

COMaXMXTAIi   MAI<FOBMATION& 

Congenital  Absence  of  the  Penis  has  been  recorded  ii 
instances  ;  it  may  be  associated  with  other  abnormalities.  Donk 
a  pathological  curiosity.  In  three  cases,  one  of  which  was  reco 
country  by  Ernest  Hart,  the  malformation  was  associated  with  ( 
of  a  third  lower  limb  attached  in  front  of  the  anus  ;  urine  etcs 
each  penis,  and  the  scrotum  also  was  double. 

Adhesion  of  Penis  to  Scrotum.— I  have  once  met  with  the 
dition  in  which  the  penis  is  tied  down  to  the  scrotum,  so  as  to  lie  in 
between  the  testes.    In  this  case  the  raphe  of  the  scrotum  appean 
tinned  in  a  narrow  rather  firm  band  upwards  to  the  under  surface 
so  that  this  organ  was  always  bent  downwards.     The  patient* 
passed  his  urine  downwards,  apparently  from  the  under  surface  of 
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ni>ertDr«  fomiB  ii  narrow  slit,  wider  behind  than  before,  at  the  anterior 

I  extremity  of  whit-h  h  a  small  erainence  rt^presentiug  the  rudimentary  penis 
or  chtoria.  In  the  fomale  tlie  uro-Kt'oitu!  aperture  rtimaiiis  unclosed  and  the 
external  foldj*  of  integnmeot  forming  its  luteral  boundaries  enlanTe,  form^ing 
the  labia  majora  which  cover  the  vascular  bulbs  corresponding  to  the  corpus 
gpongiosum  of  the  male.  These  remain  separate  and  distinct,  but  a  small 
iflolated  portion  becomes  united  in  the  middle  line,  forming  the  glans  of  the 
cUtoris.  In  the  male  the  two  sides  of  the  nro-genitai  aperture  unite,  forming 
the  scrotum^  and  the  bulbous  and  spongy  portions  of  the  urethra.  At  the 
same  time  the  small  eminence,  which  in  the  female  bi^comes  the  clitoris^  develops 
into  the  penis.  The  vascular  bulbs,  which  in  the  female  remain  separate,  unite 
H  in  the  male,  forming  the  bulb  of  the  corpus  spongiosum.  In  the  female  no 
H    corpus  spongiosum  emts  in  the  clitoris,  the  ^lans  being  an  isolated  nodule 

■  Af  erectile  tissue.     In  the  male  the  erectile  tissue  is  continuous  around  the 
H    arethra  fn«m  the  bulb  forwards. 
B        Hypospadias  consists  in  an  arrest  of  the  union  along  the  middle  line^  and 

in  proportion  to  the  de;<ree  of  the  malformation  the  male  organs  come  more 

I  closely  to  resemble  the  female  in  apj>eararioe.  Hypo»| madias  appears  in  three 
degrees.  In  the  simplest  form  the  glans  is  cleft  along  its  under  surface,  the 
prepuce  also  showing  u  cori*e^ponding  gap.  In  the  sea:ind  degree  the  corpora 
cavernosa  and  glans  are  well  developed,  but  the  urethra  is  cleft  to  the  root  of 
the  penis,  and  thus  resembles  a  large  clitoris.  The  under  surface  shows  a  fur- 
row in  the  line  of  the  urethra,  usually  covered  by  a  moist  mncons  membrane. 
Between  the  glans  [ten is  and  the  point  at  which  the  urethra  terminates  a  firm 
^^se  band  of  fibrous  tissue  is  often  present,  somewhat  resembling  in  hardnew 
ittid  tension  the  cicatrix  of  a  huHK  In  these  casc^a  when  erection  takes  plooe 
the  organ  fL&sumes  a  crenoentic  shape,  with  the  convexity  upwards,  the  teiiM 
hard  cord  that  has  jost  been  mentioned  stretching  across  its  arc  like  the  string 
of  a  bow,  thus  rendering  connexion  impossible,  and  the  sufl'erer  praetically 
impotent.  The  thini  and  most  extreme  f(»rm  of  hypospadias  is  when  the 
scrotum  also  is  rlctl  and  the  uncthni  opens  in  the  perinaenm.  This  is  usually 
accompanied  by  imperfect  development  of  the  penis,  and  by  retained  testicles. 
^    it  is  this  mal formation  that  haa  erroneously  been  considered  to  be  an  example 

■  of  hermaplmHlitism.    The  cleft  empty  ficrotum  resembles  the  labia  of  the 
^^^male,  and  the  diminutive  penis  may  readily  be  taken  for  a  large  clitoris, 
^^B  Hypospadias  afiect^  only  the  parts  in  front  of  the  mcmbmnous  portion  of 

ibe  arethra,  and  conaequently  never  leads  to  incontinence  of  urine. 
^        Tptsimmt. — The  first  degree  of  hypospadias  requires  no  treatment,  the 

■  cleft  glans  lieing  not  even  an  inconvenience.  Intermediate  degree^  between 
^w|hLift|[|^tn&  jocond  require  treatment  only  if  the  uretlira  is  so  short  that  the 
^Ipfpl^iiMJil  enter  the  vagina  during  connexion,  or  if  there  is  a  tight  band 

betseatb. 

Pin  the  nceond  degree  of  hypospadias,  the  first  step  is  to  dissect  away  the 
firm  fibrous  band  which  prevents  complete  erection.  Home  montlis  after  this 
has  been  soooesufnlly  accomplished,  and  when  the  scars  have  bec<»me  supple, 
tile  attdiDpt  may  be  made  to  close  the  nrethni.  In  order  t^i  do  this  success- 
fnllj,  it  is  neoeasary  to  provide  an  epithelium-covered  lining  for  the  new 
urethra*  Many  methods  have  been  suj^gested  for  doing  this,  but  by  far  the 
liest  is  that  of  Anger,  which  is  an  adaptation  to  hyp<jflpadias  of  T'^vcw*^^ 
4)pemtJon  for  epispadias.  It  is  thus  performed  :  An  incision  is  maA^  YBsnfiiss^ 
VOL.  n.  ^  ^ 
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to  the  groove  representing  the  urethm,  and  half  an  inch  from  iti?  ri^ht  niargmt 
a  transverse  incision  from  each  end  of  this  is  made  up  to  the  ed{r<?  of  the 
aretliral  grocive.  The  flap  thus  marked,  which  we  will  call  the  right  flfip.  B 
then  dissected  np,  leavin.c:  it  attached  along  the  margin  of  the  urethral  groonv 
A  similar  flap  m  then  raised  on  the  left  side,  but  on  this  side  the  inoiKion  it 
carried  along  the  left  margin  of  the  nrethral  groove,  and  the  flap  tnme<3  out* 
wards,  its  attached  edge  being  in  the  position  corrceponding  to  the  free  edft 
of  the  right  flap.  The  right  flap  is  now  turned  over  so  that  its  akin  forlbee 
forms  tlie  lining  of  the  new  uretlira.  A  number  of  fine  stitches  are  ihm 
fnsertod  in  the  foflowing  way  :  The  needle  h  first  fuiss^^d  throogh  tht?  hti^|^i 
the  left  flap  from  the  skin  surface,  next  through  the  free  e<3ge  of  the  HHH 
flap  from  the  raw^  anrface  towards  the  skin  :  then  it  is  made  to  catch  the  I^ 
edge  of  the  ui^thral  groove,  and  finally  it  is  passed  again  through  the  base  of  Iht 
left  flap.  In  this  way  the  edge  of  the  right  flap  is  held  in  position,  ami  Uif 
stitches  can  Ix-  removed  from  the  surface.  When  these  have  all  been  plied, 
they  may  be  tightened.  A  similar  number  of  stitches  are  then  passed  throa^b 
the  free  edge  of  the  left  flap,  by  which  it  is  attached  to  the  skin  of  the  peni* 
at  the  outer  edge  of  the  raw  surface  from  which  the  right  Hap  was 
The  raw  surfaces  of  the  two  flaps  arc  thus  brought  closely  into  contact,  audi 
epithelial  lining  formed  for  the  new  urethra.  Daring  tli-  '  '  - 
must  he  tied  in»  and  the  bladder  drained.  A  small  tl  o^ 
usually  be  left  at  the  lower  m^l,  which  must  be  closed  by  a  snbsLH|iient  pi. 
operation,  Seveml  successful  cases  of  this  openition  have  been  recf>rricd» 
it  aeems  to  be  by  far  the  most  efficient  of  the  many  metho«l».  Thr  tbW 
degree  of  hypospadias  admits  of  no  treatment.  The  operation  ehoiild  nol  la 
performed  on  young  children,  as  the  parts  are  too  smalL  

Epispadias. — The  upper  surface  of  the  penis  is  less  f rv  ■ 
The    malfurmation    commonly  occurs   in   conjunction   with  ^  ,,-    .  rskni 
the  bladder,  but   a  few  cases  are  recorded   in   which  the   ptmia  only  iiai 
clefl.       This  condition  may  be  remedied  by  ThierscVa  opecEtioii    alMMit 
described. 

Phimosis,— Tho  prepuce  is  not  un frequently  the  seat  of  malf 
disease.     The  condition  of  it  in  which  it  is  so  much  elongated  t\\L\ 
beyond  the  glans,  while  at  the  same  time  it  i.4  so  much  oontraett^  thai  K 
prevents  the  proper  exposure  of  this  portion  of  the  organ,  is  termed  pkmmA. 
This  may  be  either  congenital  or  acquired. 

In  Congenital  PhimoBla  the  penis  is  often  somewhat  titropliied, 
development  (A  the  glans  is  prevented  by  the  pressure  of  the  narrow  (i 
The  constricting  band  which  prevents  the  retraction  of  the  foreakin  ii  w^wvp 
aituated  at  the  junction  of  the  skin  and  the  muef>us  memln^oc,     Wttkoat 
market!  contniittion  of  the  pi^putial  orifice  it  may  l>e  impossible  Ui  relra^  life 
prepuce  on  account  of  its  adhesion  to  the  irlans,     In  the  majority  of  oMva 
long  foreskin  is  simply  a  source  of  local  inconvenience  ;  but  it  may  iMnootl 
source  of  disease.     Thus,  in  children^  retention  of  the  sebaceous  Becrni**— 
"smegma  pre pntii  " — becomes  a  source  of  local  irritation  and  i 
from  decomposition.     The  irritation   thus  kept  up  iFig.   IKSfi)  ftitMli 
early  development  of  the  habit  of  mn8tnrl)ati<m.     In  some  caaM  tht 
orifice  is  so  tight  as  to  interfere  with  the  discharge  of  the  nrtoe,  vhidl 
from  the  urethra  into  a  kind  of  pooch  between  the  glans  and  prepnor, 
this  structure,  and  is  then  squeezed  in  a  fine  jet  or  in  a  acatteitd 
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tream  throagh  the  narrowed  preputial  orifice  ;  and  irritability  of  the  bladder, 
•ften  presenting  symptoms  simulating  calculus,  may  thus  be  set  up.  In  very 
aie  instances  a  fatal  result  has  ultimately  followed  as  the  resnlt  of  changes  in 
he  kidneys  caused  by  the  persistent  obstruction.  Calcnlous  concretions  may  form 
letween  the  glans  and  the  prepuce  in  such  cases  as  these.  Whishaw,  of  Fyza- 
Mid«  removed  no  fewer  than  426  calculi,  varying  in  size  from  a  pin's  head  to  a 
mall  bean,  from  this  situation  in  a  native  of  India,  60  years  of  age,  who  came 
inder  treatment  for  what  appeared  to  be  a  large  tumour  of  the  end  of  the 
lenia,  the  true  nature  of  which  was  not  detected  until  in  removing  it  the  knife 
fisted  against  the  contained  calculi.  Various  affections  of  the  genito-urinary 
uriiEEnB  in  children,  such  as  incontinence,  intermittent  flow  of 
urine,  haematuria,  priapism,  &c.,  have  been  shown  by  Bryant  to 
)e  caused  by  congenital  phimosis.  The  straining  in  micturition 
nay  give  rise  also  to  hernia  and  prolapse  of  the  rectum. 
Sjdrooele  of  young  children  will  also  be  found  to  be  very 
bM]iiently  associated  with  phimosis.  Sayre  has  pointed  out 
blie  important  fact  that  reflex  paralysis  and  various  forms  of 
ipMtic  contractions,  chiefly  of  the  lower  limbs,  are  due  to  the 
Mine  cause,  being  readily  curable  by  circumcision.  In  addition 
U>  these  I  have  seen  general  spasmodic  affections  in  children 
ifMmbling  chorea,  resulting  from  congenital  phimosis.  At 
nore  advanced  periods  of  life  I  have  known  it  to  be  a  cause  of  fik.  935.— irritated 
ifterility,  the  semen  being  retained  under  the  tight  prepuce  imX"^^*^  ^^^ 
until  erection  had  completely  subsided.  Congenital  phimosis 
tqiedally  becomes  a  source  of  inconvenience  in  after-life  if  any  gonorrhoea!  or 
venereal  disease  be  contracted,  as  it  renders  exposure  of  the  diseased  part 
dilBcalt  or  impossible,  and  interferes  with  the  necessary  treatment.  In  the 
^ptnioQ  of  some  Surgeons,  cancer  of  the  penis,  if  not  directly  occasioned,  is 
It  all  events  predisposed  to,  by  congenital  phimosis. 

JLoquired  Phimosis  usually  results  from  repeated  attacks  of  inflammation, 
or  of  specific  disease  in  the  part,  giving  rise  to  solid  oedema,  or  to  false  hyper- 
trophy of  the  prepuce. 

In  elderly  men,  phimosis  will  sometimes  slowly  come  on  as  a  consequence  of 
fte  irritation  set  up  by  cracks,  fissures,  or  superficial  ulcerations  round  the 
pl^e{mtial  orifice,  which  becomes  narrowed,  so  as  to  prevent  the  glans  from 
haing  uncovered.  It  may  occur  in  gouty  or  diabetic  subjects  as  the  result  of 
>i|ieated  attacks  of  balano-posthitis  (p.  1228).  The  preputial  mucous  mem- 
wane  becomes  thickened,  and  can  be  felt  like  a  broad  band  under  the  loose 
^i^i.  possibly  slightly  oedematous  integument  of  the  prepuce.  This  condition 
^  a  source  of  much  irritation  and  annoyance,  and  requires  relief  by  dilatation 
*b]r  circumcision. 

fcaatment. — Every  child  who  has  a  congenital  phimosis  ought  to  be  circum- 
lisBd;  and  even  those  who,  without  having  phimosis,  have  an  abnormally  long 
l^ld  lax  prepuce,  would  be  improved  greatly  in  cleanliness,  health,  and  morals 
Ql  the  same  operation.  It  would  be  well  indeed  if  the  custom  of  Eastern 
whether  it  be  regarded  as  a  religious  rite  or  only  as  a  time-honoured 
ace,  were  introduced  amongst  us.  Phimosis,  when  not  congenital, 
;  be  treated  in  accordance  with  its  cause  :  thus,  if  it  have  resulted  from 
ation,  that  must  be  subdued  ;  if  from  venereal  disease,  that  must  be 
l^iiBedied,  when  perhaps  the  contraction  and  elongation  will  gradually  subside. 

4  I  2 
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If,  however,  the  phimosis,  thoiii,4i  aeqairetl,  be  permanent^  it  slioald  be  w^ 
jetrted  to  operation. 

A  long  foresinn,  if  a  source  of  annoyance  to  an  adult,  may  eaaily  be 
by  keeping  it  constantly  drawn  back.  At  first  the  tendency  for  the  prepack 
to  slip  forwards  must  be  overcome  by  wrappint(  a  piece  of  dry  Unt  ronud  it» 
and  Heouriiii^  it  by  an  elastic  baud,  which  must  be  just  tight  eoongh  to 
it  in  position.  After  a  few  W'ecks  the  foreskin  wnll  retain  the  retracted 
tioii,  and  after  a  year  or  so  will  be  found  to  have  undergone  considi 
diminution  in  sij^. 

Operations  for  Phimosis  may  be  conducted  on  three  plans  r  the  el 
and  cootracted  prepuce  nmy  be  dilated,  or  slit  up,  or  cimumcifiion  m: 
performed, 

1 ,  Dilatation  of  the  Frepnce  by  the  expansion  of  a  pair  of  forceps  iBtfo^ 
duced  through  the  orifice  cannot  be  recommended  as  good  treatment  for  con- 
genital phimosis.  It  oft4:'U  aiuses  so  much  swelling  that  circumcision  beooottf 
necessary,  and  as  the  administration  of  an  aojcsthetic  is  required  it  is  mtld^ 
better  to  proceed  at  once  to  that  opjemtion.  In  the  acquired  phimosis  of  old 
I  have  found  that  dilatation  may  speedily  beetfected  by  tlie  introduction 
two-bladed  dilator,  and  in  certain  cases  in  which  any  cutting  oper^ion  it 
contra-indicated  this  may  l)e  the  only  available  treatment. 

2.  Slitting  up  of  the  Prepuce  upon  itg  upjn^r  surface  is  &&  objeotii 
procedure,  leavin^^  the  preiHiee  nf  abnormal  length*  and  more  or  less 
and  knobbed.     In  all  cases  I  prefer  circumcieion,  ai*  giving  the  m<Mt 
factory  result. 

»"J,  Circmncision  is  by  far  the  most  satisfactory  treatment  for  phi 
whether  cooG^enital  or  ac<|uired.     According  to  the  Hebrew  rite  i\m 
i%  performed  on  the  eighth  day  after  birth,  as  follows  : — The  ing 

on  the  lap  of  an  assistant,  the  operator  draws  the  foreskin  ^^i 
and  then  grasps  it  just  in  frout  of  the  glans  by  drawing  it  through  a  slit  in  i 
silver  gnard.  This  is  not  held  perpendicularly,  but  is  inclined  from  abon 
slightly  forwards  and  downwards,  so  as  to  avoid  cutting  the  fm^num,  aod  N 
slice  off  the  prepuce  in  an  oblique  manner.  This  is  done  by  one  stroiot 
broad  round-ended  knife*  The  mucous  membrane  is  then  torn  i>pen 
the  finger  and  thumb  along  the  dorsum  of  the  penis«  and  is  turned  back  io  m 
to  be  brought  into  cuntact  with  the  cut  e<lge  of  the  skin*  A  strip  of  dry  tiai 
is  then  twisted  round  the  organ  in  the  sulcus  behind  the  glana*  so  is  to  ICBlf 
back  the  mncons  membrane,  and  also  io  restrain  hemorrhage  by  its 
Union  is  perfect  in  a  few  days.  The  operation  is  very  rwvly  attended 
any  ill  cousctjuenees.  I  have,  however,  seen  it  in  one  case  followed  by  fiild 
erysii^elas,  and  have  heard  of  another  instance  in  which  death  uccurrvd  fi 
haemorrhage. 

The    Operation   is  most  conveniently  performed  as  f  *"         — ^A 
aniesthetic  should  as  a  rule  be  ailmiuistered,  although  iu  ual 

stances  cocaine  may  l^e  used.  Except  in  the  case  nf  young  chddnm 
rhage  during  the  operation  may  be  restrained  by  a  tape  or  a  piece  of 
rubber  tubing,  tied  tightly  round  the  root  of  the  penis.  The  HimipHio  ih« 
draws  the  prepuce  forwards  until  the  poition  of  it  which  eorrespciuli  to  U* 
back  of  the  glans  is  brought  junt  in  front  of  that  structnre.  In  yoaoie  dlfldij^ 
especially  aire  must  In?  taken  not  to  remove  too  uinch  skin,  Tht 
prepuce  is  then  seized  just  in  front  of  the  glaiis  with  a  {>iiir  of  narrow* 
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poljpng  forceps  or  sinas  forceps,  which  is  held  firmly  by  an  assistant.  The 
forceps  are  not  held  vertically,  but  are  inclined  slightly  forwards  below.  With 
one  sweep  of  a  bistoury  the  Surgeon  outs  off  all  that  portion  of  the  integument 
which  projects  beyond  the  forceps,  which  are  then  removed  (Fig.  936).  It 
will  now  be  found  that  he  has  removed  only  a  circle  of  skin,  but  that  the 
mucous  membrane  lining  it  still  tightly  embraces  the  glans  ;  this  he  slits  up 
along  its  dorsal  surface  as  far  as  the  corona,  by  introducing  the  point  of  a  pair 
of  scissors  at  the  preputial  orifice.  In  doing  this  care  must  be  taken  not  to 
introduce  the  lower  blade  of  the  scissors  into  the  urethra.  The  mucous  mem- 
brane is  then  turned  back  completely  from  the  glans,  any  adhesions  being 
separated  and  all  smegma  removed.  The  excess  of  mucous  membrane  is  cut 
away  with  scissors,  so  that  only  a  narrow  strip  remains  around  the  base  of  the 
glans.  If  a  tourniquet  has  been  used  this  is  now  removed,  and  any  vessels 
which  spurt,  usually  one  on  each  side  of  the  penis  and  one  or  two  in  the 
frsenum,  are  twisted  or  ligatured  with  the  finest  catgut.    The  edges  of  the 


Fig.  (»3tf.— arcnmcition  In  the  Adult. 

skin  and  mucous  membrane  are  then  adjusted  with  a  sufficient  number  of 
fine  sutures,  the  first  of  which  should  be  passed  opposite  the  fra^num  and  the 
raphe  of  the  penis.  In  young  children  many  Surgeons  dispense  with  sutures 
altogether,  but  a  more  satisfactory  result  is  obtained  by  inserting  at  least  four 
or  six.  If  fine  catgut  is  used  it  will  be  absorbed,  and  thus  save  the  pain  of 
taking  them  out,  or  if  horsehair  sutures  are  inserted  very  close  to  the  edges  of 
the  skin  and  mucous  membrane,  and  tightly  tied,  they  usually  work  out  in  the 
ooorae  of  a  week.  In  young  children  the  simpler  the  dressing  the  better.  A 
convenient  method  consists  in  wrapping  a  narrow  strip  of  butter-cloth  spread 
with  boric  ointment  around  the  line  of  the  wound,  and  keeping  it  in  place  by 
a  narrow  strip  of  gauze  fixed  at  its  end  with  collodion  to  the  abdominal  wall 
at  the  root  of  the  penis.  In  the  adult  an  antiseptic  gauze  or  wool  dressing 
may  be  applied  with  a  narrow  bandage.  This  may  be  left  nnchanged 
for  four  or  five  days.  Primary  union  usually  occurs,  except  perhaps  in 
the  position  of  the  frscnum,  where  perfect  apposition  is  not  so  x»bA^ 
obtained.  The  dressing  is  best  removed  by  thoroughly  soaking  it  va.  hivk^s^ 
boric  lotion. 
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There  is  tiBually  a  ^<mx1  (kal  of  swelling  of  the  tnueoas  tnenibmiie  nboot  tJbe 
fi'seiiiiin,  and  sorae  solid  tedeiiia  UBtiallyivmniiis  forsuinf?  weeks  aflcr  thi?  ftpei*- 
tioTi.  This  j^Tadually  subfiideg,  and  a  linear  cicatrix  remaina,  which  csaciscs  liH! 
patient  no  inconvenleuce. 

Paraphimosis. — In  paraphhnosb  the  prepnee  baa  Ix^en  forcihly  drawn  bid 
behiml  the  ^huL<,  wfiic*h  becomes  straugled  by  the  pn.«sure  exert^isc^d  by  tlic 
prcpntial  orifice,  so  that  the  parts  cannot  be  replaced  iii  pniper  rc4fitiaii  looae 
another.  This  accidem  [irijieipally  occiiri  lu  boy»,  or  in  individaals  who  bavi 
naturally  atitrlit  prepnw,  and  who,  on  uncovering  tbetrlaim,  find  it  ditficTdtfi* 
get  this  part  of  the  orjjan  back.     Thig  tlifficalty  is  si>eedily  au^l  in- 

creased by  the  swelling  frora  congestion  that  is  set  up  in  the  consti.  ,^^  ^  am. 
It  may  also  I'esolt  from  inflammatory  swelling  of  the  prepuce  dii«*  to  Wlano- 
jxiflthitift.  and  otlier  canst  s  in  cases  in  which  no  phimoflia  prevjonsly  exiflt^xl* 

The  Treatment  is  8iin[i[e-  The  Hnrgeon  shiudd  first  try  to  reduce  lii* 
swollen  orj;,^an.  He  may  often  sneceed  in  doing  this  by  si-»ixirig  the  l»#>dyof 
the  penis  iM'twccn  tlie  inilex  and  middle  tingersof  <:»«  li  fiiUMK  nnd  <  n<h-n. 


Pltf.  0S7.— ll<MlUfU«rj  t>f  riLF*|4iiiti<M{K. 


to  draw  the  prepuce  forwanls,  at  the  same  time  that  li^  eomproatt  lliegUai 
between  the  two  thumbs  and  pushes  it  back  (Fig,  !)H7).  Shonid  r»*c)uctlrNi ttrt 
l>e  effected  in  this  way,  the  constricted  and  strunguiating  preptitift)  urtfic^mi 
hb  divided.     In  doing  tliis,  the  Surgeon  will  ob«?rv«  that  the  glmifl  ift 


from  the  body  of  tiie  pent^  by  a  deep  and  narrow  sutens,  whicli  \%  »^M|^ 
evident  on  tlie  upper  part  of  the  organ.   This  aulcua,  which  is  oreHapped  M^^f 
side  by  the  skin  of  the  penis,  and  on  tlie  other  by  tije  swollen  nitif?f»yi  Imyer'irAr 
prepuce,  correeponds  to  the  inner  margin  of  the  pa*p«tinl  orifioi' ;  snd  it  •t* 
the  division  of  this,  in  which  the  stricture  is  situated,  that  immtdiile  reW 
will  be  given.     This  t*pemtion  may  readily  lie  done  l>y  drnwiog  dm  jjlint 
and  swollen  prt^puee  forwank,  then  passing  the  point  of  a  namjir' 
scalpel  intn  the  sulcus  on  the  rlorsnm  of  the  p«'ni!>,n5i 
incision  about  one  third  of  an  inch  in  length  throu;:  .  _  loiifnlB  nl* 

bottom  of  the  groove  (Fig.  J)38).     In  consequence  of  the  great  ilrel 
the  p\\vi%,  the  incision  will  immediately  gajie  widely  ;  so  that,  ttuit««d  of 
longitudinal,  it  will  appear  to  be  transverse ;  and  then  reduction  ol  the 
may  readily  he  effected. 
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Balaao-postliitis. — JJalanitis,  or  inflammation  of  the  glans,  and  Postfiiiis^ 
or  inflammation  of  the  prepuce,  rarely  occur  independently  of  each  other. 
Simple  balano-posthitis  is  very  frequently  set  up  by  accumulation  of  smegma 
and  dirt  beneath  a  long,  tight  prepuce,  but  the  most  acute  form  occurs  as  a 
complication  of  gonorrhoea  or  soft  sores.  The  prepuce  is  much  swollen,  infil- 
trated, and  reddened,  and,  while  the  inflammation  lasts,  continues  in  a  state  of 
phimosis  ;  there  is  a  muco-purulent  discharge,  and,  especially  when  the  glans 
is  affected,  a  good  deal  of  irritation  and  smarting.  The  glands  in  the  groins 
are  often  tender  and  swollen,  and  occasionally  suppurate. 

A  chronic  form  of  balano-posthitis  is  apt  to  occur  in  gouty  subjects,  and 
has  already  been  mentioned  as  a  cause  of  acquired  phimosis.  Jacobson 
mentions  two  cases  in  which  there  was  also  Dupuytren's  contraction  of  the 
palmar  fascia,  the  gouty  nature  of  which  is  geneniUy  accepted.  The  in- 
flammation of  the  prepuce  which  occurs  in  diabetics  is  probably  due  to  the 
irritation  of  the  urine. 

Trmtment, — The  disease  requires  to  be  treated  on  general  principles.  In 
the  slighter  forms  the  application  of  lead  lotion,  with  the  internal  adminis- 
tration of  salines,  will  usually  suffice.  In  the  severe  forms,  in  which  there  is  a 
purulent  discharge  from  the  orifice  of  the  prepuce,  and  in  which,  in  spite  of 
constant  fomenting,  the  prepuce  cannot  be  retracted,  it  should  be  slit  np  along 
its  dorsal  surface  in  order  that  the  exact  state  of  affairs  may  be  seen. 
In  many  cases  it  will  be  advisable  to  complete  the  circumcision ;  and  this 
operation  is  also  advisable  if  the  patient  is  subject  to  repeated  attacks  of  the 
simple  form.  In  the  gouty  form  circumcision  may  also  be  required,  but  in 
that  due  to  diabetes  operation  must  be  avoided,  unless  the  inflammation  is 
intense  and  sloughing  seems  likely  to  occur. 

Kerpas  of  the  Olaiui  and  Prepuce  is  characterised  by  the  formation 
of  small  vesicles  and  minute  ulcers  upon  the  mucous  membrane  of  this  region, 
attended  with  much  smarting  and  itching,  and  occurring  ch.'iefly  in  gouty 
persons  with  an  irritable  mucous  membrane.  . 

7Vm/w/?w/.— This  slight  affection  is  often  very  rebellious  to  treatment.  In 
many  instances  local  means  alone  will  not  suffice ;  for,  though  relief  may  be 
obtained  by  powdering  the  part  with  the  oxide  of  zinc,  or  by  using  slightly 
astringent  and  cooling  lotions,  yet  no  permanent  benefit  will  be  derived  unless 
constitutional  treatment  be  adopted.  Salines  should  l>e  administered,  and,  if 
the  patient  is  gouty,  may  be  combined  with  colchicuni  and  alkalies.  For  the 
cure  of  recurrent  attacks  Hutchinson  speaks  highly  of  arsenic. 

Persistent  Priapism,  lasting  for  many  days,  is  occasionally  met  with,  as 
the  result  in  most  wises  of  venereal  excess,  and  more  especially  of  violent 
coitus  during  intoxication.  The  erection  of  the  \\t\m  is  not  accompanied  by 
any  sexual  desire,  but  is  attended  with  great  pain,  a  sense  of  weight  about  the 
perinasum,  much  anxiety,  and  constitutional  disturbance.  The  organ  is  hard 
and  unyielding.  The  pathology  of  this  condition  is  obscure.  By  some  it  has 
been  considered  to  be  the  result  of  extravasation  of  blood  into  the  corpora 
cavernosa  ;  by  others,  to  deixjnd  on  sympathetic  or  reflex  nervous  irritation. 
The  effect  of  treatment  would  lead  to  the  inference  that  the  latter  view  is 
correct.  Incisions  into  the  corpora  cavernosa  to  let  out  the  blood  supposed  to 
be  extravasated  have  been  productive  of  no  good,  whilst  the  erection  has 
rapidly  subsided  under  full  doses  of  bromide  of  potassium. 

Oangrene  of  the  Penis.— Sloughing  of  the  integuments  of  the  ^^cj^n.^*^^ 
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H  greater  or  lesser  extent,  not  unfrequeutly  occorg  in  peraous  of  broken  ooivii* 
tution  as  the  result  of  intiammatory  phimosis, simple  or  gonorrhoBal(Fig.93^)r 
or  of  syphilitic  phagedaena,  and  indeed  the  ^iatis  and  body  of  the  organ  maj 
often  be  extensively  destroyed  by  the  latter  cause.  Those  Tarions  forms  of  the 
disease  have  ah'eady  been  descriljed. 

True  idiapathk  qanr/rene  of  the  penis  is,  however,  a  very  rare  disease  ;  ud 
Detoarqiiay,  who  specially  directed  attention  to  it,  found  but  few  iiistancetof 
it  in  tlie  records  of  surgery.  It  has  chiefly  been  met  with  in  people  of 
advanced  age  or  of  broken  constitution,  who,  whilst  saffering  from  some  Icicil 
affection  of  the  organ,  have  been  attacked  by  acute  febrile  djseaB0f  toch  ii 
typhoid  or  small -poK,  or  have  become  the  subjects  of  pyaemia.  In 
it  is  probably  embolic.  The  disease,  when  affecting  the  body  of  the 
often  fatal— possibly  by  hiemorrhage  on  the  separation  of  the  slough 
the  glans  only  is  attacked^  the  prospect  is  better.  But  in  either  case  mntJla* 
tion  of  the  or^im  to  a  serious  extent  will  result. 


Fig.  Itau.— SlougliltiB  »t 
the  Pn?imf*4fj  and  I'rwtru- 
■ion  (»t  till?  01B.UH, 


The  Treatment  of  gangrene  of  the  penis  present*  nothing  special^  with  Uv 
exception  of  restraining  haemorrhage  by  means  uf  the  actnul  cautery,  and  pit* 
ventiDg  or  repairing  loss  of  substance  in  the  urethral  wall^  if  it  be  iaiimM  bj 
the  disease  and  involved  in  the  destruction  resulting. 

Hypertrophy  of  the  Prepuce  occasionally  occnrs  as  the  r^ult  of  cbniBk 
irritation  or  disease  x  it  is  usually  of  hmited  extent,  and  reqairea  no  $pmi 
treatment  ;  i)Ut  in  some  instances  tt  may  become  so  extensive  as  to  rajwt 
operative  interference.  The  hyj^ertrophy  is  due  to  soHd  oedema  of  tht  pnptm 
and  body  of  the  penis,  the  organ  being  greatly  enlai-ged  and  clab-riMped,  h 
these  cases  circumcision,  with  the  excision  of  a  y*shaped  piece  from  Ihe  4m^ 
SQm  of  the  prepuce,  will  be  found  to  give  a  satisfactory  mall*  Vidal  hii 
figured  a  case  in  which  the  penis  had  attained  such  an  enormotis  siae  Utfl  H 
reached  to  below  the  knees,  and  was  as  large  as  a  thigh*  This  muoiUcii 
growth  was  successfully  excised. 

Wurts  on  the  penis  have  already  been  described.  They  may  atlaitt  a  f«y 
large  size,  as  in  Fig.  1)40,  and  are  best  treated  by  beiog  anippeil  off  vik 
cnrved  seissots. 

Homy  Ezcresceucea  have  been  obserred  to  spring  from  Ibe  gjbum  pcwa. 
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The  roast  remarkable  case  of  this  kind  on  record  is  one  by  Jewett  of  Con- 
nect icut.  It  was  that  of  a  young  mant  in  whom,  after  operation  for  can* 
genital  phimosis  and  the  removal  of  warte,  a  horn  grew  from  the  left  side  of 
the  glan»  penis,  and  attained  a  Kize  of  three  and  a  half  inches  in  length  by 
thi^ee- fourths  of  an  inch  in  diameter  at  the  base.  It  could  be  handled  and 
cut  without  p;iin,  and  the  patient  •*  was  accustomed  to  amuse  the  inmates  of 
the  ward  by  lighting  the  end  of  the  horn  and  allowing  it  to  bnrn.'*  It  was 
excised,  and  did  not  return. 

Sebaceous  CystB  are  occasionally  met  with,  usually  on  the  nnder  sniface 
of  the  ptnis  or  prepuce.  Dermoid  Cysts  are  very  rare ;  they  have  been 
found  in  the  raphe  on  the  under  surface  of  the  pc^iiti  along  which  the  two 
halves  unite  to  close  the  urethra. 

Filiroiis  Tmnomr  of  tlie  Penis. — The  penis  may  be  the  seat  of  fibroid  and 
other  tumours.     The  accompanying  drawing  (Fig,  041)  is  an  illufetmtion  of 
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one  springing  from  the  fibrous  tissue  of  the  corpora  cavernosa  which  I  removetl 
le  years  ago  from  the  under  fiurface  of  the  organ. 

'Sarcoma  of  the  Penis  is  veiy  rare.  It  a[>pears  to  eommeuce  in  the 
caveniHiis  tissue.     The  only  available  treatment  is  ampuUiiion* 

Carcinoma  of  the  Penis,— The  form  of  cancer  niet  with  in  the  penis  is 
tSquamaui  Carcinmna.  It  nsuaJIy  springs  from  the  sutcns  behind  the  glans, 
M|^Ml^ce  invades  the  neighbt^iring  portion  lif  the  urgan.  It  always  com* 
IHHJkln  the  anterior  cxtrennty  of  the  |)eni.s^  ulftHaing  tlu*;  bmly  of  the  orgiu) 
onlyby  extension  from  the  original  stiirting-jHiint.  It  appears  in  two  forme* 
either  as  a  flat  tubercle  or  as  a  distinctly  pupillary  growth.  When  it  com- 
meooet  us  a  tubercle  it  appears  as  a  hard  pale  reddish-white  mass  situated  on 
the  gtnns  or  between  the  prepuce  and  the  glans.  This  increases  in  shse,  and 
extends  d*.M:ply  inU^  the  organ.  At  last  a  crack  fonns  and  allows  a  serous 
diiohaige  to  exndey  which  «Muatly  l>ec«»mes  very  fetid.  I'leenitinn  then  rapidly 
Ulum  plaoe^  Sometimes  the  disease  appears  to  l>e  very  distinctly  localized  ; 
but  after  it^  removal  it  wili  osnally  be  found  to  inlittmte  the  organ  for  a  con- 
atderuble  distance. 

The  papillary  form  at  first  presents  the  appeamnco  of  ordinary  wart^m^  ^^^*^V 
942).     It  grows  rapidly,  and  a  deep^eated  mdniated  base  can  be  fei^  Vi«?b*cs«&^ 
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The  flaps  are  united  with  gtitiires,  and  tlie  urethra  is  slit  uj>  liud  adjiifit«d 
with  sutures  to  the  e<lges  of  the  opening  in  the  iip}KT  flap* 

If  the  amputation  be  performed  too  hi^h  up  infiltration  of  orinc  m»y  takf 
place  into  the  scrotum,  and  to  prevent  this,  it  may  be  safer  to  introdnce  in 
elastic  catheter  after  the  operation^  and  leave  it  in  for  a  few  daye. 

If  the  ghinds  in  the  groin  are  diBtinctlj,  but  not  too  greatly,  enlarged^  Hi 
attempt  should  be  made  to  i^move  them  at  the  same  time  as  the  aoipcii 
of  the  penis  is  performed. 

In  a  case  extending  too  far  back  to  allow  the  performance  of  the  ordinarj 
operation,  Pearce  Gonld  suceeesfully  removed  the  diseBse  by  dividing  thr 
scrotum  and  dissecting  away  the  whole  organ  as  far  hick  m  the  crura,  leaf 
an  opening  in  the  pennasmn  through  which  the  patient  »ub8e<jtieiitly 
water.  This  operation  has  since  been  repeated  in  many  casea  with 
It  has  been  recnmmended  to  remove  the  testes  at  the  same  time,  aa  tbey  trt 
somewhat  iii  the  way  during  micturition,  but  this  seems  hardly  neoesaary* 

If  after  amputation  of  the  jjenis  much  inconvenience  arises  from  the  VLfim 
being  passed  downwards  between  the  legs,  it  may  best  be  avoided  by  following 
Ambrose  Pane's  advice  of  adapting  a  funnel,  which  may  be  made  of  tnctftl 
or  ivory,  to  the  pubes  over  the  stump,  and  thus  carrying  the  urine  clear  of  the 
person. 

disi:ab£s  of  ths   bobotum. 

fiatmatoma  of  the  Scrotum.^Iu  rare  instances,  as  th^r  nestdt  of 
injury  or  severe  straining  ettbrt,  an  extravasation  of  blood  occurs  in  tlie  It^oit 
cellular  tissue  of  the  scrotom.  The  importance?  of  the  condition  lies  in  tbt 
fact  that  it  is  likely  to  lie  raistuken  for  hseinatocele  of  the  tuiiicii  iragtoalii. 
in  which  the  blood  is  often  eflused  around  as  well  as  within  the  serom  cairity 
(p.  1240), 

McCarthy  has  recently  recorded  an  unasnal  case  of  this  so-called  ^cxtrs^ 
vaginal  haamatocele."  The  patient  was  seventy-four  years  of  agft,  <Mid 
admitted  to  the  London  Hospital  on  account  of  a  large  globalar  swi^lliiig 
the  left  half  of  the  scrotum.  Above,  the  swcUiug  presented  a  tnbolar  pio» 
longatiou  which  extended  iuto  the  ingniual  canal,  and  over  its  lower  pari  tbt 
Bkin  was  discoloured.  The  tumour  tiuctuated  but  was  not  transltu^etit.  Tilt 
swelling  had  repeaterJly  been  tapped,  and,  according  to  the  (laiient,  clear  fliiU 
had  been  drawn  off. 

There  was  no  history  of  any  other  injury,  nor  of  coagh  or  violeni  exSfCi^^H 
The  swelling  was  tapped  and  lo  ounces  of  dark  blood-stained  flnid  dimwa  m^ 
In  ten  days  the  sac  had  refllled,  and  a  smaller  i]nantity  of  similar  floid  vif 
withdrawn.  A  month  later,  the  swelling  having  again  filled,  an  incision  mi 
made*  and  a  large  cavity  containing  dark  fluid  and  lined  with  HbfiiM  »» 
opened.  In  this  cavity  lay  the  testicle,  with  iU  tunica  vaginalis  dtsCendsd 
with  2  ounces  of  clear  fluid.  The  operation  was  followed  by  ra|>i4  rooair«fT. 
The  condition  present  was  evidently  due  to  gradual  altvrtitions  tn  an  exumt> 
satiou  of  blood,  which  possibly  in  the  first  instance  was  the  result  of  lappisg 
the  hydrocele.  McCarthy  j>oiuts  out  that,  with  the  excseplioii  of  the  tliglll  iNi' 
coloration  of  the  skin,  the  signs  were  those  of  a  hydrocele^  opaqou  either  ttom 
the  thickness  of  its  walls  or  the  character  of  its  contents.  ^ 

ZxLflamiiiatory  ^Edema  of  the  scrotum  is  an  erysipelatons  i 
this  I'egiou,  and  derives  its  chief  peculiarity  from  the  circnmstanee  of  its 
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rise  to  great  effusion  into  and  swelling  of  the  areolar  tissue  of  this  part  and  of 
the  penis,  with  a  tendency  to  rapid  sloughing,  by  which  the  integument  may 
become  affected  to  such  an  extent  as  to  lay  bare  the  testes.  This  disease  usually 
originates  from  some  local  source  of  irritation,  as  fissures,  cracks,  or  urinary 
extravasation  (Vol.  I.,  p.  057).  There  is  a  peculiar  fomi  of  "  inflammatory 
oedema "  of  the  scrotum  and  penis,  which  is  apt  to  occur  as  a  seiiuela  of 
small-pox  and  scarlet  fever ;  rapid  and  extensive  infiltration  of  the  parts  occurs, 
with  a  tendency  to  speedy  gangrenous  disorganization  of  the  areolar  tissue  and 
skin. 

The  Treatment  consists  in  elevating  the  scrotum,  fomenting  it  well,  and 
making  early  and  free  incisions  into  it,  particularly  at  the  posterior  and 
dependent  parts  of  the  scrotum  and  penis,  with  the  vi^w  of  relieving  the 
tension  and  thus  preventing  the  liability  to  slough.  Should  this  occur,  the 
case  must  be  treated  on  ordinary  principles,  when  cicatrization  will  speedily 
eiisue,  however  extensive  the  denudation  of  parts  may  be.  The  constitutional 
management  must  be  conducted  with  special  attention  to  the  maintenance  of 
the  patient's  strength. 

Bephftntiasia  of  the  Scrotum  has  already  been  described  at  p.  42. 

Squamoue  Carcinoma  occasionally  affects  the  scrotum  ;  and  as  it  occurs 
principally  in  chimney-sweeps,  it  has  appropriately  enough  been  termed 
Chimney'Streeps'  Cancer,  The  disease  appears  to  arise  from  the  irritation  of 
the  soot  lodging  in  the  folds  of  the  scrotum  (Vol.  I.,  p.  1054).  It  may  also 
oocur  in  workers  in  tar  and  paraffin.  Butlin,  who  recently  lectured  on  this 
subject  before  the  Royal  College  of  Surgeons,  does  not  think  that  there  is 
sufficient  evidence  to  show  that  the  generally  accepted  opinion  that  chimney- 
sweeps' cancer  is  much  rarer  now  than  formerly  is  founded  on  fact.  He 
concludes  that  the  rarity  of  the  disease  on  the  Continent  is  due  to  the  adoption 
of  a  special  costume  by  foreign  sweeps  which  protects  them  from  the  soot. 

The  disease  commonly  commences  as  a  tubercle  or  wart,  which  after  a  time 
cracks  and  ulcerates,  and  assumes  the  ordinary  characters  of  a  carcinomatous 
ulcer.  It  gradually  spreads,  and  may  at  last  involve  the  greater  part  of  the 
scrotum,  and  even  invade  the  testis.  After  a  time  the  inguinal  and  pelvic 
glands  may  be  affected  ;  and  the  patient,  if  deprived  of  his  covering  of  soot, 
will  be  found  to  be  cachectic-looking. 

Butlin  has  made  the  interesting  suggestion  that  certain  rare  instances,  in 
which  a  carcinomatous  growth  in  the  inguinal  glands  has  occurred  without  any 
evidence  of  the  existence  of  a  primary  tumour,  may  be  explained  by  supposing 
that  the  primary  growth  has  failed  to  develop  although  it  has  caused  infection 
c^  the  lymphatics. 

The  Treatment  consists  in  excising  widely  the  diseased  portion  of  the  scrotnm, 
provided  the  inguinal  glands  be  not  involved  to  such  an  extent  as  to  render 
any  attempt  to  remove  them  inadvisable.  The  disease  has  a  great  tendency 
to  recur,  and  the  recurrent  growth  may  arise,  not  in  the  position  of  the 
original  tumour,  but  in  some  other  part  of  the  scrotum,  the  skin  of  which  is 
usually  thickened  and  warty.     Recurrence  in  the  glands  is  not  umtonimon. 
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MAIiFOSlTION     OF    THE     TESTIS. 

The  testes  are,  iti  the  foetus*  situated  in  the  lumbar  i^efifion  belov  the  kid! 
and  by  a  gradual  trauBition  they  descend  into  the  gcrotujn  a  short  time  belbw 
birth.  In  ita  descent  tfie  te&tiele  is  preceded  by  a  |)ouch  of  peritonenm^  Ibr 
processus  vagiiiidrs  testis,  which  normally  becomes  aft^rwartls  rlo«cd  abovt, 
and  frirms  the  tunica  vafrinalia  Although  much  doubt  exist.s  as  to  the  ex«^ 
way  in  which  the  descent  of  the  testicles  is  brought  about,  it  seema  jimljablf 
that  the  most  important  tii^eut  in  the  process  is  the  ijubeniatulum  iettiiM^  Tl^ 
exiatence  of  this  fibm-muKfuiar  structure  has  lon^  been  recognisi^.  \mt  mt 
knowledge  of  its  development  and  nilations  has  been  larg^ely  increased  by  the 
re«'ent  researches  of  Lockvvood  and  others*     Above»  the  prul)er'.  !  endtfll 

fibres  which  are  attached  to  the  vus»  the  epididymtB.  the  lx>dy  '  %i\s^  and 

the  peritoneum  of  the  back  of  the  abdomen*  Below,  the  fibres  have  been  trscvl 
to  the  abdoTniual  wall  in  the  |>c*8ition  of  the  internal  abdoroinal  rf^-*  --  '--iiBt 
others  puss  alon^  the  inguinal  canal,  some  ending  on  the  palie>  rit 

in  the  srrotuni  and  ]>erinfenm,     Lockwood  has  also  descHlKHl  n  b;*i 
usually  be  found  in  the  earlier  months, passing  outwards  into  Sr  iij    ' 

It  is  probable  that  the  processus  vaginalis  as  well  as  the  testis  i 
descent  to  the  action  of  the  gnbernaculum,  the  upper  fibr^  of   „ 
to  the  peritoneum.     Under  normal  circumBtances  it  is  8uppt)e$t^d  tliat  ibe  teilif 
is  drawn  to  the  position  of  the  internal  abdominal  ring  by  1 1  >         "       iml  fij 
the  gutxToaculum.    It  is  then  drawn  along  the  inguinal  c  -  tlir« 

to  the  pulses,  and  finally  drawn  into  the  scrotiun  by  the  scrotal  "i^j^^^j  || 
peri n seal  fibres. 

The  descent  of  the  testis  may  merely  be  delayeii  so  that,  iofltGadoflkt 
gland  being  in  the  scrotum  at  birth,  one  or  both  do  out  '  il 

until  some  time  afterwards  :  iu  other  cases  the  testis  ix  j 
at  some  spot  along  the  line  of  its  normal  descent,  whilst  very  rareiy  tlie  itfgil 
leaves  its  proper  path  and  strays  to  the  perimeum  or  thigh. 

A  retained  testis  may  contione  to  lie  within  the  cavity  of  the  abdotaev: 
it  may  be  airested  at  the  internal  abdftminal  ring  ,•   it  may  remam  in 
inguinal  canal,  or  may  project  just  beyond  the  extenud  aUlominaJ  nag, 
out  properly  entering  tl*e  scrrjtum.     The  testicle  is  oflcn  very  mofBhle, 
may  be  slipped  upwards  completely  inside  the  abd<nn*  i»  j^n.l  d^unti^nU  t.. 
lower  end  of  the  canal. 

When  the  testis  is  completely  retained,  no  oth^r  ^vniptom  cxigts  cxci|!f 
al>sence  of  the  organ  from  its  normal  position  ;  but  when  tl  noriniin  A^ 
inguinal  canal  it  is  often  the  seat  of  pain,  due  no  doubt  to  the  c^nnpmnNlll 
which  it  is  exposed.  It  may  also,  as  has  been  stilted  at  p.  tM>7«  booona  ta^ 
plicated  with,  or  be  mistaken  for,  a  hernia,  and  may  present  msof  dtifttOiV 
difficulties. 
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In  rare  instances  the  testis  misses  the  scrotum  and  passes  into  the  perinasnra, 
where  it  usually  lies  close  to  the  anas.  The  explanation  of  this  malposition  is 
probahly  to  be  found  in  the  fact  that  a  prolongation  of  the  fibres  of  the  guber- 
naculura  can  usually  be  found  passing  to  the  perinseum.  Still  more  rarely  the 
testis  has  been  known  to  escape  by  the  crural  canal  on  to  the  thigh. 

There  is  a  very  important  question  connected  with  malposition  of  the  testis, 
Tiz.,  Is  the  organ  when  undescended  prolific  ?  Curling  and  others  were  of 
opinion  that  it  is  not,  but  more  recent  observations  tend  to  show  that  the 
organ  is  at  firet  functionally  active,  but  that  it  **ages  prematurely."  In 
some  cases  of  double  cryptorchism  spermatozoa  have  been  found  in  the 
seminal  fluid,  whilst  in  other  cases  they  have  been  absent ;  and  it  would  appear 
that  this  depends  largely  upon  the  a^e  of  the  patient,  and  whether  or  not  the 
testicle  has  been  the  seat  of  attacks  of  inflammation.  The  compression  to 
which  a  testicle  is  exposed  in  the  inguinal  canal  is  harmful  to  its  functional 
activity  ;  the  organ  is  often  smaller  than  normal,  and  is  liable  gradually  to 
undergo  degenerative  changes.  In  the  present  state  of  our  knowledge  of  this 
subject,  it  may  be  concluded  that  a  man  with  both  testicles  retained  is  by  no 
means  necessarily  sterile,  but  that  he  is  likely  to  become  so  at  a  comparatively 
early  age. 

Not  only  is  a  testicle  retained  in  the  inguinal  canal  especially  liable  to 
inflammation  from  slight  injuries,  but  should  gonorrhoeal  epidid^nuitis  occur, 
the  symptoms  are  intensified  by  the  compression  of  the  surrounding  tense 
structures.  There  is  also  a  liability  to  severe  acute  symptoms  due  to  torsion 
of  the  (;ord,  and  it  is  probable  that  a  retained  testicle  is  more  prone  to  malignant 
disease  than  an  organ  in  its  natural  position. 

Xnflanimation  of  the  Testis  in  the  Zngninal  Canal  may  sometimes 
take  place,  even  in  adults,  when  the  organ  has  not  descended  through  the 
external  ring,  giving  rise  to  a  train  of  somewhat  puzzling  symptoms,  which 
closely  resemble  those  of  strangulated  hernia ;  with  which,  however,  it  must 
be  bonic  in  mind  that  it  may  be  associated  (p.  H07).  On  examination,  a 
large  irregular  tumour,  in  some  parts  hard,  in  others  soft,  very  tender,  and 
oocasioning  a  sickening  sensation  when  pressed  upon,  will  be  found  in  the 
situation  of  the  inguinal  canal.  There  is  usually  a  tendency  to  vomiting, 
with  some  constipation,  and  colicky  pains  in  the  abdomen.  On  examining 
the  scrotum  it  will  be.found  that  the  testis  on  the  affected  side  is  absent ; 
and  on  passing  the  finger  into  the  external  ring,  the  organ  can  be  felt  to  be 
lodged  in  the  canal.  In  consequence  of  the  proximity  of  the  peritoneum  to 
the  inflamed  testis,  this  membrane  occasionally  bec^omes  involved  in  the 
morbid  proci'ss  ;  and,  as  the  result  of  the  constriction  of  the  tendinous  and 
aponeurotic  tissues  in  the  situation,  sloughing  has  occasionally  occurred. 
Either  of  these  conditions  may  lead  to  a  fatal  termination. 

Torsion  of  the  Spermatic  Cord  was  first  de8cril)ed  by  Nicoladoni  in 
ISHi'i,  and  since?  the  publication  of  cases  in  this  country  by  Whipple  and 
Bryant  the  condition  has  received  consideral)le  attention,  and  must  be 
regarded  as  one  of  great  practical  importance.  The  acci<lent  is  especially 
liable  to  occur  when  the  testicle  is  iniperfectly  descended  and  freely  movable. 
There  is  frequently  a  definite  history  of  some  exciting  cause,  such  as  a  jump 
or  muscular  effort,  which  is  rapidly  followed  by  severe  |»ain,  oflen  accomv*'^^'^ 
by  vomiting.  Almost  immediately  a  tumour  makes  its  appearance  Vv.  ^^^^ 
groin,  and  thus  the  close  resemblance  of  the  symptoms  to  those  of  a  •►^'^^^^G^* 
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latcd  iieTDJa  is  obvious.  \Vlien,  however,  aa  rarely  happens,  the 
testiele  ia  in  lU  Dormal  position,  the  ca^ne  is  raore  likely  to  bt;  mi&taketi  for 
of  acute  inflammation  of  the  organ.  Of  18  recorded  cases  in  which 
diagDosie  made  is  stated,  1 1  were  thoofrht  to  l>e  strangulatetl  hernia,  2  lafiaBK 
mntion  of  the  teBtk'le,  and  in  r>  only  the  true  nature  of  the  c^jniiitioa 
auspected  or  definitely  recognized,  Bryant  and  (itliers  have  poiiited  \mi 
the  vomiting  is  rarely  so  severe  or  pereistent  aii  in  hernia,  whilst  the 
symptoms  of  strangnlation  of  intestine  are  absent.  The  chief  dithcully 
therefore  consist  in  distinguishing  the  case  from  one  of  strangulated  hemk  in 
which  the  sac  contains  omentum  or  in  which  the  whole  lumen  of  the 
is  not  obstructed* 

Tiie  nipid  development  of  a  swelling  in  these  cases  is  due  to  Uie 
engorgement  of  the  testis  with  blood,  the  gland  being  described  as 
the  appearance  of  a  ripe  plum.     Tliere  may  also  be  an  etfasioti  of  blood* 
stained  fluid  into  the  tunica  vaginalis* 

TrmimenL — In  one  case  recorded  by  Gifford  Nash  the  condition  m 
diagnosed  an  hour  and  a  half  after  the  appearance  of  the  first  syiupu>iii  urn 
half  twist  of  the  cord  was  undone  by  manipulation,  the  swelling  of  the  tostit 
epididymis  disappearing  almost  at  once.  As  a  general  rule,  however,  tbe  can 
is  not  seen  until  such  treatment  is  impossible^  even  if  the  diagnosta  be  dnt* 
An  incision  is  therefore  necessary,  and  removal  of  the  atfected  tatiick  ii 
probably  always  the  best  course  to  adopt.  If  the  testicle  be  lo 
gujnal  cany  I  the  necessity  of  removal  is  obvious,  but  even  if  the 
in  its  normal  position  and  the  torsion  can  be  relieved,  atrophy  will  profaib^r 
follow;  as  in  Bryant's  case,  in  which  this  treatment  was  adopted^  or  kImI 
slougljing  may  take  place.  It  is  intea^sting  to  note  that  in  Nash'i 
mentioned  above,  the  testicle  subsequently  became  considerably  lasaller 
the  other. 

Treatment  of  Misplaced  Testis. — No  treatment  is  required  fm  % 
testicle  retained  in  the  inguinal  cunal  if  the  patient  is  an  iti£uil  mod  ifcf 
condition  is  not  complicated  with  hernia.  When,  however,  the 
older^ — priifenibly  between  eight  and  ten  years — an  operation  may  bo 
taken  with  the  object  of  transplanting  the  gland  intxi  the  scrotom, 
relieving  the  inconvenience  of  a  testicle  in  the  groin,  and  po^bly 
its  subsequent  atrophy.  The  difficulties  of  the  operation  art  twofold^  It 
first  place  it  may  ix*  found  difficult  or  even  impKxssible  to  free  the 
sufficiently  to  allow  it  to  be  drawn  downwards  into  the  semtQia  s  Uit 
deferens  is  long  and  lax,  but  the  vessels  may  be  short,  and  tirm 
present.  Secondly,  when  the  testicle  has  been  brought  d<twn  into  tiw 
the  difficulty  is  to  keep  it  there. 

The  operutton  consists  in  making  an  incision  over  tbe  ioguintl 
-extending  it  downwards  to  the  scrotnm*  The  testicle  is  eJC]]oeed 
separated  from  the  surrounding  structures,  great  care  htm^  taken  ad  M 
damage  the  vas.  As  a  rule  the  tunica  vaginalis  is  fotiiid  open  talo  Ifti 
peritoneum,  and  must  lie  divideti  above  the  testicle,  Tbe  t4»ttck  caapM^i 
rule,  now  Ik*  gently  drawn  into  the  scrotum,  t)ie  tissues  of  which  are 
to  receive  it.  Various  methoiis  have  been  devised  with  the  object  In 
the  testicle  in  its  new  jx^ition. 

The  simplest  consists  in  parsing  a  single  silk  suture  ibntogh  ifat  HsiiDei  •> 
the  bottom  of  the  scrotum  and  the  tuuioti  nibuginea*     Tliis,  hoaawi^ diii 
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fails  to  prevent  the  testicle  being  gradually  drawn  upwards  again.  Another 
plan  consists  in  attaching  a  silk  suture  to  the  testicle,  passing  the  two  ends 
oat  through  the  bottom  of  the  scrotum,  and  knotting  them  over  a  pad  of 
gauze  included  in  the  dressing,  or,  as  Watson  Cheyne  has  suggested,  to  a  light 
wire  frame  which  fits  round  the  scrotum.  After  about  ten  days  the  projecting 
part  of  the  silk  is  cut  off.  Horsley  has  obtained  good  results  by  loosely  fixing 
the  upper  end  of  the  testicle  by  means  of  a  silk  suture  to  the  periosteum 
covering  the  ramus  of  the  pubes.  The  silk  is  passed  with  a  curved  needle  on 
a  handle,  care  being  taken  not  to  wound  the  crus  penis.  In  any  case  the 
external  abdominal  ring  must  be  sufficiently  closed  with  sutures. 

If  the  testicle  lies  in  the  perinaeum  it  can  usually  be  transplanted  into  the 
scrotum  without  great  difficulty.  It  must  be  dissected  out,  and  left  attached 
by  the  cord  only.  An  incision  is  then  made  into  the  scrotum,  the  testicle 
placed  in  its  proper  ])o&ition,  and  secured  by  a  fine  stitch.  The  treatment  of 
retained  testis  complicated  with  inguinal  hernia  has  already  been  considered 
at  p.  874. 

Betrorendon  of  the  Testiole  is  not  very  uncommon.  The  organ  is 
completely  turned  round,  so  that  the  epididymis  is  placed  in  front.  In  a 
case  of  this  kind  which  I  had  an  opportunity  of  examining  after  death  the 
epididymis  and  vas  deferens  were  considerably  larger  than  natural.  If  a 
hydrocele  form  in  such  a  case,  it  will  be  seated  behind  the  testis. 


NXURAIiaiA    OW    THZ    TK8TI8. 

A  painful  or  irritable  condition  of  the  testicle  may  occur  without  any  actual 
disease  of  the  organ  ;  the  pain  being  seated  either  in  the  epididymis,  which  is 
the  part  naturally  the  most  tender,  in  the  body  of  the  testis,  or  extending 
along  the  cord  to  the  loins  and  groins.  It  is  usually  paroxysmal,  and  is 
accompanied  by  great  tenderness,  and  commonly  by  some  fulness  of  the 
organ,  which  feels  soft  and  flaccid ;  but  it  is  difficult  to  make  a  proper 
examination,  on  account  of  the  agony  that  is  induced  by  touching  the  part. 
This  disease  occjura  chiefly  in  young  men  of  a  nervous  temj)erament,  and  is 
frequently  associated  with  great  mental  despondency,  sometimes  amounting 
io  a  Buicidal  tendency. 

The  Causes  are  obscure  :  in  many  cases  the  disease  appears  to  be  connected 
with  a  neuralgic  temperament,  but  in  others  it  is  associated  with  some  dyspeptic 
disorder,  or  may  be  dejxjndent  upon  local  irritation ;  thus,  external  piles,  or  the 
pressure  of  a  varicocele,  will  often  give  rise  to  it.  In  middle-aged  or  elderly 
men  it  is  often  gouty,  most  commonly  affecting  the  left  U.»sticle. 

The  disease  is  usually  of  a  very  chronic  character.  In  s<jme  instances, 
however,  it  ceases  sponUineousIy,  after  having  lasted  for  weeks  or  months. 

Treatment. —When  the  neuralgia  is  dependent  upon  constitutional  causes 
the  treatment  is  extremely  unsatisfactory.  The  adminiHtration  of  tonics,  such 
as  iron,  zinc,  or  (luinine,  the  local  application  of  sedatives,  as  of  atropine 
ointment  or  the  tincture  of  aconite,  may  l)e  of  service.  In  other  cases,  cold 
bathing  or  douching  will  be  beneficial ;  and,  in  all,  keeping  the  part  supported 
with  a  suspensor}'  bandage  will  Ix*  advantageous.  When  it  is  dne  to  gout  tl\ft. 
patient  must  be  treated  for  that  condition.  In  the  event  of  there  being  ^^^^ 
local  irritation,  that  should  be  removed  :  thus,  I  have  known  the  disease  ^^^ 
VOL.  u.  ^  '^'^ 
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cease  after  the  excision  of  external   piles ;  and  when  it  is  coniie<*t^  wiili 

vanccia4e,  proper  measures  must  k'  adopted  for  tiie  relief  of  that  n" 
The  applieiitioii  of  glycerine  and  belladonnrt  or  of  a  mixturr-  nf 

of  chloral  aod  camphor  may  give  relief. 

In    extreme  cases,  Astley  Cooper   recommended   castration  ;   uni    suvh 

proceedin^^  h  altogether  unjustifiable  in  a  dieease  that  ig  either  couiOiiutioiml, 

or  dependent  on  local  causes  which  are  readily  removable. 


AOUTB    INFLAMMATIOK    OF    THB    TftBTIS. 

Acute  Inflammation  of  the  Testicle  may  be  seated  in  the  hodj  of 
ori^dn,  coDstitutiug   Orc/ufhs,  or  the  epididymis  alone  may  be  ajfectcd* 
stituting  Epuiidymiti»,     But  although  the  inflammation  may  remain  Hoiitei 
to  one  or  other  of  these  atructnrea,  in   the  large  majority  of  castes  both 
eventually  involved. 

Causes. — By  far  the  moet  common  can«e  of  acute  inHammation  of 
testicle  is  direct  extension  from  tlie  urethra.  This  variety,  in  which  th« 
epidid^^mis  is  always  primarily  affected ^  is  met  with  in  gonorrhoea  (|i.  IHS^K 
aod  as  the  result  of  irritation  ftet  up  in  the  ennal  by  the  fiitssa^  mC  ia^ 
struraent^  or  the  lodgment  of  calcuh.  To  the  same  class  probably  bdoog  thr 
cases  in  whicfi  an  attack  of  epididymitis  occurs  as  a  complication  of  cfanaflk 
inflammation  or  hypertrophy  of  the  pmstato,  especially  in  gouty  sitbjeolii 
Inflammation,  affecting  chiefly  the  body,  may  occur  as  the  roaolt  of  rq  injoiyf 
such  as  a  squeeze*  blow,  or  severe  strain.  Orchitis  may  also  ocirar  ai  • 
sequela  of  certain  acute  infective  diseases  ;  of  these  mump*  Is  by  fitr  the 
important,  but  amongst  others  in  which  the  same  comphcation  baa 
observed  may  be  mentitmed  typhoid  fever  and  smallpox.  Apart  from  tJn 
epididymitis  which  is  met  uith  in  gouty  subjects,  probably  as  the  rc»aU  rf 
urethral  or  prostatic  inflammation,  the  existence  of  a  true  i:  •  '  ■  -  hit ii  it 
which  the  body  of  the  testicle  is  afliected  seems  undoubted.     <  ui«  abi 

been  met  with  in  association  with  other  manifestutious  of  a<; 
l)utj  as  Jacobson  remarks,  before  a  diagnosis  of  **  rheumatic  or* 
not  only  must  any  urethra)  or  other  cause  be  excluded,  but  care  moat  b 
taken  to  distinguish  neuralgic  pains  in  the  epididymis  or  testis,  to  wbioli  gaalf 
and  rheumatic  subjects  are  especially  liable,  fn»m  a  supposed  iuflamiDaitioii  of 
the  testicle. 

The  Sjmptoma  necessarily  vary,  not  only  according  as  the  diaeaae  ii  of  an 
acute  or  subacute  character,  but  as  it  primarily  atlectfi  the  body  of  ttia  teals 
or  the  epididymis.  When  it  commences  in  the  latter  M.ruetuiv  it  ia  tk 
globns  minor  that  is  commonly  first  a  flee  ted  :  it  beoofnes  swoUea,  hanl»  aa^ 
tender.  The  inflammation  may  be  confined  throughout  to  thta  paif ;  baft 
most  frdjuonily  it  invades  the  whole  of  the  organ,  which  bocomea  tmifom^ 
enlarged  and  somewhat  ovoid ;  it  is  frequently  accompanied  by  a  i^ood  dail 
of  effusion  into  the  tunica  vaginalis,  constituting  the  Acf**-  "-^-^^ffk  of 
Velpean.  As  the  inflammation  subsides,  the  different  char 
by  the  enlargement  of  the  two  constituents  of  the  organ  sl^mji 
apparent  The  swelling  is  therefore  due  partly  to  general  ei 
of  the  organ^  but  in  some  casea  to  inflammatory  cffnaion  iolo  the 
vaginalis. 
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The  pain  is  always  very  severe,  with  much  tenderness  and  a  sensation  of 
weight,  and  commonly  extends  up  the  cord  into  the  groin  and  loin.  It  is 
generally  greatest  when  the  body  of  the  testis  is  affected,  owing  probably  to 
the  enveloping  fibrous  tunic  preventing  the  expansion  of  the  organ.  Hence 
it  is  often  spasmodic  and  paroxysmal,  extending  up  the  course  of  the  cord. 
There  are  usually  considerable  swelling  and  redness  of  the  scrotum,  with 
turgescence  of  the  scrotal  veins,  and  a  congested  state  of  the  cord,  with  sharp 
pyrexia,  nausea,  and  perhaps  occasional  vomiting. 

As  the  disease  subsides,  the  body  of  the  testis  first  resumes  its  normal  cha- 
racter and  shape,  the  epididymis  often  continuing  hardened  and  enlarged  for 
a  considerable  period.  In  fact,  the  induration  that  forms  in  the  epididymis 
may  be  permanent,  implicating  the  whole  or  a  portion  of  its  convolutions. 

Gosselin  has  shown  that  this  induration  of  the  epididymis  following  inflam- 
mation frequently  causes  complete  obstruction  of  the  canal,  and  if  occurring 
on  both  sides,  produces  sterility.  In  19  such  cases  he  found  spermatozoa  absent 
from  the  semen,  and  the  patients  consequently  incapable  of  procreation, 
although  the  appearance  of  the  testes  and  of  their  secretion  was  scarcely 
altered,  and  the  virile  powers  of  the  patients  remained  unimpaired.  Curling 
also  mentions  several  such  cases,  and  points  out  the  necessity  of  continuing 
the  treatment  of  epididymitis  until  the  last  trace  of  induration  has  disappeared. 
At  a  later  period  treatment  is  almost  useless. 

Subacute  Orchitis  usually  comes  on  with  the  same  symptoms,  though  in 
a  less  marked  form  than  in  the  acute  variety.  The  swelling,  however,  is  con- 
siderable, though  of  a  softer  kind.  Should  it  become  chronic,  the  testis  often 
remains  permanently  enlarged  and  hardened,  assuming  an  oval  shape,  being 
smooth,  heavy,  and  uniformly  expanded,  w^ith  a  sensation  of  weight,  dragging, 
and  severe  pain,  and  a  good  deal  of  tenderness  on  pressure.  This  form  of 
orchitis  occasionally  occurs  in  old  people. 

Orchitis  may  occur  idiopathically,  without  any  assignable  cause  in  the  way 
of  external  injury  or  local  irritation  in  the  urethra  or  prostate.  This  form  of 
the  disease  is  most  common  in  middle-aged  men,  and  more  especially  in  those 
who  are  gouty.  In  fact,  the  disease  is  in  all  probability  one  of  the  many  local 
forms  of  gouty  inflammation.  It  is  not  very  acute  but  lingering,  liable  to  re- 
currence, and  to  be  followed  either  by  hydrocele  or  dironic  induration  of  the 
epididymis. 

Atropliy  of  the  Testis  as  a  consequence  of  Inflammation  is  more 
liable  to  follow  the  orchitis  of  mumps  in  young  men  above  the  age  of  puberty 
than  any  other  inflammatory  affection  of  the  organ.  It  is  remarkable  how 
rapid  and  how  complete  the  wasting  of  the  testis  will  be  in  these  cases.  A 
few  weeks  after  the  subsidence  of  the  inflammation  the  testis  may  be  found  to 
form  a  small  soft  mass  not  larger  than  a  filbert. 

Atrophy  of  the  tcHtis  may  sometimes  gradually  ensue  also  as  a  result 
of  chronic  epididymitis,  and  the  consequent  induration  of  this  structure. 
Strangulation  of  the  vascular  supply  to  the  testis  occurs,  and  the  whole 
organ  at  last  wastes  so  as  to  leave  nothing  but  a  small  hardened  mass  in  the 
scrotum. 

Treatment  of  Acute  Orchitis. — The  patient  should  be  kept  in  bed  with 
the  testis  raised  on  a  small  pillow  between  the  tliighs,  and  hot  fomentflA\ss«^ 
-diligently  applied.    At  the  same  time  the  swollen  gland  may  be  painted  ^>5^ 
a  mixtore  of  equal  parts  of  glycerine  and  extract  of  belladonna.    Th\f^  ^•'^s*^ 


1236 


DISEASES    OF   THE    TESTIS    AND 


ment  will  usually  be  found  to ^ve  the  patient  relief;  bnt  if  the 
very  early»  l>efbre  much  eweUiiig  has  taken  place,  the  application  of  cold  by 
means  of  Leiters  tubes  (Vol.  L,  p.  214)  or  Otis's  coil  may  sometimes  cut  lb 
iDflammatioQ  short  and  give  immediate  relief.  Local  blood-letting  is  often  of 
great  service  when  there  is  niuch  pain.  It  is  best  carried  out  by  punctorilis 
the  veins  of  the  scrotum — a  far  better  method  thau  applying  lecchefl,  the  btta 
of  which  are  apt  to  become  irritated.  This  little  operation  maj  be  vtiy 
effectually  done  by  directing  the  i:mtieiit  to  etand  up,  and  to  foment  tkr 
scrotnm  for  a  few  minutes  with  a  hot  sponge^  so  as  to  diBtcnd  the  veins; 
these  may  then  be  punctured  at  various  jx>inta  with  a  fine  lancet*  and  the 
parts  well  fomented,  so  as  to  encourage  the  How  of  blood.  In  this  way  lii 
or  eight  ounces  may  be  taken  in  the  course  of  a  few  minutes  ;  when  enoajrb 
has  escaped,  the  further  How  may  be  arrested  by  laying  tlie  patieitt  «Tt>u  n  nr-rl 
elevating  the  part. 

If  there   be  much  effusion  into   the   tunica  vaginalis,  constitii:     „ 
hydrtxele,  relief  may  be  allbrded  by  tappiug.     Puncture  of  the  tr^ti^ 
which  has  been  recommended,  is  a  needless  and  dau^a^rons  prooeedtng. 
have  known  of  a  case  in  whicli  it  was   followed  by  abscest^  in  thi*  trL 
ending  in  its  corapiete  destruction. 

The  (Jonstiiuiionul  Treat meni  during  the  acute  stage  consists  m  ' 
tratiou  of  salines  and  antimony,  with  hyoscyamus  in  full  doses,  8 
an  aperient,  a  diaphoretic,  and  a  sedative  together  ;  when  this  begiuM  ui  actt 
great  relief  is  nsually  aflorded. 

As  the  inflammation  subsides,  the  treatment  must  Ikj  changed.  WbeQifac!f^ 
18  merely  swelling  and  hardness  left,  with  but  little  pain  or  tendemoi^  ^ 
testis  may  advantageously  be  strapped,  so  as  to  give  gixwi  suppt^ri  and  U> 
promote  absorption  of  plastic  matter,  Fricke  of  Hamburg  liaa 
recommeuded  strapping  in  tliL'  acute  stage  ;  but  I  cannot  «ay  tlmt 
ever  seen  any  advantage  derived  from  it  at  this  period  of  the  diseaae^  tboofii 
I  have  many  times  seen  it  tried  ;  it  has  usually  apj>eared  t<i  me  to  ipcrw . 
sometimes  very  consideral>ly,  the  jiain  in  the  part,  and  the  general  Qnewoisn. 

In  Subacute  Orchitis  much  heneht  is  usually  derived  from  aalii>rt  <xMire 
of  l>over*8  powder  and  calotue],  witli  early  strapping  of  the  te»ti«.  Wbea  ^ 
organ  has  become  enlarged  and  indurated,  as  the  result  of  chronic  ij 
tion,  it  may  advantageously  be  strapped  either  with  simple  plaster,  or  witJs 
ct>mp<jeed  of  equal  parts  of  the  emplaBtruui  ammoniaci  cum  hydmrgyroi 
soup-plaster ;  mercury  in  stnall  doses,  more  e8p<x?iaJly  the  jit'rclilaridc, 
continued  for  some  length  of  time,  until  the  inflammatory  pri«dut  l*  are  **1] 
and  the  hardness  disap|>car8. 

In  Strapping  a  Testiole,  the  scrotum  should  \k  sluived,  anu  infn 
tightly  upwiirds  ou  the  affected  side*     The  Surgeon  should  next  p4tf8 
strip  f^f   jilaster,  an  inch  broad,  above  the   enlarged  testicle  aod  rutt&d 
corrc:^I)ondiug  side  of  the  J^crotum*  so  as  to  isohite  it.    Another  leirip 
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pai^sed  from  behind,  in  a  longitudinal  dii"ectioo,  over  the 
testis,  and  upwards  upon  the  anterior  part  i>f  tlie  scr^'H'"* 
succession  of  horizontal  and  vertical  stri[>s,  neatly  oVr 
tightly,  the  organ  is  completely  envelo|)ed  and  comj^i^v-'  . 
service,  the  strapping  must  be  tiglitly  and  evenly  aj^iui  ■] 
time  care  must  be  taken  nut  to  stmngnlate  the  scrotiiai  b 
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upper  strips  of  planter  too  forcibly.     In  a  case  uf  svphihLi<u  rliftmm  of  tb 
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testis,  in  which  I  was  obliged  to  have  recourse  to  castration,  the  whole  of  the 
side  of  the  scrotum  had  sloughed  away,  leaving  the  testis  exposed  and  fungat- 
ing,  in  consequence  of  the  tight  strapping  which  had  been  employed  before  the 
case  came  into  my  hands. 

After  the  swelling  has  subsided,  the  patient  must  wear  a  suspensory  bandage 
for  some  months. 

The  Induration  about  the  EptdidymiSy  which  usually  remains  after  epididy- 
mitis, must  be  treated  by  prolonged  counter-irritation  with  tincture  of  iodine, 
or  by  the  application  of  the  iodide  of  lead  or  iodine  ointment.  So  long  as  any 
induration  is  left  it  is  doubtful  whether  the  secretion  is  able  to  find  its  way 
through  the  thickened  epididymis. 

Abscess  of  the  Testicle  as  the  result  of  orchitis  is  rare,  but  is  less  ex- 
ceptional after  some  forms  of  the  disease  than  others,  (lonorrhoial  epididy- 
mitis is  followed  by  suppuration  only  in  extremely  rare  instances.  Marmaduke 
Sheild,  who  has  recently  investigated  this  subject,  has  collected  a  considerable 
number  of  cases  in  which  suppuration  has  followed  the  passage  of  instruments. 
Thus,  abscess  of  the  testicle  has  been  known  to  follow  catheterization,  and  also 
lithotomy  and  lithotrity.  Traumatic  orchitis  rarely  suppurates.  With  regard 
to  the  inflammation  of  the  testicle  which  follows  specific  fevers,  Terrillon  and 
Monod  state  that  orchitis  after  typhoid  more  frequently  ends  in  suppuration 
than  any  other  variety,  whereas  Sheild  was  unable  to  find  a  single  recorded 
case  in  which  abscess  of  the  testicle  had  occurred  after  mumps.  Wilks  and 
Moxon  mention  four  cases  in  which  they  found  abscess  of  the  epididymis  in 
pysBmia.  Simple  abscess  of  the  testicle  must  be  carefully  distinguished  from 
those  due  to  tuberculous  or  syphilitic  disease,  and  also  from  suppuration  in  the 
cavity  of  the  tunica  vaginalis. 

In  true  abscess  of  the  testicle  the  pus  forms  under  the  tunica  albuginea, 
adhesion  takes  place  between  the  testis  and  the  scrotum,  the  fibrous  coat 
H^ves  way,  and  the  pus  gets  vent  externally  through  the  integuments.  Into 
the  aperture  that  necessarily  results  a  portion  of  the  secreting  tissue  of  the 
gland  sometimes  projects,  and,  becoming  inflamed,  forms  a  red,  granular,  and 
fangous  mass,  protruding  through  and  overlapping  the  edges  of  the  aperture. 
The  treatment  consists  in  making  an  incision  as  soon  as  the  presence  of  pus 
is  suspected  ;  if  a  fungus  testis  forms,  it  must  be  treated  as  described  at 
p.  1252. 

Zaflamination  and  Abscess  of  the  Cord. — In  some  cases  the  inflamma- 
tion of  the  testis  may  extend,  or  the  disease  may,  from  the  first,  be  limited  to 
the  areolar  tissue  of  the  cord,  giving  rise  to  tumefaction,  with  a  good  deal  of 
pain  and  tenderness,  and  eventually  abscess,  accompanied  by  the  usual  signs 
of  suppuration.  The  Treatment  of  such  a  case  must  be  conducted  on  ordinary 
principles,  early  discharge  for  the  pus  being  secured. 

Chronic  Orchitis  of  a  persistent  character  constitutes  a  distinct  disease  of 
the  testis,  so  closely  allied  to  some  forms  of  tumour  of  this  organ  in  its  char- 
acter and  pathology,  that  it  will  be  more  convenient  to  consider  it  with  the 
•Solid  Enlargements  of  the  <iland  (p.  1251). 

HTDROCBUB. 

By  Hydrocele  is  meant  an  accumulation  of  serous  fluid,  formed  \x^^^^- 
nexion  with  the  testis  or  cord.     In  the  most  common  form  the  fluid  oocw:^"^^». 
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ment  will  usually  be  found  to  give  the  patient  relief;  bat  if  the  case  be  seen 
very  early,  before  much  swelling  has  taken  place,  the  application  of  oold  by 
means  of  Leiter's  tubes  (Vol.  I.,  p.  214)  or  Otis's  coil  may  sometimes  cat  the 
inflammation  short  and  give  immediate  relief.  Local  blood-letting  is  often  of 
great  service  when  there  is  much  pain.  It  is  best  carried  out  by  puncturing 
the  veins  of  the  scrotum — a  far  better  method  than  applying  leeches,  the  Imes 
of  which  are  apt  to  become  irritated.  This  little  operation  may  be  re^ 
effectually  done  by  directing  the  patient  to  stand  up,  and  to  foment  the 
scrotum  for  a  few  minutes  with  a  hot  sponge,  so  as  to  distend  the  veins: 
these  may  then  be  punctured  at  various  points  with  a  fine  lancet,  and  the 
parts  well  fomented,  so  as  to  encourage  the  flow  of  blood.  In  this  way  aii 
or  eight  ounces  may  be  taken  in  the  course  of  a  few  minutes  ;  when  enoogb 
has  escaped,  the  further  flow  may  be  arrested  by  laying  the  patient  down  tnd 
elevating  the  part. 

If  there  be  much  effusion  into  the  tunica  vaginalis,  constituting  acnte 
hydrocele,  relief  may  be  afforded  by  tapping.  Puncture  of  the  testis  itself, 
which  has  been  recommended,  is  a  needless  and  dangerous  proceeding.  I 
have  known  of  a  case  in  which  it  was  followed  by  abscess  in  the  gimd, 
ending  in  its  complete  destruction. 

The  Constitutional  Treatment  during  the  acute  stage  consists  in  the  admints^ 
tration  of  salines  and  antimony,  with  hyoscyamus  in  full  doses,  so  as  to  giv« 
an  aperient,  a  diaphoretic,  and  a  sedative  together  ;  when  this  begins  to  ad, 
great  relief  is  usually  afforded. 

As  the  inflammation  subsides,  the  treatment  must  be  changed.  When  theit 
is  merely  swelling  and  hardness  left,  with  but  little  pain  or  tendeneas,  the 
testis  may  advantageously  be  strapped,  so  as  to  give  good  support  and  U» 
promote  absorption  of  plastic  matter.  Fricke  of  Hamburg  has  strongly 
recommended  strapping  in  the  acute  stage ;  but  I  cannot  say  that  I  biTt 
ever  seen  any  advantage  derived  from  it  at  this  period  of  the  disease,  thongii 
I  have  many  times  seen  it  tried  ;  it  has  usually  appeared  to  me  to  increifie, 
sometimes  very  considerably,  the  pain  in  the  part,  and  the  general  uneasin&i. 

In  Subacute  Orchitis  much  benefit  is  usually  derived  from  a  shcn  coone 
of  Dover's  powder  and  calomel,  with  early  strapping  of  the  testis.  When  the 
organ  has  become  enlarged  and  indurated,  as  the  result  of  chronic  inflMmoft- 
tion,  it  may  advantageously  be  strapped  either  with  simple  plaster,  or  withooe 
composed  of  equal  parts  of  the  emplastrum  ammoniaci  cum  hydrargyro  lai 
soap-plaster ;  mercury  in  small  doses,  more  especially  the  perchloride,  beaj 
continued  for  some  length  of  time,  until  the  inflammatory  products  are  alsoriKii 
and  the  hardness  disappears. 

In  Strapping  a  Testicle,  the  scrotum  should  be  shaved,  and  then  dnn 
tightly  upwards  on  the  affected  side.  The  Surgeon  should  next  pasi  a  k« 
strip  of  plaster,  an  inch  broad,  above  the  enlarged  testicle  and  round  ^ 
corresponding  side  of  the  scrotum,  so  as  to  isolate  it.  Another  strip  k  w» 
passed  from  behind,  in  a  longitudinal  direction,  over  the  lower  end  d  ^ 
testis,  and  upwards  upon  the  anterior  part  of  the  scrotum ;  and  then,  tf « 
succession  of  horizontal  and  vertical  strips,  neatly  overlapping  and  dnR 
tightly,  the  organ  is  completely  enveloped  and  compressed.  To  be  of  •■? 
service,  the  strapping  must  be  tightly  and  evenly  applied  ;  but  at  the 
time  care  must  be  taken  not  to  strangulate  the  scrotum  by  drawing  don  t^ 
upper  strips  of  plaster  too  forcibly.    In  a  case  of  syphilitic  diseueof 
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testis,  in  which  I  was  obliged  to  have  recourse  to  castration,  the  whole  of  the 
side  of  the  scrotum  had  sloughed  away,  leaving  the  testis  exposed  and  fungat- 
ing,  in  consequence  of  the  tight  strapping  which  had  been  employed  before  the 
case  came  into  my  hands. 

After  the  swelling  has  subsided,  the  patient  must  wear  a  suspensory  bandage 
for  some  months. 

The  Induration  about  the  Epididymis^  which  usually  remains  after  epididy- 
mitis, must  be  treated  by  prolonged  counter-irritation  with  tincture  of  iodine, 
or  by  the  application  of  the  iodide  of  lead  or  iodine  ointment.  So  long  as  any 
induration  is  left  it  is  doubtful  whether  the  secretion  is  able  to  find  its  way 
through  the  thickened  epididymis. 

Abscess  of  the  Testicle  as  the  result  of  orchitis  is  rare,  but  is  less  ex- 
ceptional after  some  forms  of  the  disease  than  others.  Gonorrhceal  epididy- 
mitis is  followed  by  suppuration  only  in  extremely  rare  instances.  Marmaduke 
Sheild,  who  has  recently  investigated  this  subject,  has  collected  a  considerable 
number  of  cases  in  which  suppuration  has  followed  the  passage  of  instruments. 
Thus,  abscess  of  the  testicle  has  been  known  to  follow  catheterization,  and  also 
lithotomy  and  lithotrity.  Traumatic  orchitis  rarely  suppurates.  With  regard 
to  the  inflammation  of  the  testicle  which  follows  specific  fevers,  Terrillon  and 
Monod  state  that  orchitis  after  typhoid  more  frequently  ends  in  suppuration 
than  any  other  variety,  whereas  Sheild  was  unable  to  find  a  single  recorded 
case  in  which  abscess  of  the  testicle  had  occurred  after  mumps.  Wilks  and 
Moxon  mention  four  cases  in  which  they  found  abscess  of  the  epididymis  in 
pysBmia.  Simple  abscess  of  the  testicle  must  be  carefully  distinguished  from 
those  due  to  tuberculous  or  syphilitic  disease,  and  also  from  suppuration  in  the 
cavity  of  the  tunica  vaginalis. 

In  true  abscess  of  the  testicle  the  pus  forms  under  the  tunica  albuginea, 
adhesion  takes  place  between  the  testis  and  the  scrotum,  the  fibrous  coat 
H^ves  way,  and  the  pus  gets  vent  externally  through  the  integuments.  Into 
the  aperture  that  necessarily  results  a  portion  of  the  secreting  tissue  of  the 
gland  sometimes  projects,  and,  becoming  inflamed,  forms  a  red.  granular,  and 
fungous  mass,  protruding  through  and  overlapping  the  edges  of  the  aperture. 
The  treatment  consists  in  making  an  incision  as  soon  as  the  presence  of  pus 
is  suspected  ;  if  a  fungus  testis  forms,  it  must  be  treated  as  described  at 
p.  1252. 

laflanLmation  and  Abscess  of  the  Cord. — In  some  cases  the  inflamma- 
tion of  the  t(?stis  may  extend,  or  the  disease  may,  from  the  first,  be  limited  to 
the  areolar  tissue  of  the  cord,  giving  rise  to  tumefaction,  with  a  good  deal  of 
j>ain  and  tenderness,  and  eventually  abscess,  accompanied  by  the  usual  signs 
of  suppuration.  The  Treatment  of  such  a  case  must  be  conducted  on  ordinary 
principles,  early  discharge  for  the  pus  being  secured. 

Chronic  Orchitis  of  a  persistent  character  constitutes  a  di^^tinct  disease  of 
the  testis,  so  clnsely  allied  to  some  forms  of  tumour  of  this  organ  in  its  char- 
acter and  pathology,  that  it  will  be  more  convenient  to  consider  it  with  the 
Solid  Enlargements  of  the  <iland  (p.  12.")!). 

HYDROCBUB. 

By  Hydrocele  is  meant  an  accumulation  of  serous  fluid,  formed '>^^^'^* 
nexion  with  the  testis  or  cord.     In  the  most  common  form  the  flai^  owsq:^<5^ 
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the  sac  of  the  tunica  vagmalis  ;  but  in  other  instances  it  forma  disimct 
either  in  connexion  with  the  tegtia  or  upon  the  cord.     It  will  be  c<MiTeaic9ii 
to  describe  hydrocele  of  the  testis  and  hydrocele  of  the  curd  BepunUelv. 

Hydrocklb  of  the  Tkstis.^ — 1.  Hydrocele  of  the  Tunica  Va^iamlis« 
or  Tagmal  Sydrocele,  is  the  ordinary  form  of  tlie  disetise.  It  may  oocrjrA* 
the  result  of  acute  onhitis,  the  infJanimatioi)  of  the  testis  eausin"^  the  effaauia ^ 
of  a  quantity  uf  fluid  into  its  serous  investment  (p.  J2:U).  Thifi,  honevi^H 
not  the  kind  of  hydrocele  that  is  commonly  met  with  ;  the  fluid  so  p<>un,*diH 
as  the  result  of  active  inflammation  usually  becoming  absorbed  ns  the  \wtth 
recover  their  normal  condition.  The  true  or  primary  hydrocele  oceari  M  • 
chronic  disease,  without  iiny  tiii^ns  of  inflammation  of  the  testicle,  or,  at  inoit* 
with  but  slight  tenderness  of  that  orj^an.  It  is  raosL  frequently  met  within 
individuals  about  the  middle  period  of  life,  commonly  without  Aoy  cvidtui 
exciting  cause,  either  constitutional  or  locah     It  is  very  comnaoii  in  men  wliu 

have  hvedlont^  in  warm  climatea,  and  Fajrw 
c-unsiders  it  in  t^ome  euse^  U>  have  a  maliriii 
ori|u'in.  Hydrocele  is  iiim  rery  frwjnentJy 
seen  in  infants  when  but  a  few  days  old^  Mid 
may  very  poseibly  be  present  at  the  time  iiT 
birth. 

The  Symptoms  of  hydrocele  are  tokablr 
evident.  The  disease  bej^Hiis  with  a  degnr 
of  BwelHng  and  weight  about  the  testis :  tlir 
swelling  may  at  first  be  aoft^  hoi  after  m  \ 
while  kicomes  hard  and  tensie  ;  rr  '  -  t  tt 
80   from    the  commencement.      I  01* 

impuUc  in  it  when  the  patient  cough^i.  VV'iia^ 
ever  its  original  condition*  the  tamoiir  loia 
becomes  oval  or  pyriform  in  aliape,  bei^( 
narrowed  abore^  rounded  and  bfoad  beio«i 
it  is  smooth  and  uniformly  tenee  and  hud; 
it  usually  fluctuates,  but  may  hare  aendy  * 
semi-elastic  feel.  It  reaohea  npiraidl  abofr 
the  cord  towards  the  extental  ftMffmi— ^ 
ring,  which,  however,  is  rarely  invaded  lij  tf* 
and  the  cord  is  usually  dtstinctty  to  be  felt  above  the  upper  limit  of  tlia 
Most  commonly  the  size  varies  from  that  of  a  goose's  ^^^  to  a 
but  sometimes  it  may  attain  a  considerabiy  greater  magnitude  than 
will  then  cause  much  inconvenience,  m  it  reticbes  up  closd  to  the  exteml 
ring,  and  drags  over  the  penis*  causing  that  organ  to  be  baiied  ia  ft^  oi  « 
to  interfere  with  m icturition.  1  i  1  bbon,  the  historian,  had  on  enoimoiv  bydfOoak 
which  was  tapped  by  Cline,  wh«j  drew  oJT  sijc  qnarU  of  fluid. 

The  most  clmractertsttc  sign  of  hydrocele  is  its  tninnlucisiicy.  TUa  Mjf 
always  be  detected  by  the  Surgeon  grasping  the  posterior  pan  of  the  tmpi^ 
with  one  hand,  so  as  to  put  the  integuments  of  the  fore  pan  on  tbeitnldl^ 
then  placing  the  edge  of  the  other  hand  alont;  the  most  prominent  {^iTi  tff  tk^ 
swelhng,  and  having  a  lighted  camUe   held  Att^lhfr  n? 


lt\^  MS.— Double    Hydroeolc!,  «xtonrling 


1ii«  «Ttema]  ftbdrnnitui 
And  sinHtUting  bcrtiiiL 


ring 


simple  and  efficient  method  of  detennining  tht; 


[«  by  polliaf  tb» 


end  of  a  stethoscope  against  the  tumour,  and  lo(»king  down  the  tnhe 
the  light.     If  the  walls  of  the  sac  be  thick,  or  the  fluid  dork^  the 


INFANTILE   HYDROCELE.  1239 

of  light  through  it  may  not  be  perceived  unless  the  examination  be  conducted 
in  a  darkened  room,  or  it  may  even  become  completely  opaque.  It  must  not 
be  forgotten  that  in  infants  a  hernia  may  be  translucent  on  account  of  the 
thinness  of  the  structures  at  that  age. 

We  have  already  seen  that  the  ordinary  hydrocele  of  the  tunica  vaginalis 
may  vary  as  to  size  :  it  may  also  differ  as  to  shape  ;  in  some  cases  being 
globular,  in  others  constricted  in  the  middle,  or  of  an  hour-glass  shape 
(Fig.  1)48). 

The  quantity  of  liquid  varies  considerably  ;  there  are  usually  from  six  to 
twelve  or  twenty  ounces,  but  I  have  known  a  hydrocele  to  contain  more  than 
one  hundred  and  twenty  ounces.  The  fluid  is  generally  clear  and  limpid,  and 
of  a  straw  colour.  The  specific  gravity  is  from  1020  to  1024.  It  contains 
albumen  in  large  quantities,  but  not  quite  equal  in  amount  to  that  in  pure 
blood  serum.  Fibrinogen  is  abundantly  present,  but  the  fibrin-ferment  is 
wanting,  consequently  the  fluid  is  not  spontaneously  coagulable.  Clotting 
can,  however,  be  at  once  determined  by  the  addition  of  a  little  blood  serum 
containing  white  corpuscles.  In  very  large  and  old  hydroceles  the  fluid 
may  l)ecoine  of  a  dark-brownish  or  chocolate  hue,  owing  to  the  admixture  of 
disintegrated  blood ;  and  it  will  then  be  found  to  contain  flakes  of  cholesterine. 
The  sac  is  usually  thin  ;  but  in  some  old  cases  it  becomes  thick  and  dense, 
lined  by  a  kind  of  false  membrane,  and  divided  by  septa  or  bands,  occasionally 
to  such  an  extent  as  almost  to  separate  it  into  distinct  compartments.  When 
the  sac  is  thick,  and  the  fluid  opaque  and  turbid,  there  may  be  considerable 
dilflculty  in  detecting  the  translucency. 

The  testis  is  often  somewhat  enlarged,  especially  about  the  epididymis, 
and  frequently  slightly  tender,  more  particularly  in  the  early  stages  of  the 
complaint.  It  is  almost  invariably  situated  in  the  posterior  part  of  the  sac 
( Fig.  944),  but  may  sometimes  be  found  towards  its  anterior  part.  When  this 
is  the  case,  the  epididymis  will  be  found  turned  towards  the  front,  owing  to 
the  organ  being  retroverted.  If  the  hydrocele  is  of  any  size  and  tense,  the 
testicle  is  lost  in  it.  It6  situation  can  then  be  recognized  by  the  characteristic 
pain  elicited  by  pressing  on  it,  and  by  the  opacity  of  the  tumour  at  that 
point. 

Two  uncommon  varieties  of  hydrocele  of  the  tunica  vaginalis  need  short 
mention. 

In  the  so-called  Congenital  Eydrooale,  the  funicular  portion  of  the 
processus  vaginalis  having  remained  unobliterated,  the  sac  of  the  hydrocele  is 
in  communication  with  the  peritoneal  cavity,  and  the  fluid  occupies  the  same 
position  as  the  intestine  does  in  a  so-called  congenital  hernia.  It  differs 
from  an  ordinary  vaginal  hydrocele  only  in  the  fact  that  by  raising  the 
tumour  and  gently  s<{Ueezing  it  the  fluid  can  be  gradually  made  to  flow  back 
into  the  general  ]>entoneal  cavity. 

The  name  Infantile  Hydrocele  has  been  applied  to  a  hydrocele  of  the 
tunica  vaginalis  in  which  the  funicular  process  has  been  obliterated  only  at 
the  internal  abdominal  ring  and  remaiud  patent  below.  The  hydrocele  has 
therefore  a  narrow  prolongation  above  which  occupies  the  inguinal  canal. 
The  extension  of  swelling  into  the  inguinal  canal  and  the  consequent  existence 
of  a  slight  impulse  on  coughing  render  this  variety  of  hydrocele  more  easily 
mistaken  for  hernia  than  the  ordinary  fonn  ;  it  is,  however,  distinguished^ 
its  translucency,  irreducibility,  dulness  on  percuseion,  and  distinct  flucta^^''^^^* 
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The  C&i^trinifs  of  a  hydrocele  are  the  same  as  those  of  the  testis,     B 
the  intejTument,  probn^fatiods  from  the  iuteirolumnar,  LTemasttric,  and 
verstilig  Jkst^iie  may  lie  tmced  orer  the  surface  of  the  swelling  (Fig.  IU5). 

The  Treatment  of  liydrocele  is  PaUMive  and  Curatw$,  By  thv  Pailith 
lire  treatment  the  Snrgeon  soeka  simply  to  relieve  the  patient  of  the  ftimoj* 
auce  caused  by  tho  bulk  or  weight  of  the  tumour  ;  but  the  Curalire  has  fef 
its  object  the  permanent  reuKival  of  the  disease. 

Thr  Palliative  Treatment  consi^sta  in  the  use  of  a  Buspeusory  bandage  and 
cooling  lotion,  or  in  tapping'  with  a  fine  trochar.  Theee  simple  mf^ms^  bow- 
ever,  will  sometimes  succeed  in  effecting  a  radical  cure.  Thus,  in  infsnta*  it 
will  happen  that  tfie  appliciitioo  of  evaporating  lotions  or  ini!d  coantei^ 
irritants  may  remove  the  effused  fluid  ;  and  indeed  it  is  seldom  that  any 
plan  of  tn-atment  than  this  is  required  in  youn*j-  chiMrvrL     A  u^^eful  lotion  1 


ViiCfUuiUw  Itilil  o|j*iii. 


Flit.  l>V\-DiM««tlnii<#a  Hf4xma^ 
flivwtiic  Its  < 


the  purpose  consists  of  t»ne  composed  of  5]  of  chlond**  of  an  ij  ^ 

spirite  of  wine,  mid  5viij  of  water;  or  tincture  of  iodine  m:-.  -  1  U 
there  be  a  communication  with  the  peritoneum,  a  truss  should  W  appGed  mw 
the  inguinal  canaf<     hi  adults  it  occasionally  happens  th;^  '    lajipiaf  if 

the  tumour  has  fttected  a  cure.     Many  y«^r»  ago  a  get  ^^vm  Cute 

consulted  mv   for   »   suiall    hydrocele  which    had   liet-n  -"/fffil 

months;  I  tflpf>ed  it  with  a  fine  trod lur,  and  dn»\v  off  u'      :  ^.cmdi 

flaid.  This  was  followed  by  a  radical  cure.  This  caai^  bf^urs  iiitt  a  nftnarl 
made  by  Brfwiie^  that  the  few  instances  in  which  ho  had  known  stiopW  M|i|i«0|r 
to  produce  a  radical  cure  occurred  in  West  Indians,  1  have,  howe^er^  fi^fwii 
times  seen  hydroceles  disappear  after  having  been  tapped  a  few  iimca^  wtttKlii 
any  other  treatment,  in  p^irsous  who  hmi  never  bi'i*n  iu  hot  dinsausft.  TUl 
simple  ofieration  is  not,  however,  altogether  free  from  danger :  t  lia%tt  lenoira 
an  old  man  die  from  iuHammatory  oedema  of  th**  scn»tiim  af>»*r  baviiif  htm 
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tapped,  and  tetanns  also  has  followed  this  operation.  After  tapping,  it  nsaallj 
happens  that  the  hydrocele  slowly  forms  again,  attaining  its  former  bulk  at 
the  end  of  about  three  months.  Occasionally  it  will  be  found  that  the  hydro- 
cele returns  more  and  more  slowly  after  each  tapping  ;  so  that,  by  repeating 
this  simple  process  at  intervals  of  three,  then  six,  then  twelve  months,  the 
disease  will  finally  disappear.  I  have  several  times  seen  this  occur,  chiefly  in 
old  men.  When  a  congenital  hydrocele  has  been  tapped,  the  sac  soon  fills 
again  by  drainage  into  it  from  the  peritoneum  ;  and,  indeed,  in  such  a  case 
the  fluid  of  an  ascites  has  been  drawn  off  by  tapping  the  tunica  vaginalis. 

In  tapping  a  hydrocele  a  few  precautions  are  necessary,  the  principal  being 
to  avoid  puncturing  one  of  the  scrotal  veins,  or  injuring  the  testis.  In  the 
majority  of  cases  the  testis  is  situated  at  the  back  of  the  tumour,  and  is  con- 
sequently altogether  out  of  the  way  of  the  trochar.  Its  situation  should, 
however,  always  be  determined  before  the  operation.  This  may  be  done  by 
pressing  with  the  finger  firmly  on  different  points  of  the  sac  in  succession. 
The  patient  will  usually  be  able  at  once  to  tell  when  the  testicle  is  pressed 
upon  by  the  peculiar  "  testicular  sensation."    The  seat  of  the  gland  may  be 


b  " 

FiK.  1U»5.— TappiuK  a  IIy<lnK*«*le  :  ^e,  IntroduntioD  of  Trochar:  ft,  Position  of  Cannula. 

farther  determined  by  the  want  of  translucency  at  the  spot  at  which  it  is 
situated. 

The  operation  is  then  performed  as  follows: — 1.  The  trochar  should  be  well 
washed  in  carbolic  acid  lotion  (1  in  20).  2.  The  patient  should  l)e  made  to 
lie  down  or  sit  on  a  chair,  lest  he  become  faint.  8.  The  Surgeon,  then  grasp- 
ing the  hydrocxjle,  draws  the  scrotum  back  so  as  to  make  the  coverings  on  the 
front  of  the  tumour  as  thin  and  smooth  as  possible.  4.  He  then  selects  a  spot 
s  little  below  the  middle  of  the  tumour  where  no  vein  is  visible,  and  there  taps 
the  hydrocele,  h.  The  trochar  must  be  held  with  its  handle  in  the  palm  of 
the  hand,  and  the  index  finger  must  be  firmly  pressed  against  the  side  about 
three  quarters  of  an  inch  from  its  point  to  prevent  its  accidentally  slipping  in 
more  deeply  than  is  intended.  It  should  not  be  thrust  in  with  a  sudden 
plunge — which  is  always  painful  and  startling  to  the  patient — but  should  be 
steadily  pushed  forwards,  the  tumour  at  the  same  time  being  pressed  against 
its  point.  In  this  way  the  operation  is  almost  painless,  especially  if  care  is 
taken  to  avoid  blood-vessels  and  their  accompanying  nerves.  The  trochar  is 
to  be  pushed  in  directly  backwards  (Fig.  940,  a),  but  as  soon  as  the  trochar  is 
withdrawn  the  cannula  should  be  inclined  obliquely  upwards,  so  as  to  avoid 
the  chance  of  pressure  against  the  testis  (Fig.  940,  h).  C.  When  all  the  flxix^ 
has  escaped,  the  cannula  is  slowly  withdrawn,  the  e<lges  of  the  small  punot-^o:^ 
are  pressed  together  and  covered  with  a  little  cotton- wool  and  collodioo-- 
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suspensory  bandage  should  then  be  put  on,  and  rest  enforced  for  a  few  hwir^ 
The  fluid  sometimes  escapes  with  a  pulsatory  movement,  apparently  commnai 
Gated  by  the  arteries  of  the  cord.  If  the  testicle  have  been  found  in  fnmt, 
the  hydrocele  should  be  tapped  at  the  side  or  behind. 

Before  using  the  trochar,  it  i«  well  to  see  that  the  cannula  fits  cloeeij 
round  the  neck  of  the  trochar  ;  and,  above  all,  that  the  instrument  has  noi 
become  rusty  by  having  been  carelessly  put  aside  after  use  on  a  prtvioo- 
occasion. 

The  means  adopted  in  the  CnratiTe  Treatment  of  hydrocele  are  very 
various,  but  may  be  grouped  in  three  classes  : — 1.  The  injection  of  irritatinc 
fluids  into  the  cavity  ;  2.  Drainage  ;  and  3.  Partial  excision  of  the  saa  I 

In  order  that  the  radical  cure,  in  whichever  way  undertaken,  shoaW  be  »fi' 
and  efficient,  it  is  necessary,  in  the  first  instance,  that  the  disease  sh^^nld  hiw 
been  allowed  to  attain  a  chronic  condition,  more  particularly  if  the  hydrocek 
have  been  of  rapid  growth.  In  order  to  prevent  its  attaining  too  lar^  a  «», 
it  will  be  well  to  adopt  palliative  tapping  once  or  twice  before  attemptins:  the 
radical  cure.  Care  must  also  be  taken  to  remove  all  inflammation  and  tender- 
ness about  the  testis  before  having  recourse  to  this  mode  of  treatment.  If 
attention  be  not  paid  to  this,  recurrence  of  the  hydrocele  will  probably  ensoe. 

The  treatment  by  Injection  is  that  which  is  commonly  employed.  It 
consists  in  tapping  the  tumour  in  the  usual  way,  and  then  throwing  a  sofficiem 
quantity  of  stimulating  fluid  into  the  tunica  vaginalis  through  the  cannuli 
to  excite  a  moderate  degree  of  inflammation  in  it.  Port- wine,  or  a  solntioa 
of  the  sulphate  of  zinc  of  the  strength  of  5i  to  Jxij,  was  formerly  employed, 
but  their  use  has  been  entirely  abandoned  since  the  introduction  of  iodine  ani 
carbolic  acid  for  the  purpose. 

Injection  of  Iodine. — The  injection  of  tincture  of  iodine,  originalir 
introduced  by  Sir  J.  R.  Martin,  whilst  practising  at  Calcutta,  is  comrooolj 
regarded  as  a  more  certain  and  safe  mode  of  treatment  than  any  other.  Manf 
Surgeons  prefer  the  liquor  iodi  to  the  tincture,  believing  it  to  be  more  oertaiu 
in  its  effect.  The  operation  is  performed  as  follows  :  The  hydrocele  is  tapped 
in  the  usual  way  and  all  the  fluid  withdrawn.  If  the  patient  dreads  the  paizL 
one  drachm  of  a  5  per  cent,  solution  of  cocaine  may  be  injected  throng 
the  cannula  and  allowed  a  few  minutes  to  render  the  part  anaesthetic.  Tbe 
amount  of  the  tincture  of  iodine  injected  should  vary  from  two  drachms  ia 
half  an  ounce,  according  to  the  size  of  the  hydrocele.  It  is  injected  with  a 
glass  syringe,  which  must  fit  the  cannula  After  injection  the  Surgeon  ihoaid 
rub  the  scrotum  gently  over  the  testis,  so  as  to  diffuse  the  injection  eqoallj 
throughout  the  sac.  One  half  the  quantity  thrown  in  should  then  bealloiredw 
escape,  the  cannula  should  be  removed,  and  the  puncture  cloeed  with  a  piece  of 
strapping  or  wool  and  collodion.  The  cannula  used  for  this  purpose  sboaii 
be  made  of  platinum  and  not  of  silver,  which  is  apt  to  become  corroded  and 
made  brittle  by  the  iodine.  A  good  deal  of  inflammation,  with  fresh  effiiii«< 
into  the  sac,  will  generally  be  set  up,  usually  accompanied  by  subacute  inflash 
mation  of  the  testicle.  The  patient  should  therefore  keep  in  the  recnmbea: 
position  for  a  few  days  with  the  testicle  raised.  In  favourable  cues  tbe 
eff'usion  slowly  and  completely  disappears,  but  for  several  weeks  at  letfc  i 
suspender  should  be  worn. 

Useful  as  the  iodine  injection  is,  it  sometimes  fails  in  prodadng  a  ndia^ 
cure  of  the  hydrocele.    This  is  sometimes  due  to  the  injection  failing  uy  hnnr 
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about  sufiicieut  inflammation.  In  other  cases,  the  fluid  effused  as  the  result 
of  the  operation,  instead  of  slowly  disappearing,  remains  imperfectly  or  alto- 
gether unabsorbed.  If  the  walls  of  the  hydrocele  are  much  thickened,  injec- 
tion may  fail,  as  the  cavity  cannot  collapse.  In  successful  cases  the  result 
may  sometimes  be  due  to  complete  obliteration  of  the  cavity  of  the  tunica 
vaginalis  by  adhesions  ;  but  this  is  not  necessarily  so,  and  examination  of  the 
parts  after  death,  in  cases  previously  cured  by  injection,  has  sometimes  shown 
a  complete  absence  of  adhesions. 

The  proportion  of  cases  in  which  the  iodine  injection  fails  to  bring  about  a 
radical  cure  of  the  hydrocele  is  variously  estimated  by  different  Surgeons. 
Thus,  Martin  stated  that  in  India  the  failui'es  scarcely  amount  to  1  per  cent. ; 
Velpeau  calculated  them  at  6  per  cent.  I  am  not  aware  that  any  statistics  of 
this  mode  of  treatment  in  this  country  have  been  collected  ;  but  the  general 
opinion  of  Surgeons  would  appear  to  be  decidedly  in  its  favour,  as  being  the 
safest  plan  of  treatment  that  has  yet  been  introduced.  In  this  opinion  I  fully 
concur  :  yet  it  is  by  no  means  improbable  that  the  success  of  the  iodine  in- 
jection in  this  country  would  prove  to  be  not  quite  so  great  as  is  generally 
believed.  I  have  seen  a  considerable  number  of  cases  of  simple  hydrocele  of 
the  tunica  vaginalis,  both  in  hospital  and  in  private  practice,  in  which  a 
radical  cure  had  not  been  effected,  although  recourse  had  been  had  to  the  iodine 
injection  by  some  of  the  most  careful  and  skilful  Surgeons  of  the  day,  as  well 
as  by  myself.  It  is  especially  apt  to  fail  in  men  advanced  in  years.  In  them 
there  is  either  not  sufficient  inflammation  excited,  or  if  it  be,  the  fluid  that  is 
as  a  consequence  effused  into  the  tunica  vaginalis  is  not  re-absorbed. 

Zj^ection  of  Carbolic  Aoid. — The  use  of  carbolic  acid,  instead  of  iodine, 
as  an  injection  for  hydrocele,  has  been  recommended  by  Levis  of  Philadelphia. 
The  advantages  claimed  for  carbolic  acid  over  iodine  are  that  it  is  more 
certain  and  less  painful,  and  also  that  it  produces  a  more  rapid  cure  with  less 
risk  of  complications. 

Levis  recommends  that  a  drachm  of  pure  carbolic  acid  be  liquefied  with  5  or 
10  per  cent,  of  glycerine.  This  is  injected  through  the  cannula,  by  which  the 
fluid  has  been  withdrawn,  by  means  of  a  large  hypodermic  syringe.  Or  the 
Surgeon  may  follow  Jacobson's  suggestion  to  introduce  the  needle  of  an 
exploring  syringe  into  the  hydrocele,  then  to  tap  the  hydrocele  in  the  ordinary 
way,  and  after  withdrawing  the  cannula,  to  screw  the  syringe  on  to  the  needle 
which  is  already  in  position  and  inject  the  liquefied  carbolic  acid.  It  cannot 
yet  be  considered  proved  that  recurrence  is  less  common  after  carbolic  acid 
than  iodine  injections.  The  danger  of  carbolic  acid  poisoning  seems  to  be 
extremely  small. 

Znciaioxi  and  Drainage. — The  simple  method  of  introducing  a  good- 
sixed  drainage-tube  into  the  hydrocele  and  applying  an  antiseptic  dressing 
has  been  found  frequently  to  fail  to  effect  a  radical  cure,  the  sac  refilling  after 
the  tube  was  removed. 

Free  incision  was,  therefore,  recommended  by  Volkmann.  In  hi<*  operation 
the  sac  is  incised  along  its  anterior  aspect  and  the  fluid  evacuated  and  the  cavity 
washed  out  with  carbolic  acid  lotion  (1  in  20)  ;  the  tunica  vaginalis  is  then 
attached  to  the  skin  by  a  few  points  of  suture  and  the  parts  dressed  anti- 
•eptically.  The  operation  is  not  followed  by  orchitis,  and  the  wound  heals 
in  about  two  weeb*.  The  results  have  been  very  satisfactory,  but  T«^ws^*«^ 
liave  occurred  even  after  this. 
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Partial  Excision  of  the  Tunica  Vaginalis,  as  reoommended  bj  Von 
Bergmann,  mast  be  regarded  as  the  most  certain  method  of  treatment,  and 
is  available  in  cases  in  which  from  the  thickness  of  the  sac-wall  injection 
is  unlikely  to  be  successful,  or  in  which  it  has  failed.  The  operation  con- 
sists in  freely  exposing  and  opening  the  distended  tunica  vaginalis,  sepanting 
the  parietal  layer  from  its  coverings,  and  cutting  it  away  at  a  short  digUnoe 
from  the  testicle.  The  edges  of  the  divided  tunica  vaginalis  are  sutured  to 
those  of  the  skin. 

Kocher  and  Juillard,  however,  advise  that  the  sac  should  not  be  so  exten- 
sively removed.  They  expose  the  tunica  vaginalis  and  separate  it  from  the 
superficial  coverings  of  the  testicle,  great  care  being  taken  not  to  injure  the 
vas  deferens  or  .vessels  which  may  be  spread  out  on  the  sac.  All  Weeding 
being  arrested,  the  sac  is  opened  and  as  much  cut  away  as  will  leave  a  suffidect 
covering  for  the  testicle.  The  edges  of  the  sac  are  then  united  by  ca^nt 
sutures,  and  finally  the  wound  in  the  skin  is  united  in  the  same  way.  Eocher 
recommends  no  drainage.  Juillard  drains  the  external  wound.  If  all  g«f 
well  no  inflammation  of  the  testicle  or  the  sac  follows,  and  the  patient  it 
well  in  eight  days. 

In  hydrocele  of  children  and  infants  Acnpnnctnro  will  often  be  found  to 
effect  a  cure.  The  scrotum  having  been  put  upon  the  stretch,  the  hydroodc 
is  punctured  at  two  or  three  points  with  a  large  darning-needle,  introdnoed 
slowly  by  being  rotated  between  the  finger  and  thumb.  From  the  punctnrei 
thus  made  the  serum  slowly  escapes  into  the  cellular  tissue  of  the  scrotnm, 
whence  in  two  or  three  days  it  is  absorbed. 

This  mode  of  treatment  will  be  found  the  safest  and  moat  effectual  in  the 
hydroceles  of  young  children  in  whom  it  would  be  extremely  dangerous  to 
attempt  a  cure  by  injection  of  iodine.  It  may  always  be  safely  employed  if 
the  application  of  the  lotion  before  mentioned  fails  to  cure  the  disease. 

It  is  not  always  prudent  to  have  recourse  to  the  radical  cure  in  the 
treatment  of  hydrocele.  In  persons  advanced  in  years,  or  of  feeWe  ind 
unhealthy  coustitution,  the  inflammation  excited  in  the  tunica  vaginalifl  bj 
any  of  the  means  just  described  may  run  on  to  such  an  extent  as  to  gift 
rise  to  inflammatory  oedema,  and  even  sloughing  of  the  scrotum,  with  gmt 
danger  to  life.  In  these  subjects  it  is  much  safer  and  usually  sufficient  xo 
temporize  with  the  hydrocele,  and  only  to  tap  as  occasion  arises  from  th? 
increasing  size  of  the  swelling. 

Encysted  Hydrocele  of  the  Epididymis. — In  this  variety  of  the 
disease  the  fluid  does  not  lie  in  the  tunica  vaginalis,  but  is  contained  in  t 
cjst  which  projects  from  the  surface  of  the  epididymis. 

Curling  pointed  out  the  fact,  that  small  pedunculated  cysts  about  the 
size  of  cuiTants,  and  composed  of  a  fine  serous  membrane,  lined  with  tOR- 
lated  epithelium,  are  very  frequently  found  beneath  the  visceral  tunica  vagini- 
lis  covering  the  epididymis.  They  are  delicate  in  structure,  contain  a  deir 
limpid  fluid,  and  are  very  liable  to  rupture.  They  are  met  with  at  all  ages 
after  puberty.  According  to  Gosselin,  after  the  age  of  forty  they  occurred  ii 
at  least  two-thirds  of  the  testes  examined  to  ascertain  their  presence.  iMidb 
cysts  as  these  may  remain  stationary,  of  small  size,  undiscemible  during  lile; 
they  may  rupture  into  the  tunica  vaginalis  ;  or  they  may  enlarge  and  becooe 
developed  into  tumours  of  considerable  size. 

Three  vestigial  structures  are  present  in  the  neighbourhood  of  the  epididf- 
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mis,  which  may  possibly  be  connected  with  the  origin  of  these  cysts  :  1.  The 
Vas  aberrans,  a  remnant  of  the  Wolffian  duct,  which  forms  a  branched  con- 
voluted tube  leading  from  the  commencement  of  the  vas  deferens  and  extending 
a  short  distance  up  the  cord ;  2.  The  Organ  of  Giraldes,  a  relic  of  the 
Wolffian  body,  which  comprises  a  few  small  convoluted  tubes  lined  with 
columnar  epithelium,  situated  immediately  above  the  head  of  the  epididymis  ; 
and  3.  The  Hydatids  ofJlorgagni,  a  relic  of  the  Mullerian  duct,  which  persists 
as  the  small  pedunculated  cysts  above  mentioned. 

The  fluid  of  these  cjsts  possesses  the  remarkable  characteristic,  discovered 
by  Listen,  of  containing  spermatozoa  (Fig.  947).    Though  spermatozoa  do 
not  always  exist  in  this  fluid,  yet  they  are  usually  met  with,  sometimes  in 
small  quantities,  at  others  so  abundantly  as  to  give  it  a  turbid  or  opalescent 
appearance.    This  admixture  of  spermatozoa  with  the  clear  fluid  of  the  cyst 
is  probably  due,  as  pointed  out  by  Curling,  to  the  accidental  rupture  of  a 
seminal  duct  into  an  already  existing  cyst.      Spermatozoa  havei  also,  but 
very  rarely,  been  found  in  the  fluid  of  an  ordinary  hydrocele  of  the  tunica 
vaginalis ;  and  then  probably  their  presence 
was  due  to  the  rupture  of  one  of  these  cysts 
into    the    tunica  vaginalis.      Hence    their 
presence  in  the  fluid  of  hydrocele  may  in 
most  cases  be  considered  as  characteristic  of 
the  encysted  variety  of  the  disease. 

The  JSigns  of  encysted  hydrocele  of  the 
epididymis  differ  in  some  respects  from  those 
presented  by  hydrocele  of  the  tunica  vaginalis. 
The  tumour  is  smaller,  more  irregular  in  shape, 
and  does  not  envelop  the  testis  completely,  but 
18  situated  bc^hind  and  above  it,  in  connexion 
with  the  epididymis. 

The  Duigmsis  from  ordinary  hydrocele  of  '''''  '''"^'''X^^^i^'^"'  ''"''"'"* 
the  tunica  vaginalis  may  be  made  by  ob- 
serving :  1.  That  the  testis  is  below  and  in  front,  and  not  covered  in  by 
the  encysted  form  of  the  disease  ;  2.  That  the  tumour  is  more  globular  or 
irregular,  and  less  pyriform  ;  3.  When  tapped,  the  fluid  will  usually  be  found 
to  be  opalescent. 

Treatmeyii, —  In  many  cases,  when  the  cyst  is  small,  no  treatment  is  neces- 
sary, and  in  others  the  swelling  reappears  so  slowly  after  simple  tapping  that 
this  alone  is  sutHcient.  Injection  with  strong  tincture  of  iodine  or  with 
carbolic  acid  may  bring  about  a  cure,  but  the  treatment  does  not  seem  so 
frequently  succeKsful  in  this  as  in  the  last  form  of  hydrocele.  If  injection 
fail  an  incision  bIiouKI  be  made,  and  the  cyst-wall  either  partially  excised,  or, 
if  possible,  eomplfctoly  enucleated. 

Sncystad  Kydrooele  of  the  Body  of  the  Testis. — This  name  has 
been  applied  to  cyst^s,  usually  small  in  size,  which  are  very  rarely  met  with 
iu  connexion  with  the  body  of  the  testis,  where  they  lie  between  the  tunica 
vaginalis  and  the  tunicui  albuginea.  In  Astley  Cooper's  work  a  multilocular 
cyst  of  considerable  size  in  this  position  is  figured,  but  such  a  condition  is 
exceedingly  rare,  and  as  a  rule  these  cysts  are  of  no  practical  importance. 

Hydrocelk  of  thk  Spermatic  Cord. — This  occurs  in  two  fonxk%'»  '^^ 
Encysted  and  the  Diff'used. 
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Encysted  Hydrocele  of  the  Cord. — ThiB  disease  is  characterheed  by  ife 

presenoe  of  a  round  or  oval  tumour,  situated  on  the  cord,  below  or  within  tile 
inguinal  canal.  It  is  Bniooth,  elastic,  and,  if  of  sufficient  size,  may  show  ienii- 
transpai^ncy  on  examination  by  transmitted  light.  It  can  be  pushed  up  intA 
the  abdomen,  unless  the  testicle  be  drawn  firmly  down  so  as  to  put  the  i 
on  the  stretch,  when  the  cyst  becoraee  fixed.  It  receives  no  impobo 
coughing,  and  does  not  alter  in  size  on  being  steadily  compressed.  Ocw 
sionally  more  than  one  cyst  may  be  met  with*  It  appears  to  be  due,  in  moA 
cases,  to  imperfect  closure  at  one  or  more  points  of  the  fanicolar  portion  of 
the  processus  vaginalis,  and  to  distension  by  fluid  of  the  unclosed  portions, 
some  instances  in  which  tbtr  cyst  lies  at  the  lower  end  of  the  cord,  it  is 
that  it  arises  as  a  cystic  growth  fi'om  tiie  vas  aberrans  or  the  organ  of  GimldAi; 
These  tumours  may  occur  at  all  ages,  but  are  met  with  chiefly  in  the  yono^, 
and  are  not  un frequent  amongst  children.  The  fluid  of  a  hydrocele  of  the 
cord  is  hgliter  in  colour  than  that  of  one  of  the  tunica  vaginalis. 

The  IVeatmml  of  these  cysts  is  best  conducted  by  dissecting  them  out*  If 
simply  punctured  they  speedily  fill  again  ;  injection  of  iodine  is  anoertatn^ 
and  may  give  rise  to  troublesome  inflammation*  In  dissecting  them  outou^ 
must  be  taken  not  to  injure  the  constituents  of  the  cord.  If  they  roptiiitv 
and  the  whole  wall  cannot  be  got  away,  recurrence  is  very  likely  t«  occur. 

The  name  ft/nictflar  htfdroeeh  is  sometimes  used  for  a  rare  condition  in 
which  the  funicular  process  remains  open,  hut  is  shut  off  below  from  tht 
tunica  vaginalis.  A  reducible  swelling  forms  in  front  of  the  oord  from 
accumulation  of  fluid  in  the  open  proceaa. 

Diffaaed  Hydrocele  of  the  Cord  consists  in  the  infltrmtioQ  of 
spermatic  cord  with  serous  fluid,  contained  in  fairly  distinct  spaoee^ 
living  rise  to  an  oval  or  oblong  irregular  oircomscribed  tumour,  extend 
below  and  into  the  inguinal  canat.  The  Treatment  consists  in  the  ap|iltc 
of  blisters,  or  of  counter-irritant  plasters.  Should  the  disease  pronr  vtiy 
troublesonie,  an  incision  might  be  made  into  the  swelling,  80  aa  to  let  out  die 
fluid  and  allow  the  cysts  to  become  consolidated. 


fiJEMATOGBliS. 

By  Ham&tocele  is  meant  an  accumulation  of  blood  in  contnexioQ  wiiJi  ( 
testicle  or  sjit^rmaiic  c«Td.  in  the  large  majority  of  cases  the  blood  ia  tffii 
into  the  cavity  of  the  tunica  Viiginalis, 

Efematocele  of  tlie  Tiuuca  Yaginaiia  is  of  two  kinds^  traamado  ml 
spontaneous*  The  Tmumaiic  is  by  far  the  more  common  form* 
arising  iVora  a  Itlow  on  or  a  scjueeze  of  tlie  testis,  by  which  one  nf  the ' 
ramifying  on  the  surface  uf  the  gland  is  ruptured,  and  blm>d  ta  poin^d  mta 
the  tunica  vaginalis.  It  may  arise  also  in  tapping  a  hydrocck,  from  i\m 
point  of  the  trochar  being  pushed  too  directly  backwards  and  punciiiriag  tte 
testis,  or  wounding  a  vessel  in  the  cord,  or  ocoasionally  from  a  blow  a|WOi 
hydrocele.  Sponinmom  Httmn tootle  is  a  dieeaae  of  rare  ocrarreDoe^  i 
apparently  from  the  rupture  of  an  enlarged  spermatic  vein  into  Ilia 
vaginalis.  It  attains  a  larger  size,  and  is  altogether  a  moi^  foimid 
aflectiiin,  than  the  traumatic  hteniatooele. 

Characters. — In  whatever  way  occurring,  a  biematocele  sIowIy  biti  pradi* 
ally  increases  until  it  attains  about  the  size  of  a  duck's  egg,  or 
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of  a  cocoa-nut.  It  is  seldom  that  it  becomes  larger  than  this ;  but  cases 
are  recorded  in  which  the  tumour  has  attained  an  enormous  magnitude. 
I  once  operated  on  a  case  in  which  a  spontaneous  haematocele  had  existed  for 
8ix  years  ;  it  was  as  large  as  a  melon,  and  contained,  besides  about  a  quart  of 
dark  thin  blood,  a  handful  of  partially  decolorized  and  tough  fibrin,  the  greater 
portion  of  which  was  firmly  adherent  to  the  inside  of  the  greatly  thickened 
tunica  vaginalis  in  filamentary  and  laminated  masses,  with  here  and  there 
nodules  interspersed.  The  whole  of  the  interior  of  the  tunica  vaginalis  closely 
resembled  an  aneurismal  sac. 

The  fluid  contained  in  the  haematocele,  when  the  disease  is  recent,  consists 
of  pure  blood.  The  blood  so  effused  will  continue  fluid  for  years ;  but  at  last 
it  may  decompose  and  set  up  fatal  inflammatory  mischief ;  in  some  rare 
instances  the  tumour  becomes  partly  solidified  by  the  deposit  of  masses  of 
fibrin  lining  the  interior  of  the  tunic*  vaginalis,  which  are  sometimes 
decolorized  and  arranged  as  in  the  case  just  referred  to  and  in  one  recorded 
by  Bowman.  When  the  hajmatocele  is  of  old  standing,  changes  take  place 
both  in  the  effused  blood  and  in  the  sac.  The  blood  becomes  at  first  dark 
and  treacly.  As  chemical  changes  advance  further  it  becomes  converted  into 
a  dirty-brownish  fluid,  full  of  shi-eds  of  partly  decolorized  fibrin  and  crystals 
of  cholesterine.  The  tunica  vaginalis  becomes  thickened  and  indurated, 
and  may  undergo  calcification.  This  change  I  found  in  a  patient  whose 
disorganized  testis  I  removed  for  a  haematocele  of  nearly  forty  years' 
standing. 

The  Ssrxnptoms  are  generally  sufficiently  obvious.  The  occurrence  of  the 
tnmonr  subsequently  to  a  blow,  strain,  or  injury,  its  gradual  increase  in  size, 
its  heavy  but  semi-elaatic  or  obscurely  fluctuating  feel,  and  the  absence  of 
translucency,  form  the  most  important  signs.  Its  shape  is  somewhat 
uncertain.  When  recent  it  may  have  the  pyriform  shape  of  a  hydrocele,  but 
an  old  haematocele  is  always  more  or  less  oval  or  rounded  in  form  and  smooth 
on  the  surface,  and  thus  comes  closely  to  resemble  a  solid  tumour.  Except  in 
very  old  cases,  in  which  atrophy  of  the  testicle  from  pressure  has  occurred, 
the  peculiar  "  testicular  sensation "  will  be  perceived  by  the  patient  if  the 
gland  is  pressed  upon. 

Diagnosis. — Haematocele  maybe  mistaken  for  hydrocele,  hernia,  and  other 
scrotal  swellings.  The  mode  of  distinguishing  it  will  be  described  at  the  end 
of  this  chapter,  with  the  diagnosis  of  scrotal  tumours  in  general.  It  is  most 
frequently  confounded  with  solid  tumours  of  the  testicle  ;  and  upon  this  fact 
is»founded  the  excellent  rule  of  practice  never  to  remove  a  doubtful  tumour  of 
the  testis  without  first  ascertaining,  by  an  iucision  into  its  substance,  that  it 
18  not  a  hiematocele. 

Trsatment. — When  the  effusion  of  bloo<l  is  only  moderate  in  amount,  and 
of  quite  recrent  occurrence,  further  haemorrhage  may  be  prevented  by  keeping 
the  patient  lying  flat  on  his  back  with  the  scrotum  raised  on  a  small  pillow, 
and  an  ice  bag  or  evaporating  lotion  applied.  If  the  blood  shows  no  signs  of 
undergoing  absorption,  the  Surgeon  may  evacuate  it  with  a  trochar  and 
cannula  while  it  is  still  fluid.  Every  care  must  be  taken  to  avoid  setting  up 
suppuration  by  the  use  of  an  imperfectly  cleaned  instrument.  In  a  case  under 
my  care,  although  the  haematocele  had  existed  for  three  years,  a  complete  c^^sa 
followed  the  operation  of  tapping.  Huch  simple  treatment  as  this,  howe;^^^ 
cannot  be  depended  upon,  and  it  usually  becomes^  necessary  to  lay  o^^^*-    ^^^ 
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sac.  This  should  be  done  very  freely,  the  altered  blood  clot  and  fibrinous 
deposit  being  thoroughly  removed  from  the  sac.  The  operation  can  geneniDT 
be  completed  by  partially  excising  the  sac  wall  and  suturing  its  divided  edg«s 
to  those  of  the  skin.  The  incision  should  be  loosely  plugged  with  a  strip  of 
gauze,  and  an  antiseptic  dressing  applied.  The  remaining  caTity  is  allowed  to 
granulate  from  the  bottom  and  thus  become  obliterated.  If  the  tumoor  irere 
of  very  large  size,  and  the  tunica  vaginalis  much  thickened,  hardened,  sod 
parchment-like,  with  adherent  and  laminated  fibrin,  castration  might  posBUj 
be  required.  In  the  instance  to  which  I  have  already  referred,  and  which  ii 
represented  in  Fig.  948,  this  was  rendered  necessary  in  consequence  of  these 
conditions,  and  was  successfully  done. 

EaBxnatocele  of  the  Spermatic  Cord  has  been  observed  by  Pott,  Cariiog, 
Bowman,  and  others  ;  it  is  a  rare  disease,  and  usually  occurs  in  the  fon& 
of  a  tumour  of  considerable  size,  suddenly  arising  after  a  strain  or 


Fig.  t»48.— Ha-niatocele  with  thick- 
ened Tunica  Vaginnli.s  and  atl- 
herent  Fibrin. 


violent  exertion,  giving  rise  to  rupture  of  a  varicose  spermatic  vein.   It 

commences  in  the  inguinal  canal,  and  thence  ex- 
tends downwards  along  the  course  of  the  oori. 
through  the  abdominal  ring  into  the  scrotum ;  bot 
it  does  not  surround  or  implicate  the  testis,  whidi 
can  be  felt  free  and  movable  at  its  lowest  part.  Ot 
incising  such  a  tumour  as  this,  a  quantity  of  Uood, 
partly  fluid  and  partly  coagulated,  has  been  foand, 
sometimes  contained  in  a  cavity  occasioned  bj  the 
laceration  and  separation  of  the  tissnes  of  the 
cord  and  scrotum.  The  most  remarkable  cue  of 
this  kind  on  record  is  one  related  by  Bownna,  ii 
which  the  tumour,  after  existing  for  ten  jesa 
had  attained  so  enormous  a  size,  that  it  rndied 
to  the  patella,  and  was  so  heavy  as  to  require  both 
hands  and  a  considerable  effort  to  raise  it  froa 
its  bed.  In  this  case,  death  appears  to  have  resulted  from  decompositioD  d 
the  contents  of  the  tumour. 

Diagnosis. — In  its  early  stages,  haematocele  of  the  cord  would  run  coiuidtf- 
able  risk  of  being  confounded  with  an  ifiguinal  hernku  The  more  difovd 
character  of  the  swelling,  however,  its  irregular  feel,  its  semi-flucttBtBy 
sensation,  and  the  impossibility  of  reduction,  might  enable  the  diagnosis  to  br 
made  (p.  860.)  Haematocele  of  the  cord  may  always  be  distinguished  froo* 
accumulation  of  blood  in  the  tunica  vaginalis,  by  the  testicle  not  hea^ 
implicated  in  the  former  case,  but  surrounded  by  the  fluid  in  the  latttf. 

The  Treatment  of  this  disease  must  in  the  earlier  stages  be  of  a  pilfitfiii 
kind,  consisting  in  rest,  support  of  the  tumour,   and   the  appliauioi  i 
evaporating  lotions.     Care  should  be  taken  not  to  incise  it  at  this  period,  Irt 
the  loss  of  blood  from  the  ruptured  vein,  after  the  evacuation  of  the  oooiai 
of  the  tumour,  become  uncontrollable.     In  one  instance  I  have  known  ^ 
con8e(|uenceK  from  this  cause  ensue  in  half  an  hour  after  making  an  \s0i^ 
into  the  tumour  and  turning  out  the  coagula.    When,  however,  the  diM» 
has  reached  a  chronic  stage,  and  is  no  longer  increasing,  it  may  be  indi* 
and  its  concents  bein«r  turned  out,  the  cavity  may  be  allowed  to  gntnoto 
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VARIOOOXIiS. 

Varix,  or  Enlargement  of  the  Spermatic  Veins,  is  a  disease  that  is 
commonly  met  with  from  the  age  of  puberty  to  about  the  thirtieth  year, 
seldom  commencing  later  than  this.  It  usually  occura  in  feeble  individuals 
having  the  scrotum  lax  and  pendulous ;  and  in  some  cases  appears  to  have 
been  brought  on  by  venereal  excesses. 

The  spermatic  veins  passing  from  the  testicle  and  epididymis  form  a  con- 
siderable plexus  of  small  vessels  in  the  cord,  known  as  the  pampiniform  plexus. 
In  the  inguinal  canal  the  branches  join  into  two  or  three  veins,  and  these 
again  into  a  single  vessel  which  accompanies  the  spermatic  artery  beneath  the 
peritoneum  on  the  psoas  muscle  and  opens  on  the  right  side  into  the  vena 
cava,  and  on  the  left  into  the  renal  vein.  The  effect  of  this  arrangement  is 
that  the  lower  part  of  the  veins  is  subject  to  considerable  tension  from  the 
weight  of  the  long  column  of  blood. 

In  varicocele  the  veins  undergo  changes  similar  to  those  already  described 
in  varices  of  the  lower  limb  ;  they  become  dilated  and  thickened,  except  where 
tbin-walled  pouches  form  in  the  walls,  and  are  very  tortuous.  When  cut  across 
the  open  mouths  of  the  vessels  stand  open  like  that  of  an  artery. 

The  veins  of  the  left  side  are  much  more  frequently  affected  than  those  of 
the  riirht  side  ;  and  never,  I  believe,  are  the  right  veins  affected  without  those 
of  the  left  side  participating  in  the  disease.  In  these  cases  of  double  varico- 
cele, the  left  side  is  almost  invariably  the  more  seriously  affected  ;  but  I  have 
seen  exceptions  to  this  in  one  or  two  instances. 

Various  theories  have  been  advanced  in  explanation  of  this  peculiar  liability 
of  the  left  side  to  be  affected.  The  theory  that  there  is  an  obstacle  at  the 
month  of  the  left  vein,  due  to  its  pouring  its  contents  into  the  renal  vein  at 
right  angles  to  the  flow  of  blood  through  that  vessel  into  the  vena  cava,  is 
probably  altogether  erroneous.  Possibly  the  pressure  of  a  loaded  sigmoid 
flexure  on  the  left  spermatic  vein  may  in  some  instances  serve  as  a  partial 
explanation.  It  does  not  appear  that  any  constant  difference  exists  in  the 
arrangement  of  the  valves  on  the  two  sides  ;  a  valve  is  usually  present  at  the 
termination  of  each  vein  ;  this  is  not  unfrequently  absent  on  the  left  side,  but, 
according  to  Rivington,  a  valve  will  then  generally  be  found  in  the  renal  vein 
cloee  to  the  entrance  of  the  spermatic.  W.  G.  Spencer,  who  believes  that  vari- 
cocele is  due  to  a  persistence  and  subsequent  enlargement  of  fcctal  veins,  which 
nsaally  disappear,  finds  that  at  an  early  period  the  veins  of  the  left  spermatic 
cord  are  much  more  numerous  than  those  of  the  right. 

tijmptoms. — The  symptoms  of  varicocele  consist  of  a  tumour  of  pyramidal 
flbapc,  having  a  soft  knotted  or  knobbed  feel,  owing  to  the  irregularly  swollen 
and  convoluted  condition  of  the  veins,  with  its  base  upon  the  testis  and  the 
apex  stretching  up  to  the  external  ring.  The  swelling  increases  when  the 
patient  stands  up,  if  he  take  a  deep  inspiration,  cough,  or  make  any  violent 
exertion.  Its  size  varies  from  sliglit  fulness  of  the  veins  to  a  large  mass, 
several  inches  in  circumference  at  the  hise.  When  the  patient  lies  down,  it 
goes  up  to  a  certain  extent,  but  immediately  returns  to  its  former  magnitude 
when  he  stands  up.  It  is  attended  by  a  sensation  of  weight  and  sometimes  of 
pain  of  a  neuralgic  character,  which  is  occasionally  very  acute  in  the  scrotum^ 
the  groins,  and  tho  loins,  more  particularly  when  the  tumour  in  unsupjKiY^^- 
This  pain  is  greatly  increased  on  the  patient  walking  or  riding ;  so  tl:^>^^  "^^ 

VOL.  II.  ^^  V» 
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fiome  cftses  he  is  almost  debarred  from  taking  exercise,  and  is  prevented  from 
fullovving  any  active  occupation.  Debility  of  the  generative  or^ris,  with  » 
tondeacy  to  seminal  emissions  and  much  mental  depression,  fre<|ueiiUy  aceom- 
panies  varicocele.  Although  the  testicle  of  the  affected  side  often  fe«-*la»  mtber 
smaller  and  soikr  than  its  fellow,  atrophy  as  a  result  of  varicocele  is  extr-^-^ 
rare.  Rupture  of  one  of  the  dilated  veins  may  occur  from  externaJ  i ' 
pfiving  rise  to  an  enormous  extravasation  of  Mood  into  the  areolar  ti^^ur  .  :  : 
scrotum.  Of  this?  Pott  relates  a  case.  1  have  known  the  jicoident  to  l^  at :  t  li  i  •] 
with  fatal  consetjuences,  A  man  who  **had  been  romping  with  his  wife" 
received  a  blow  on  a  varicocele,  when  an  enormous  extravagatioo  of  blood 
rapidly  formed  in  the  scrotum  and  the  cord,  for  which  he  was  admitted  into 
the  Ilospital  The  tumour  was  incised,  and  large  masses  of  co<agtthi  wcnr 
turned  out.  The  patient  sborblj  after^  in  the  absence  of  aasistaoce,  suddeatj 
became  fiiint  and  died  of  venous  haemorrhage.  The  bleeding  was  fun&d  l» 
have  proceeded  from  a  ruptured  spermatic  vein. 

Biagnosis.— The  diagnosis  of  varicocele  is  always  safficieDtly  easj:  tti 
peculiar  convoluted  feel,  its  broad  base  and  narrow  apex,  the  manner  in  wkkli 
it  goes  np  when  the  patient  h'es  down,  tmd  returns  again  when  he  standi  iq^ 
are  snfficjeiit  to  distinguish  it  from  all  other  scrotal  tumours.  Fn^m  In^nmd 
hernia  the  disease  may  be  distinguished  by  attention  to  thr>  t^^t  ^^^rTW 
at  p.  8(18. 

Tke  Treatment  of  varic<x^ele  must   he  conducted  wun  njit-r- 
severity  of  tlie  symptoms  occasioned  by  it,  and  to  the  extent  i»f  r 
When,  as  is  usually  the  c-ase,  it  gives  rise  to  but  slight  Lnwjnvenienoc,  paiii..ut 
treatment  is  suflicieut ;  but  if^  as  occasionally  happens,  the  disease  be  a  ^^^^r  *- 
of  actual  sulfering,  or  tend  to  the  induction  of  generative  debility,  with  luLiiii 
mental  disquietude  or  hypochondriasis,  then  the  Surgeon  may  feel  diapoiBd  to 
endeavour  to  cure  the  varicocele  radically. 

The  FaUiative  Treatment  of  varicocele  consists  in  improving  the  roft* 
ditiou  of  the  general  health  by  the  use  of  tonics,  improving  the  tone  of  tk 
part  by  cold  douches  and  sea-bathing,  and  supporting  the  ecrotom  tn  a  wefi- 
matie  «usp>en8ory  bandage. 

The  Badical  Cure  of  Varicocele  consists  in  tlie  oblttermiaon  of  tibt 
enlarged  veins,  on  the  same  principle  that  guides  U£  in  the  maaagenHflt  d 
varix  in  other  situations. 

The  circumstances  for  which  operation  may  be  practised  art^  as  foUaws ;' 

1.  When  the  existence  of  a  varicocele  disqualities  the  sufferer firom  1 
into  the  public  services.  One  of  the  cases  in  which  I  have  eSeotod  a 
core  was  that  of  a  man  in  the  prime  of  h'fe^  who,  wishing  to  entks  int^ 
Marines,  wus  refused  solely  on  the  ground  of  his  having  a  small  Twnf^^^^ 
This  I  cured  by  operation,  and  the  man  afterwards  entered  the  sen'toc 

2,  In  some  cases,  the  presence  of  a  varicocele  of  iuunlinate  staeoBfli* 
distressing  sense  of  weight  and  pain  in  the  loins  and  gtx>tni»  md  oftA 
inability  to  stand  or  walk  for  any  length  of  time.  Hei^  when  Ihe  pttifllii 
in  continual  discomfort,  or  more  or  less  prevented  ftom  parsning  Kk  Lcdmirr 
avocations,  it  is  perfectly  justifiable  to  resort  to  operation. 

5.  Ca^es  not  uncommonly  occur  where  tlie  pressure  of  the  enlargfHi  vr j»  «» 
the  spermatic  nerve  produces  i^peated  attar^ks  of  spermalorriiCBa.  Ikv 
cases  are,  liDwever,  more  frequently  met  with  out  of  boepitab^  Ulan  ii 
individuals  of  the  class  who  apply  to  such  ingtitutions  for  n^liff.     Tn  fiict 
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youDg  men  of  the  more  highly  educated  classes  are  very  subject  to  varicocele, 
especially  those  who  habitually  lead  a  sedentary  and  studious  life,  as,  for 
instance,  young  clergymen  and  lawyers.  In  these  persons  a  peculiarly 
hypochondriacal  state  is  brought  on  by  the  tendency  of  the  mind  to  dwell 
on  the  condition  of  the  genital  organs,  and  the  patient  is  constantly  fidgeting 
about  the  local  and  tangible  disease  he  observes  in  them. 

Since  the  introduction  of  the  antiseptic  treatment  of  wounds  the  various 

methods  which  were  at  one  time  adopted  for  the  subcutaneous  ligature  or 

strangulation  of  the  enlarged  veins  have  been  superseded  by  the  more  certain 

plan  of  ligature  and  excision.     The  operation  is  thus  performed  :  An  incision, 

from  one  and  a  half  to  two  inches  in  length,  is  made  over  the  spermatic  cord, 

commencing  above  just  below  the  external  abdominal  ring.    The  skin  and 

superficial  fascia  are  then  dissected  carefully  through  until  the  cord  is  exposed. 

An  assistant  then  feels  for  the  vas  deferens,  and  holding  this  back  with  the 

thumb  and  index  finger  of  the  two  hands  he  makes  the  mass  of  veins  project 

prominently  into  the  wound.    These  are  readily  isolated  en  masse  from  the 

▼as  behind,  and  secured  above  and  below  with  silk.     The  part  of  the  veins 

irhich  lies  between  the  ligatures  is  then  excised,  and  by  tying  the  two  ligatures 

together,  as  suggested  by  W.  H.  Bennett,  the  cord  is  correspondingly  shortened. 

Another  method  consists  in  isolating  the  individual  veins  and  ligaturing 

and  excising  them  separately.    This  necessarily  increases  the  length  of  the 

operation,  and  in  separating  the  veins  it  may  be  difficult  to  avoid  wounding 

them.     It  has,  however,  been  claimed  as  an  advantage  of  this  method  that  the 

q^ormatic  artery  is  not  occluded,  whereas,  when  the  veins  are  tied  en  niasse^  it 

aeems  certain  that  the  spermatic  artery  is  also  included.    It  does  not,  however, 

appear  that  there  is  any  risk  of  atrophy  of  the  testicle  as  the  result  of  this. 

The  small  wound  may  safely  be  completely  sutured  without  drainage,  and  the 

first  dressing  may  be  left  unchanged  for  a  week,  at  the  end  of  which  time  the 

wound  will  usually  be  found  to  have  united  by  the  first  intention. 

BOIilD    XNIiARaXMXMTB    OF    THS    TESTIS. 

All  solid  enlargements  of  the  testicle  were  formerly  classed  together  under 
the  term  Sarcocele;  and  when  they  were  conjoined  with  fluid  accumulations 
in  the  tunica  vaginalis,  they  were  termed  Kydro-sarcocele.  There  seems, 
however,  no  advantage  in  the  continued  use  of  these  terms.  Solid  enlarge- 
ments of  the  testicle  may  be  divided  into  Chronic  Orchitis^  Syphilitic  and 
Tubm-culoiis  Disease,  and  the  true  Tunwms. 

Chronic  Orchitis. — In  this  a  chronic  enlargement  of  the  testis  results 
from  inflammatory  mischief  in  the  organ  not  arising  from  syphilis  or  tubercle. 
Such  cases  are  undoubtedly  rare.  Our  increased  knowledge  of  both  tubercle 
Hid  syphilis  has  taught  us  that  the  great  majority  of  cases  formerly  classed  as 
ample  orchitis  are  really  due  to  one  of  these  two  causes.  Still,  excluding  all 
iich  cases,  a  residue  is  lefl  to  which  the  name  of  simple  orchitis  may  be 
applied. 

Causes, — Chronic  orchitis  may  be  a  consequence  of  acute  inflammation  from 

mj  cause.    It  also  arises  from  blows  or  squeezes  in  old  people.     Most  com- 

Jkionly  it  is  associated  with  some  disease  of  the  urinary  organs,  such  as  stricture 

Oir  chronic  enlargement  of  the  prostate.     In  other  cases  it  may  be  associated 

^ith  rheumatism  or  gout. 
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SsrmptomB. — The  testicle  feels  hard,  smooth,  and  solid,  though  perhaps 
slightly  elastic  at  points ;  it  is  ovoid  in  shape,  and  asuallj  about  as  large  ts  \ 
dack^s  Qgg,  It  is  heavy  and  bat  slightly  painful,  and,  except  in  very  old  caaes, 
the  testicular  sensation  is  present.  The  cord  is  usually  somewhat  thickened 
and,  as  well  as  the  groin,  is  the  seat  of  pain  of  a  dn^ing  character.  The  tnnict 
vaginalis  occasionally  contains  serous  fluid  lying  in  front  of  and  obscanng  the 
testis.  The  scrotum  is  always  healthy,  and  almost  invariably  one  testicle  onlj 
is  affected. 

Occasionally  simple  chronic  inflammation  may  terminate  in  SuppontiaB. 
In  these  circumstances,  a  part  of  the  indurated  testicle  softens  and  becoma 
prominent,  the  skin  becomes  red,  shining  and  thinned,  and  adhesions  form 
between  it  and  the  gland  beneath.  At  last  the  abscess  bursts,  and  through 
the  aperture  a  fungus  (hernia  testis,  or  benign  fUngns  of  the  testick) 

speedily  protrudes,  which  grows  sometimes  slowly, 
sometimes  rapidly,  perhaps  attaining  a  very  con- 
siderable size  (Fig.  949).     As  the  fungus  increiM. 
the  organ  appears  to  atrophy,  but   in  realitj  ii 
pressed  out  of  the  scrotum  and  merges  into  the 
fungus.     This  fungus  is  not  a  new  growth,  bot  b 
composed  of  the  tubules  of  the  testis  and  inflim- 
matory  products.     It  is  in  the  form  of  a  pair 
reddish-yellow  granular  mass.     If  small  and  fon. 
it  may  become  very  chronic ;  but  if  large,  rapidlr 
growing,  and  loose-textured,  it  speedily  desuw 
the    secreting    structure   of    the    testis,  letnof 
nothing    but    a    thickened    epididymis   and  t 
contracted  and  shrunken   tunica  albnginet.   b 
other  cases  no  fungus  appears,  but  a  fisloloa 
track  may  be    left,   leading    to   an    imp^ecdr 
drained    cavity    surrounded    by    indurated    tissue,    and    this    may  remaio 
unhealed  for  months   or  even  years.     Occasionally,   instead  of    borsdap 
the  abscess  may  become  surrounded  by  dense  fibroid   tissue  and  reniis 
stationary,  and  this  dense  wall  has  been  known  to  calcify.     Althougb  tk 
occasional  occurrence  of  abscess  of  the  testicle  as  the  result  of  simple  diiw 
orchitis  seems  probable,  it  may  be  regarded  as  practically  certain  that  osr 
cases  have  been  in  reality  tuberculous. 

Stmctnre. — On  making  a  section  of  a  testicle  affected  with  simple  dw 
inflammation,  the  tunica  vaginalis  will  be  found  to  be  more  or  less  adhoot. 
and  perhaps  separated  from  the  tunica  albuginea  in  parts  by  smaU  coUectiM^ 
fluid.  The  tunica  albuginea  is  thickened,  often  presenting  on  its  auad 
surface  a  series  of  firm,  glistening  layers.  The  septa  of  the  testis  are  §eei> 
be  thickened,  rendering  the  whole  organ  hard  and  firm,  and  giving  it  a  No*- 
grey  appearance.  The  microscope  shows  that  the  chronic  inflammation  cMf 
affects  the  intertubular  tissue,  but  in  many  cases  this  is  accompanied  b/c* 
rhal  overgrowth  of  the  epithelium. 

Prognosis. — Simple  chronic  orchitis  usually  terminates  in  recovery.  1** 
organ  may  be  left  somewhat  enlarged  and  indurated,  or  in  othercaaesitif 
undergo  atrophy  as  the  inflammatory  products  become  absorbed. 

Treatment. — Strapping  and  the  administration  of  an  alterative  coot" 
perchloride  of  meicury  may  be  tried.     If  the  organ  do  not  diminish  in*** 


Fig.  949.— Hemla  Testis. 
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if  it  be  a  soaroe  of  much  mconvetiieiioe  to  the  patient,  it  mufit  be  removed. 
If  accompanied  by  hydrocele  the  tanica  Tagiiialia  must  be  tapped,  but  on  no 
^^j^oount  should  injection  of  iodine  be  resorted  to.  If  abscesses  tomi,  they  must 
opened.  When  a  fungus  has  protrnded,  means  mast  be  taken  to  repress  or 
i-cmove  this,  lest  it  go  on  to  complete  destruction  of  the  testis.  If  it  be  of 
small  siz^',  the  best  plan  will  be  to  sprinkle  it  with  iijdoform,  and  to  strap  it 
tightly  down  with  a  piece  of  lint  and  strapping.  If  it  be  larger,  it  may  be 
shaved  off,  and  the  cut  surface  then  dressed  \?ith  some  antiseptic  application; 
care  being  taken  during  cicatmatiou  to  repress  the  granulations  below  the 
level  of  the  surrounding  integument  by  strapping  and  pressure.  Symo  recom- 
mended that  the  pressure  should  be  effected  by  the  integument  of  the  part  j  an 
ifUiptieal  incision  being  made  round  the  fungus  and  the  edges  of  the  opening 
in  the  skin  through  which  it  protrudes  pared  away,  the  scrotal  integumente  are 
freely  sepiarated  l»y  dissection  from  tlieir  subjacent  connexions,  and  brought 
together  over  the  protruding  mass  and  secured  by  tiutures.  This  operation  I 
liave  practised  with  success,  Should  the  fungus  im  of  \^vy  large  size,  so  as  to 
include  within  itself  the  whole  or  greater  part  of  the  structure  of  the  testiSi  it 
may  not  be  possible  to  save  any  of  that  organ  ;  and  in  these  circumstances  it 
ia  better  to  remove  the  whole  gland  ;  if  left  it  could  never  be  of  any  service, 
and  would  ecmtinue  slmvly  t«>  suppurate. 

TmberciLloiis  Disease  of  the  Testiele,  although  occasionally  met  with 
in  individnnls  appurently  strong  and  healthy, 

Uy  <K^curs  in  those  of  a  feeble  or  cachectic 

titotion,  most  fre(iuently  in  early  manhood, 
hot  occasionally  in  advanced  life  or  childhood, 
ntidt  although  often  asstxjtated  with  phthisis, 
it  mv^y  occur  without  any  evidence  of  tubercle 
irguns.  It  is  very  common  to  find 
_  nds  affected,  but  the  diseaiw:'  is  usually 
more  advanced  in  one  than  in  the  other*  In 
aome  cases  it  arises  apparently  as  a  sequence  of 
gononhceal  epididymitis,  or  there  may  be  a 
history  of  some  injury  to  the  testicle.  The 
dii5ca>»e  nlmost  invariably  commences  in  the 
epididymis,  which  becomes  swollen,  indurated, 
und   slightly   tender.      The    globus   minor   is 

rally  aflccted    befure   the    globus    major, 

tlie  disease  progresses^  it  spreads  upwards 
along  the  vas  deferens  until  it  may  reairh  the 
proatate  and  vesicul«  seminales,  and  furwards 
lbrou|rh  the  mediastinum  testis  into  the  bcMJy 
of  the  gland.  In  some  rare  caaes,  it  is  said 
to  commence  in  tlie  body  of  the  gland.     The 

progroM  of  the  disease  is  usually  slow,  but  it  may  go  on  rapidly  to  almoai 
oompleie  dt^structign  of  the   testis,     hi   a   wi^  I  ch«i^  the  following 

oonditions   will    l»c    found.      The   testicle   is   f^  y   enlargi^d,    but   oil 

examination  this  enlargement  will  be  found  to  be  chiehy  in  the  epididymis, 
which  can   lie  felt  aa  an  irregular,  craggy,  nodulated  mass,  half  surrouvvJ^Jsast, 
tbc   body  of  the  gland  in  the  form  of  a  crescent  situated  at  its  pcMsM^^sL 
hi    tlie    hartl   mass,   which  often  considerably  exceeda  t^^ 
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of  the  gland  in  bulk,  spots  of  softening  may  be  felt.  The  gland  itself  miy 
seem  soft  and  natural,  oi*  a  nodule  or  two  may  be  felt  in  its  substance.  The 
aflfection  is  not  as  a  rule  complicated  by  hydrocele,  and  in  the  earlier  sUges 
the  scrotum  is  unaffected.  The  spermatic  cord  will  nsually  present  no 
general  thickening,  but  the  vas  deferens  is  enlarged.  Instead  of  feeling  like 
a  piece  of  whipcord  between  the  fingers  it  may  be  as  large  as  a  quill.  If  the 
disease  have  extended  to  the  vesiculae  seminales,  these  can  be  felt  per  rectum 
to  be  enlarged  and  hardened.  There  is  little  or  no  pain,  and  on  eqaeesing  the 
gland  the  ordinary  sensation  will  be  perceived  by  the  patient  except  in  a  very 
advanced  stage  of  the  disease.  As  the  disease  advances,  one  of  the  craggy 
nodules  softens,  and  the  skin  becomes  adherent  over  it.  This  process  is  accom- 
panied by  more  acute  inflammation,  nsually  causing  marked  increase  of  ptin 
and  tenderness.  The  adherent  skin  becomes  red  and  shining,  and  finally  gives 
way,  and  the  tuberculous  abscess  discharges,  leaving  an  unhealthy  cavity 
yielding  thin  pus  mixed  with  soft,  shreddy,  whitish-yellow  sloughs.  In  some 
favourable  cases  the  cavity  may  granulate  and  close  completely,  or  leave  merely 
a  fistulous  opening  discharging  small  quantities  of  serous  fluid.  In  most  cases, 
however,  the  process  of  softening  extends,  other  nodules  break  down,  and  i 
great  part  of  the  testicle  may  be  desti*oyed.  If  an  abscess  should  form  in  the 
body  of  the  gland,  a  hernia  or  fungus  testis  may  follow,  as  in  simple  chn:>nic 
orchitis.  Occasionally  exuberant  granulations  may  sprout  out  from  the  regioD 
of  the  epididymis,  closely  resembling  the  true  fungus  testis.  The  geneni 
health  suffers  greatly,  and  in  a  large  proportion  of  cases  tuberculoos  disease  of 
the  lungs  makes  its  appearance.  Most  commonly  the  opposite  testicle  ak' 
becomes  affected.  Death  usually  results  from  the  disease  of  the  lungs,  bat 
may  occur  from  acute  general  tuberculosis  with  tuberculous  meningitis. 
Occasionally  the  disease  may  extend  to  the  urinary  tract,  and  terminate  fatally 
from  tuberculous  disease  of  the  kidneys.  In  other  cases  the  disease  of  the 
testis  may  occur  after  that  of  the  kidney  and  prostate,  forming  merely  a  pan 
of  general  genito-urinary  tuberculosis. 

In  some  cases  of  phthisis,  in  which  the  testicles  enlarge,  and  yet  give  ba: 
little  trouble,  the  whole  organ,  both  body  and  epididymis,  may  be  found  ad- 
verted into  a  uniform  soft  cheesy  mass.  A  specimen  of  two  such  tesiides, 
from  a  patient  who  died  from  disease  of  the  lungs,  is  in  the  moseom  of 
University  College.  In  cases  of  acute  general  tuberculosis,  grey  granulatioiis 
have  been  found  in  the  testicles. 

Structure. — On  making  a  section  from  before  backwards  throngh  a  typicd 
specimen  of  tuberculous  disease  of  the  testicle,  the  following  conditions  will  be 
found.  The  tunica  vaginalis  may  be  perfectly  healthy,  or  may  be  here  and 
there  adherent  to  the  tunica  albuginea.  The  tunica  albuginea  will  be  normal  is 
appearance,  except  in  the  immediate  neighbourhood  of  the  tuberculous  growth, 
where  it  will  be  thickened.  That  part  of  the  body  of  the  gland  nearest  the 
surface  may  be  perfectly  healthy  in  appearance  ;  there  is  no  thickening  of  the 
septa,  and  the  tubules  can  be  teased  out  under  water  as  in  a  healthy  testide. 
As  we  approach  the  mediastinum,  the  gland  becomes  studded  with  small  haid 
nodules,  not  growing  in  the  septa,  but  in  the  glandular  substance  of  the  teKk 
In  their  earliest  stage  these  are  merely  hard  semi-transparent  granolatioBf ; 
but  they  soon  show  signs  of  undergoing  fatty  degeneration  in  the  centie, » 
that  the  majority  have  the  appearance  of  small  bodies  about  the  wot  of  a 
millet-seed,  having  a  ^eWo^  o^^wa  ^utre^  and  a  delicate  greyish  aemi-tia» 
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parent  growing  margin.  Still  nearer  the  mediastinum  these  yellow  spots 
coalefice,  and  form  a  solid  cheesj  substance,  continuous  with  a  still  larger 
mass  of  the  same  kind,  which  represents  the  epididymis,  and  half  surrounds 
the  body  of  the  gland  in  the  shape  of  a  crescent.  In  this  larger  mass  patches 
of  softening  are  found,  forming  the  tuberculous  abscesses  above  described,  and 
these  may  extend  into  the  body  of  the  gland.  On  making  transverse  sections 
of  the  vas  deferens,  its  walls  will  be  seen  to  be  thickened,  and  its  centre  filled 
up  with  a  yellow  cheesy  material.  If  the  disease  be  further  advanced,  the 
whole  gland  may  be  converted  into  a  single  cheesy  mass,  in  which  softening 
may  be  taking  place  at  various  parts. 

The  exact  nature  of  the  change  that  takes  place  in  the  production  of  the 
condition  above  described,  has  given  rise  to  much  difference  of  opinion  ;  some 
anthors  maintaining  that  the  primary  change  consists  in  an  overgrowth  of 
the  epithelium  of  the   tubuli  seminiferi  and  epididymis,  which  afterwards 


Fig.  951.— Tubercolotia  Testis,    a.  Tubuli  Beminifcri :  b.  Oiant-eells  (40  diam.X 


undergoes  fatty  degeneration  ;  and  others  asserting  that  the  primary  growth 
takes  place  between  the  tubules,  and  that  the  changes  in  the  epithelium  are 
secondary. 

The  accompanying  drawing  (Fig.  951)  represents  a  section  of  one  of  the 
small  outlying  nodules  in  the  body  of  the  gland.  It  will  be  seen  that  the 
change  consists  in  an  accumulation  of  smtd^  round  cells  in  a  more  or  less 
perfect  reticulate  stroma  between  the  tubules,  separating  them  from  each 
other.  At  the  same  time  the  walls  of  the  tubules  have  undergone  a  change, 
being  infiltrated  with  cells  in  the  same  way.  The  tubules  also  are  choked  with 
epithelium,  which  in  some  parts  of  the  same  testicle  was  found  to  be  under- 
going fatty  degeneration.  Towards  the  centre  of  the  nodule  the  intertubular 
growth  also  becomes  caseous.  Scattered  through  the  new  growth  are  many 
large  masses  of  protoplasm  containing  many  nuclei,  the  tuberculous  giant- 
cells.  It  is  most  probable,  therefore,  that  the  change  commences  in  the 
Tascular  tissue  between  the  tubuli  seminiferi,  and  gives  rise  to  secondary 
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proliferatinii  of  the  epithelium  ;  both  the  intertubular  growth  and  tin 
proliferated  epithelium  afterwards  undergoing  fatty  d^eneration^  aud  fonmiis 
cbeesj  masses. 

Frognosis. — The  prognosis  of  tuberculous  disease  of  the  testis  is  extrtooeJT 
bad.  Treatment  is  of  little  if  any  avail,  and  the  patient  id  the  great  majority 
of  cases  dies  sooner  or  later  of  disease  of  the  luogs,  from  general  acute  tuber- 
culosis or  from  extension  of  the  diaease  to  the  bladder,  prostate,  and  even  to  the 
kidneys.  In  some  cases,  however,  after  the  abscesses  have  burst,  tbe  cavitiai 
may  heal,  and  the  testicle  remain  withered,  but  free  from  active  disease. 

Traatmant-^The  raoi^  I  see  of  this  disease  the  more  convinced  I  am 
the  sooner  the  diseased  organ  is  removed  the  better  will  be  tbe  paii 
chance  of  prolongation  of  life.  The  danger  of  infection  of  the  sjatem  by 
acute  tuberculosis  from  a  tuljerculous  testis  is  so  great,  that  when  once  the 
diagnosis  has  been  made  castration  should  not  be  delayed.  In  most  cttia 
however  the  operation  is  at  best  calculated  to  give  the  patient  only  tempofirr 
relief,  as  the  disease  usually  extends  along  the  vas  deferens  beyond  the  readi 
of  the  knife,  and  will  coufcinue  to  progress  iu  the  vesiculie  aeminaki  and 
prostate,  unless  the  patient  succumb  early  to  tuberculous  disease  of  the  longi 
or  brain.  Before  undertaking  it,  the  urine  must  be  examined  for  pui,  md 
the  state  of  the  prostate  and  vesiculee  seminales  ascertained  from  the 
us  the  operation  would,  of  course,  be  useless  if  the  affectioQ  of  the 
were  merely  a  part  of  tuberculosis  of  tbe  whole  gen i to- urinary  tract* 
the  patient  decline  to  submit  to  the  operation,  or  his  health  be  so  bad 
performance  is  not  advisable,  the  treatment  must  be  conducted  on  g«iitfii 
principles  :  alteratives,  tonics,  aspecially  the  iodide  of  iron»  with  cod-Uv«rod, 
and  general  hygienic  means  calculated  to  improve  the  health,  must  be  stiadiiT 
persevered  witli.  I^oail  applications  are  of  little  avaJL  The  abftoeasisa  mitft  bt 
opened  when  they  form.  The  cavity  should  be  thoroughly  scraped  out  witfc  • 
sharp  spoon  and  dressed  with  iodoform.  Under  this  treatment  it  sometiflieft 
heals  rapidly,  but  the  cure  is  rarely  permanent.  If  fungus  form,  it  is  of  liltlt 
use  to  tr}'  to  treat  it  by  the  methods  before  described  ;  if  the  body  of  the  t&^ 
be  deeply  infiltrated  witli  tubercle,  no  good  couJd  result. 

Syphilitic  Bisease  of  ike  Testicle.— The  testicle  may  be  affected  ill  lli 
»ec<mdary  and  tertiary  stages  of  the  acquired  difiease,  and  also  aa  tl»e  ronill rf 
inherited  syphilis  in  infants.  In  the  secondary  stage  of  aoqaired  BTphSii  OK 
or  b<^ith  epididymtses  are  occasionally  affected.  In  the  later  staget  of  lit 
acquired  disease,  and  also  in  the  inherited  form,  the  body  uf  the  teetiok  M 
primarily  affected,  and,  as  in  other  viscera,  the  simple  inflanitii:ifi^*rr  *ni!  tie 
gummatous  vaneties  are  met  with. 

The  Simple  Inflammatory  Form,  which  has  been  accurately  a^aicnDi^^ 
Virchow,  consisLs  essentially  uf  a  chronic  inflammatory  orergrowtli  of  fl 
connective  tissue  between  the  tubtili  seminiferi.  The  digeaee  may  im^o^H 
affect  the  whole  gland  or  be  limited  to  localized  patches.  If  the  wbole  |flP 
be  affected^  the  organ  slowly  enlarges  to  perhaps  more  than  douUo  ita  oaiaiii 
size.  The  enlargement  will  be  found  to  affect  the  body  of  tbe  glatidt  tk 
epididymis  undergoing  but  httle  if  any  change  ;  in  fact*  it  may  be  to  &r  P^ 
oealed  by  the  thickening  round  it  as  to  be  scarcely  reoognizable.  The  ^fl 
and  vas  deferens  are  nnaffected.  The  body  of  tlie  gland  feeb  hard,  ■IflflP 
cartilaginous,  and  the  surface  is  smooth  or  perhaps  slightly  imytilar*  TliSI 
is  no  pain,  except  a  dragging  sensation  in  the  groin  due  to  Iha 
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weight  of  the  testicle.  There  is  little  or  no  tendemesB^  and  in  the  more 
advanced  staj^^es  testicular  sensation  is  absent.  There  is  no  tendency  to 
softfiniiif^  or  to  the  formation  of  abscess.  The  disease  is  almost  always 
ttcoompanied  by  hydrocele,  but  at  the  same  time  adhesions  may  exist  at 
various  parts  between  the  parietal  and  visceral  layers  of  the  tunica  vaginalis, 
dividing  the  iuid  into  two  or  more  portions,  or  Hmitlii^  it  to  a  small  part 
of  the  surface  of  the  testicle.  Most  commonly  only  one  testicle  is  affected, 
but  both  may  be  attacked.  Id  thf  hx^alized  form  the  induration  is  limited 
to  one  or  more  portions  of  the  glaud,  the  remainder  being  soft  and  healthy. 

Structure.^* hi  making  a  section  from  before  backwards,  the  following 
appearances  are  found  ;  If  hydrocele  exist,  the  tunica  vaginalis  will  be  opaque 
and  thickened^  and  prt*bably  adherent  at  various  points  to  the  surface  of  the 
testicle.  If  no  hydrocele  be  present,  the  tunica  vaginalis  may  be  uniformly 
adherent.  The  tunica  albugiticrt  will  always  be  found  greatly  and  irregularly 
thickened,  and  from  it  proceed  opaque  white  dense  fibroid  processes  iuU;>  the 
substance  of  the  gland.  These  may  in  extreme  cases  be  so  abundant  that  no 
healthy  gland  substance  can  be  seen  between  them  ;   in  less  severe 


ll$»  99^3.-  9)rplillUlc  Glunii4«U  of  thr  T^ll»,    •%  K  Giuiiiutu  cut  MTDW ;  «w  8(«y«11  Of 
GlubiiN  (iiiuur:  ftud  J.  Ojfd. 


patches  of  healthy  tubular  substance  are  found  at  various  parts  of  the  organ. 
A  process  of  cicatricial  contraction  taking  place  in  these  fibnjid  processes  may 
kad  to  a  dimpling  of  the  surface  of  the  organ.  Tlie  microscope  shows  tliat 
the  cltunge  is  due  to  an  inflammatory  small  round -eel  led  growth,  which  after- 
wards undergoes  a  development  into  a  dens<_T  fibroid  tissue,  situated  in  the 
oonuective tissue  between  the  tubuli  scmiuiferi  (Fig.  1)^2).  The  new  growth 
wparates  and  presses  on  the  tubnles,  and  may  cause  their  destruction  in 
large  itreas. 

The  Oummatoua  Form  is  an  aggravation  of  that  just  described,  and 

presents  the  same  symptoms,  with  the  addition  of  those  caused  by  the  presence 

jof  the  gummata.      These  fonn  hard  craggy  nodules  on  the  surface  of   the 

I  gland,  the  irregularities  so  pnxiuced  being  much  greater  than  thoee  arising 

Irum  simple  fibroid  induration.     The  gummatn  bavu  litik*  tendency  to  BoHen, 

and  discharge  externally  ;  yet  in  rare  cases  they  may  do  so. 

Otmcture. — On  making  a  section  of  a  gland  in  this  condition,  more  or 
.  \^m  of  the  fibroid  induration,  above  described,  will  always  be  found  combinsi^ 
[with  thickening  of  the  tunics  of  the  testicle.    The  gummata  vary  in  »vw4.> 
[from  a  pea  to  a  hazel-nut.    They  are  of  an  opaque  yellow  colour,  ineg^^^^ 
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shape,  and  dense  leathery  hurdne&8,  Thev  may  be  tolerably  sharplj  ciT 
scribed  to  the  naked  eye,  but  are  usually  surrounded  by  a  zone  of  6brDiii 
induration  <if  an  oparjue  white  colour.  The  microscope  shows  around 
the  same  small-celled  i^rowth  above  described,  situated  between  the  mbij 
The  new  growth  is  vascular  in  the  most  recent  parte.  In  the  older  parti  1 
changes  described  in  the  chapter  on  Syphilis  (Vol.  I.,  p,  113:5)  may  ^Je  i 
their  walls,  causing  their  gradual  obh'teratbn.  Nearer  the  centre  the  LQ 
are  found  to  be  pressed  up<jn  and  destroyed,  and  the  cells  of  the  new  j 
oommence  to  undergo  degeneration  :  until,  in  the  yellow  part  of  the  j^ 
nothin^r  but  granular  dehru  is  to  be  recognized.  The  gummata  may  lie 
distinguished  from  tubercle  by  their  greater  toughness  and  more  of 
yellow  colour.  Tubercle  is  rarely  limited  to  the  body  of  the  testis;  gt 
on  the  other  hand,  are  rarely  limited  to  the  epididymis* 
ProgaoBi*.— If  the  disease  be  recognized  and  treated  early* complete  i 


Fig.  9&S. -Syphilitic  Tfsti*.    a.  TiibuU  St^tuiuifcii :  K  A  p«rt  of  Uie  mn\ 
growth  bei^ioning  to  UTi(ter;a;o  ftUy  d«!g«*tii;tmUuo  (I^OdlKiit.), 


may  confidently  be  hoped  for  ;  at  though  relapses  are  of  frequent 
In  the  more  advanced  stages,  the  prognosis  is  not  so  hopefal,  for, 
under  proper  treatment  the  new  growth  may  be  absorbed,  the  glmd 
remain  shrunken,  puckered*  and  indurated.     This  is  only  what  would 
expected ;  for  the  tubuli  semiuifen,  as  above  stated,  l^ecome  moiB  of 
extensively  destroyed  by  the  pressure  of  the  new  growth  in  tlus  later  il 
of  the  dif^ease. 

The  Treatment  is  that  recommended  in  Chapter  XXXV'I.  for  eocDitl 
syphilis.     Locally,  the  hydrocele  may  be  tapped  (but  on  no  acootmt  tnji 
and  pressure  may  be  applied,  by  strapping  over  some  merctirial  ointmeol. 

Diagnosis  of  tke  Simple,  Tnbercnlons,  and  Syphilitie 
—The  diagnosis  of  thtv^e  atfections  is  in  some  cases  easy,  in  others  v^nr 
cult,     '^^atever  the  form  of  disease  may  be,  if  it  l>e  tMimplicatrd  by  hy 
this  may  first  be  tapped  in  order  that  the  gland  may  be  accuntely 
The  hydrocele  in  these  cases  may  not  be  tranalnooQ^  afi  the  tnoioa 
is  often    thickened.     It  must  be  remembered  that  hydi 
complication  of  carcinoma,  or  of  adenoma  ;  it  is  rare  with 
less  rare  with  simple  clironie  orchitis,  and  very  common  with  syphililac  di 
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From  haematocele  and  tumours,  the  diagnosis  may  be  made  by  attention  to  the 
rules  laid  down  on  p.  1200.  It  having  been  determined  that  the  swelling  is 
due  to  one  of  the  three  above-mentioned  causes,  it  remains  to  ascertain  which 
it  is.  This  may  be  done  by  attention  to  the  following  points  :  The  cord  is 
often  thickened  and  tender  in  simple  chronic  orchitis  ;  in  tuberculous  disease, 
the  vas  deferens  alone  is  affected,  being  frequently  considerably  enlarged  ;  in 
syphilis  the  cord  is  perfectly  healthy.  In  simple  chronic  orchitis,  the  epidi- 
dymis may  be  swollen,  but  the  chief  enlargement  is  in  the  body  ;  in  tuberculous 
disease,  the  epididymis  is  almost  always  the  starting-point  of  the  disease,  and 
is  enlarged  more  than  the  body  ;  in  syphilis,  the  body  is  first  and  almost  ex- 
clusively affected.  In  chronic  orchitis,  the  enlargement  is  usually  uniform 
and  smooth,  and  fluctuation  is  rarely  present ;  in  tubercle,  the  enlarged  epidi- 
dymis is  craggy  and  nodular,  and  spots  of  softening  may  be  felt ;  in  syphilis, 
the  bo<ly  of  the  gland  is  greatly  indurated,  often  nodulated,  and  softening  is 
very  rare.  The  testicle  is  usually  painful  and  tender  in  chronic  orchitis  ;  in 
tubercle  it  is  sometimes  tender,  seldom  painful ;  in  syphilis,  it  is  almost  in- 
variably perfectly  painless,  and  free  from  tenderness.  The  constitutional  con- 
dition of  the  patient  should  also  be  carefully  inquired  into.  Chronic  orchitis 
usually  arises  as  a  sequence  of  injury,  or  perhaps  gonorrhoea,  in  patients  pos- 
sibly strumous,  gouty,  or  rheumatic  ;  tuberculous  disease  occurs  almost  always 
in  cachectic  subjects,  with  a  tuberculous  history  and  a  tendency  to  phthisis. 
The  lungs  should  therefore  be  carefully  examined.  In  syphilis,  the  ordinary 
symptoms  of  constitutional  syphilis  may  be  present,  or  a  syphilitic  history 
may  be  obtained.  In  tuberculous  disease,  the  vesiculsB  seminales  may  often 
be  felt  through  the  rectum  to  be  enlarged,  and  nodules  of  tubercle  may  be 
felt  in  the  prostate. 


TUMOURS   OF   THX   TXBTIS. 

Simple  Tumours. — ^Adenonus  or,  as  it  has  been  called,  Cystic  Sarcoma^ 
is  the  most  common  non-malignant  tumour  of  the  testicle. 

Btractnre. — The  essential  feature  of  this  tumour  is  the  presence  of  cysts, 
varying  in  size  from  a  cavity  just  visible  to  one  as  large  as  a  walnut  Between 
these  cysts  is  a  varying  amount  of  solid  tissue.  The  whole  tumour  lies  within 
the  distended  tunica  albuginea,  but  will  be  found  to  possess  a  delicate  capsule 
of  its  own,  between  which  and  the  tunica  albuginea  is  a  delicate  layer  of  a  pale 
yellowish -brown  colour,  composed  of  the  tubular  substance  of  the  testicle  spread 
oat  over  the  mass  of  the  growth.  The  attachment  of  the  tumour  is  towards 
the  mediastinum  testis,  and  this  suggests  that  the  growth  springs  from  the 
r^on  of  the  rete  testis,  the  cysts  being  believed  to  be  derived  from  the 
obBtructed  and  dilated  tubes  of  that  part  of  the  gland. 

Microscopic  examination  shows  that  the  cysts  are  lined  with  an  epithelium, 
sometimes  small  and  cubical,  sometimes  flattened.  The  interstitial  tissue  is 
composed  of  young  connective  tissue  in  various  degrees  of  development. 

This  is  the  typical  structure  of  adenoma  testis,  but  various  modifications  are 
met  with.     In  the  first  place,  the  proportion  of  cysts  to  stroma  varies  greatly. 
The  contents  of  the  cysts  may  be  clear  and  thin,  or  mucous  and  tinted,  or 
stained  with  blood.     More  rarely  they  are  filled  with  an  atheromatous  paV^. 
Occasionally  some  of  the  smaller  cysts  are  filled  with  laminated  epitheli^^^^ 
formiDg  pearl-like  bodies. 
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The  stroma  may  be  purely  composed  of  spindle  cells,  or  spindle  and  roimd 
cells  mixed,  or  spindle  cells  with  a  good  deal  of  fibrous  tissne  between  them. 
Almost  invariably  cartilage  is  present.    It  is  usaally  in  tortnoos  colomio. 

which  are  clearly  visible  to  the  niked 
eye,  and  can  be  picked  ont  of  a  thick 
section  with  a  needle.  It  has  been 
suggested  that  these  colnnms  of  carti- 
lage are  lying  in  dilated  lymphatics,  bo; 
careful  microscopic  examination  soir- 
gests  rather  that  they  are  formed  bj 
chondrification  of  the  embryonic  mairuL 
The  matrix  in  other  cases  may  asBiime 
a  myxomatous  form,  the  intercellnuir 
substance  being  macous  in  appeara&oe 
and  the  cells  stellate  in  form.  In  m&QT 
cases  the  intercellular  substance  sproou 
up  into  the  cysts,  forming  intra-oyKic 
growths  still  covered  with  epithelium. 
These  tumours  are  usually  simple  and 
distinctly  encapsuled,  but  in  some  casa 
they  became  malignant.  This  maj 
occur  from  an  exuberant  growth  of  tbe 
embryonic  tissne  of  the  stroaia»  or, 
according  to  Rindfleisch,  actoal  can- 
cerous transformation  may  take  piaoe, 
the  stroma  assuming  the  form  of  a 
cancer  stroma  and  the  epithelium  of 
the  spaces  taking  on  the  active  grordi 
Many  of  these  variations  may  occur  in  different  parts 


Pig.  954.— A«lenoma  of  the  Testicle.  The  external 
covering  is  the  tunica  vaginalis ;  the  next  layer 
is  the  tunica  albuginea ;  the  thin  imperfect 
layer  under  this  is  the  tubular  substance  of  the 
testicle  spread  out  over  the  true  capsule  of  the 
tumour. 


of  a  true  carcinoma. 
of  the  same  growth. 

Symptonis. — These  tumours  are  most  common  in  young  adults  or  middl6 


Fig.  955.— Section  of  an  Adenoma  of  the  Testicle  showing  the  cystc,  tbe  emUryonic  islenSital 
tissue  and  the  columns  of  dutiUge. 

aged  men,  and  are  often  attributed  to  a  blow.  They  cause  a  steady  iaot* 
in  the  size  of  the  testicle,  unaccompanied  by  pain  or  tendemesa.  *^ 
growth  is  ot  var^'mg  \«^^\4\\.^,  but  they  often  take  a  year  or  more  to  u*i* 
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any  considerable  size.  Thej  are  firm  and  elastic,  and  fluctuating  points  can 
not  uncommonly  be  detected  in  them.  The  cord  is  unaffected  till  a  late  period 
unless  they  become  mali^^nant.  The  epididymis  is  early  flattened  out  by  the 
growth  and  cannot  be  recognized.  If  not  removed  they  may  attain  a  very 
great  size,  and  at  last  the  skin  covering  them  may  give  way  and  the  growth 
may  fnngate  and  bleed. 

Diagnosis. — The  tumour  is  distinguished  from  hydrocele  by  its  want  of 


Fig.  956.— Adenoma  of  tlif  Teiiticle  more  highly  inagiiiflfMl,  showinK  the  stroma  composed  of  spindle  cells 
and  tlbrcH,  and  the  cyot  lined  with  cubical  epithelium  and  iiart  of  a  column  of  cartilage. 


translucency,  its  more  globular  form  and  its  weight.     All  doubt  may  be  cleared 
up  by  an  exploratory  puncture. 

Treatment. — Tlie  only  treatment  is  early  removal,  always  preceded  by  an 
incision  into  the  mass  to  make  sure  that  it  is  not  a  haematocele  or  a  hydrocele. 

Snchondroma  of  the  Testicle. — Cartilage,  as  before  stated,  is  almost 
always  present  in  the  adenoma  of  the  testis.  It  may,  however,  appear  alone, 
in  larger  or  smaller  nodules,  or  infiltrating  the  gland.  It  usually  commences 
in  the  body,  and  may  invade  the  epididymis.  According  to  Comil  and 
Ranvier,  whenever  it  reaches  any  considerable  size  it  is  no  longer  purely 
cartilaginous,  but  is  mixed  with  sarcoma  tissue  and  complicated  with  cysts,  so 
that  both  clinically  and  pathologically  it  merges  into  the  disease  just  described 
as  cystic  sarcoma. 

Fibroma  has  been  recorded,  but  is  of  extremely  rare  occurrence. 

Dermoid  Cysts  are  occasionally  met  with  in  the  testicle,  usually  in  the 
body  of  the  gland,  causing  atrophy  of  the  tubular  substance  by  their  pressure. 
They  are  of  course  congenital,  but  are  of  very  slow  growth,  and  may  not  be 
noticed  till  adult  life.  They  usually  contain  turbid  fluid  or  an  atheromatoas 
pulp,  often  mixed  with  hairs.  In  other  cases  they  may  lie  outside  the  gland 
in  contact  with  the  epididymis.  A  case  of  this  kind  occurred  in  University 
College  Hospital  lately  in  which  the  cyst,  which  was  about  the  size  of  the 
normal  gland,  lay  in  contact  with  the  globus  minor.  It  was  dissected  away 
without  injuring  the  gland,  and  was  probably  a  scrotal  dennoid  which  had 
become  adherent  to  the  epididymis. 

In  other  cases  fa»tal  remains  may  be  found  in  the  cyst.     One  of  the  ro^o'^ 
remarkable  of  these  tumours  that  I  have  seen  was  under  the  care  of  the  \»'^^ 
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John   Marshall      The  diseased   or^an,    which   was    about    the 

ostrich's  egg,  und  felt  partly  solid  and  jmrtlj  fluid,  was  f»^uud  u 

to  be  composed  of  a  large  cyst  fiHed  with  an  oily  fluid,  like  n) 

which   solidified   on   cooling.     After  removal   Mnrghall  found  tlmt  the  ac 

contained  some  foetal  debris^  and  it  was  douhtlesii  of  an  embryonic  character. 

The  patient,  who  was  about  thirty  years  of  age,  had   been  affcoted  widi  tlw* 

fcmuour  from  early  infancy. 

Malignant  Tumol  its. — Sarcoma  of  the  testicle  without  the  preKnoi  if 
the  cysts  just  described  is  not  very  common.     It  is  indistingnisJiabl**  (him 
cancer  before  removal,  presenting  the  same  rapid  growth,  and   ^ofintmjL 
structure,  giving  rise  to  a  smooth  elastic  globular  or  oval  enlargement  *>r^^| 
testicle*     It  is  usually  met  with  in  younger  subjects  than  aincer,  sometoM 
even  in  young  children. 

Its  microseofiic  structure  varies.  Small  round -celled  sarcoma  in  by  iikf  tbe 
most  common  variety,  and  often  runs  a  very  malignant  course*  ^fy3to*i«yinHinii* 
with  large  spindle  cells  intermixed  with  it,  has  been  descriljed.  In  vtri 
rare  cases  tumours  containing  striated  muscular  fibres  mixed  with  F|iiiiillr 
cells  have  been  found  in  the  testicle.  They  exactly  refiemble  the  cong^ettiltl 
tumours  of  the  same  structure  met  with  in  connexion  with  the  kidney 

The  Treatmeni  consists  in  early  removal  of  the  gland  by  caAtrution. 

Carcinoma  of  the  Testicle  not  unfrequently  occurs,  and  is  in%iftri«blyiF 
the  soft  irlandular  variety. 

Cliaractera,— Cancer  of  the  testicle  most  commonly  occars  in  ib^  &1l 
instance  in  the  body  of  that  organ,  rarely,  if  ever,  affecting  the  epididrniti 
primarily.  The  ordinary  charac^ters  of  encephaloid  are  always  well  miuiced  b 
this  affection  ;  and  the  tumour  evenfcoally  fungates,  becoming  softeti^d  aoii 
pulpy.  The  mass  on  section  is  soft,  pink  in  colour,  with  large  yellow 
of  fatty  degeneration  scattereil  through  it.  Its&abstance  is  often  brokeft 
in  parts  by  haemorrhage.  It  is  impossible  to  distinguish  it  from  a  »ofl 
without  microscopic  examination.  The  microicopic  stracture  is  that  of 
glandular  carcinoma.  The  stroma  ts  small  in  amount  bat  extrem^jr  Tttoltf* 
and  encloses  spaces  of  great  size  filled  with  large  celU  of  irregular  fono. 

A  carcinoma  of  the  testicle  may  rapidly  attain  a  very  caastderahle  wmfol^ 
tude,  becoming  as  large  as  a  cocoa-nut  in  a  few  weeks  or  months.  Wbet  of 
this  size  it  is,  of  course,  abundantly  supplied  with  blood -vcssseta  ;  oomeqoMrtly 
the  spermatic  artery  and  accompanying  veins  will  be  found  a  good  dealdilikiL 
The  lymphatic  glands  in  the  neighbourhood  speedily  become  eolargedt  m  sty 
be  ascertained  by  deep  pressure  in  the  flank.  The  ingninal  glands  do  aoi  ta 
general  become  affected  until  the  skin  has  become  implicated  by  the  ptoov 
of  the  disease.  It  is  then  also  that  the  cancerous  cachexia  mptdlj  dt^-.i^lDP" 
itself. 

The  Symptoma  of  carcinoma  of  the  teaticle  are  usually  iocmtwhal  q^tvl-^ 
in  the  early  stages,  although  they  become  clearly  and  dlstitictlir  defilci|wd  • 
the  disease  progresses.  It  is  most  commonly  met  with  after  middle  Iif<-  Tb 
patient  first  complains  of  some  degree  of  dnigging  pain  and  weight  in  <ii^  4 
the  testes,  which  on  examination  will  be  found  to  be  indorated  and  en 
though  preserving  its  nojTnal  shape.  The  enlargement  eonttntu*  tmiii  t** 
testicle  attains  about  the  size  and  shape  of  a  duck's  fi^^  Imng  umitmhd 
tenae  and  eliistict  but  6m<K}th  and  heavy.  As  it  increases  to  site,  vbidiit 
usually  does  with  nipitlity,  it  becomes  rounded  and  Bomewhat  doti^ lir  or  i>)ib% 
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in  parts,  where,  indeed,  it  may  almost  be  semi-fluctuating,  though  in  others  it 
continues  hard  and  knobbed.  This  alteration  in  feel  is  partly  due  to  softening 
of  the  substance  of  the  tumour,  and  partly  to  its  making  its  way  through  the 
tunica  albuginea.  The  scrotum  is  much  distended,  reddened,  and  purplish, 
and  becomes  covered  by  a  network  of  tortuous  veins  ;  the  cord  may  become 
somewhat  enlarged,  hard,  and  knotty.  As  the  disease  advances,  the  scrotum 
becomes  adherent  at  some  of  the  softened  parts,  ulceration  takes  place,  and  a 
fbngus  projects,  which  presents  all  the  characteristic  signs  of  fungus  haematodes ; 
it  does  not  commonly  happen,  however,  that  the  disease  is  allowed  to  go  so  far 
as  this  before  removal.  The  pain  is  not  very  severe  at  first,  but  after  a  time 
assumes  a  lancinating  character,  extending  up  the  cord  and  into  the  loins. 

Treatment. — The  only  treatment  of  any  avail  in  cancer  of  the  testicle  is 
the  removal  of  the  diseased  organ.  This  operation  is  not  performed  so  much 
with  the  view  of  curing  the  patient  of  his  disease,  which  will  probably  return 
in  the  lymphatic  glands  or  in  some  internal  organ,  as  of  affording  temporary 
relief  from  the  suffering  and  encumbrance  of  the  enlarged  testicle.  It  is 
therefore  an  operation  of  expediency,  and  should  be  done  only  in  those  cases 
in  which  the  disease  is  limited  to  the  testicle,  the  cord  being  free  and  the 
glands  not  evidently  involved  ;  so  that,  if  recurrence  take  place,  it  may  not 
be  a  very  speedy  one. 

An  Undescended  Testis  may  become  the  seat  of  a  tumour,  just  as  it  may 
be  affected  by  inflammation.  The  combination  of  malposition  of  the  organ 
and  a  tumour  is  necessarily  rare.  But  its  possible  occurrence  must  be  borne 
in  mind  by  the  Surgeon,  as  it  may  lead  to  the  necessity  of  an  operation  for 
the  removal  of  the  diseased  mass  from  the  inguinal  canal.  Cases  of  this  kind 
are  recorded  by  Storks  and  J.  M.  Arnott.  The  tumour  in  the  first  case  was 
as  large  as  a  cocoa-nut ;  in  the  second  as  a  man's  fist.  Both  were  medullary. 
The  operation  consists  in  exposing  the  tumour  by  a  free  incision — if  necessary, 
carried  through  the  tendon  of  the  external  oblique — opening  the  tunica  vagi- 
nalis, enucleating  the  mass,  and  tying  with  care  the  shortened  spermatic  cord, 
which  would  probably  be  the  most  difficult  part  of  the  operation.  The  possible 
co-existence  of  a  congenital  hernia  must  be  remembered.  But  it  is  remarkable 
that  peritonitis  does  not  appear  to  be  the  chief  danger  of  this  operation.  In 
neither  of  the  cases  above  referred  to  did  it  occur,  the  patient  dying  of  erysi- 
pelas in  Arnott's  case  ;  of  recurrent  canoer,  a  year  after  the  operation,  in  that 
of  Storks. 

SOLID    TUMOURS    OF    THX    8PXRMATIC    C0RI>. 

Fatty  Tnmonrs  are  not  very  uncommon.  They  most  commonly  occur  as 
small  isolated  masses  near  the  inguinal  ring.  They  grow  slowly  and  are  of  no 
importance  except  from  their  resemblance  to  hernia.  The  tumour  can  be 
poshed  through  the  extenial  ring,  but  it  has  no  impulse  on  coughing,  nor  is 
there  the  characteristic  slip  and  gurgle  of  a  hernia  as  it  goes  back.  Large 
lipomata  invading  the  sfTotum  as  well  as  the  cord  have  also  been  recorded. 

Filioromata  and  Myxomata  of  the  Cord  have  been  recorded,  but  are 
merely  pathological  curiosities. 

Sarcomata  have  also  been  met  with  in  this  region. 
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OPSBATION    OF    CASTRATION. 

This  operation  may  be  required  for  the  various  non-malignant  aflfections  of 
the  testicle  that  have  resisted  ordinary  constitutional  and  local  treatment,  md 
have  become  sources  of  gi^eat  annoyance  and  discomfort  to  the  patient ;  in  the 
early  forms  of  malignant  disease,  also,  it  may  advantageoosly  be  practiaoL 
Before  the  operation  the  parts  should  be  thoroughly  shaved,  the  sb'n  deanaed, 
and  a  carbolized  towel  applied  for  two  or  three  hours.  The  patient  sboold  be 
lying  on  his  back  on  a  suitable  table,  and  the  parts  around  the  seat  of  the 
incision  should  be  covered  with  towels  wrung  out  in  1  in  20  carbolic  lotion. 
The  Surgeon  should  stand  on  the  same  side  as  the  testicle  to  be  removed,  and 
should  grasp  it  at  its  posterior  part  with  his  lefb  hand,  in  order  to  make  the 
scrotum  in  front  of  it  tense.  The  incision  should  extend  from  the  external 
abdominal  ring  to  the  lower  end  of  the  scrotum.  If  the  operation  is  being 
performed  for  malignant  disease  the  incision  will  have  to  be  extended  npwaidi, 
in  order  that  the  inguinal  canal  may  be  opened  and  the  cord  reached  at  aa  high 
a  level  as  possible.  If  the  disease,  as  often  occurs  in  tuberculous  caaes,  hai 
involved  the  skin,  the  affected  part  must  be  included  between  two  cv^ 
incisions,  meeting  above  and  below  at  the  points  already  indicated.  Bj  a 
few  touches  with  a  broad-bladed  scalpel,  whilst  the  skin  is  kept  npoo 
the  stretch,  the  tumour  is  separated  from  its  scrotal  attachmenta,  and 
left  connected  merely  by  the  cord,  which  must  then  be  divided.  In  socne 
cases  it  will  be  found  advantageous  to  expose  and  divide  the  cord  in  the  fim 
instance  before  dissecting  out  the  tumour  from  the  scrotnm,  as  in  this  waj  a 
better  command  over  it  is  obtained.  The  division  of  the  cord  constitntM  the 
most  important  part  of  the  operation,  for,  unless  care  be  taken,  it  may  reoaot 
into  the  inguinal  canal  and  bleed  freely.  This  accident  is  best  prevented  hf 
separating  the  cord  cleanly  from  the  sheath — ^more  especially  the  cremaateric 
fascia — and  seizing  it  with  clamp  forceps  above  the  point  at  which  theligatsre 
is  to  be  applied.  The  simplest  method  of  ligature  consists  in  transfixing  the 
cord  with  an  aneurysm  needle  and  tying  the  two  halves  separately  with  rtoot 
silk,  the  ends  of  which  are  for  the  present  left  long.  The  cord  is  next  divided 
about  half  an  inch  below  the  ligatures,  and  it  is  then  allowed  to  nCKS 
slightly,  in  order  to  make  sure  that  the  ligatures  are  efficiently  a^^lied  and 
that  bleeding  is  not  being  prevented  merely  by  traction.  If  no  oozing  taka 
place  from  the  stump  it  is  drawn  gently  down  into  view  and  the  ends  of  the 
ligatures  cut  off. 

Another  method  consists  in  picking  up  the  vessels  separately  in  fcra* 
pressure  forceps,  and  applying  a  fine  ligature  to  each.  The  veins  not 
be  tied  as  well  as  the  arteries.  The  arteries  requiring  ligature  are  xmati 
the  spermatic,  the  cremasteric,  and  the  artery  of  the  vas.  The  ^lermtk 
artery  will  be  found  in  front,  and  the  artery  of  the  vas  deferens  behiai 
This  method,  which  is  far  more  tedious  than  simple  transfixion^  haa  baa 
supposed  to  be  followed  by  less  pain  than  when  the  nerves  of  tha  oorf 
are  included  in  the  ligature.  I  have  not,  however,  found  that  mocfapaiiii 
complained  of  after  the  ligature  en  masses  and  in  castration  for  mal^Mii 
disease  this  method  certainly  has  the  advantage  that  it  allows  the  Smgaot^ 
divide  the  cord  at  a  higher  level  than  he  would  otherwise  do,  especially  if  tk 
incision  be  prolonged  upwards  and  outwards,  and  the  inguinal  caoal  opesedL 

In  castration  lot  Iwberculous  disease  it  is  better  to  separate  the  vas  defenv 
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from  the  other  constituents  of  the  cord  and  to  divide  it  separately.  If  it  be 
found  diseased  it  may  be  drawn  down  and  a  further  piece  removed  in  the 
hope  of  j^ettin^^  above  the  disease. 

A  large  number  of  vessels  usually  require  ligature  in  the  scrotum.  AU 
bleeding  from  this  source  must  be  very  thoroughly  arrested,  otherwise  the 
loose  tissues  of  the  scrotum  may  become  distended  with  extravasated  blood 
and  very  troublesome  suppuration  may  result.  After  the  operation  the  wound 
must  be  accurately  closed  with  sutures  and  a  drainage-tube  inserted  at  its 
lower  end. 

There  is  one  danger  that  may  occur  in  castration  in  children.  It  is  that  in 
young  subjects  the  processus  vaginalis  testis  may  not  be  obliterated,  and  that 
thus  the  peritoneum  may  be  opened  up  into  the  wound  on  dividing  the  cord. 
In  one  case  I  have  known  this  condition  lead  to  fatal  peritonitis. 

In  some  cases  considerable  induration  and  tenderness  persist  in  the  position 
of  the  stump  of  the  divided  cord,  and  occasionally  the  ligatures  set  up 
irritation,  and  may  lead  to  a  small  abscess,  which  refuses  to  heal  until  the 
ligatures  have  come  away.  After  castration  for  tuberculous  disease  a  chronic 
abscess  may  fonn  around  the  cord,  probably  as  the  result  of  the  vas  deferens 
having  been  diseased  above  the  point  of  division. 

GENERAIi    DIAQNOBIS    OF    BCROTAIj    TUMOURS. 

The  diagnosis  of  scrotal  tumours  is  not  only  of  considerable  importance,  but 
is  often  attended  with  very  great  difficulty ;  the  more  so,  as  they  are  fre<inently 
aiBoeiated  with  one  another,  so  that  much  tact  and 
care  are  required  to  discriminate  their  true  nature. 
Thus,  it  is  not  uncommon  to  find  a  hydrocele  and 
a  hernia  ;  a  hydrocele  and  a  varicocele ;  or  these 
affections  co-existing  with  a  solid  tumour  of  the 
testicle.  In  other  cases,  again,  as  in  Fig.  957,  a 
carcinomatous  tumour  may  co-exist  with  a  hydro- 
cele of  the  tunica  vaginalis,  and  with  an  encysted 
hydrocele  of  the  cord ;  and  the  different  forms  of 
hydrocele  may  occur  together. 

Tumours  of  th(?  scrotum  may,  from  a  diagnostic  I 
point  of  view,  be  divided  into  two  distinct  classes : —  I 
1,  the  Reducible  ;  and  2,  the  Irreducible. 

1.  Baducible  Tnmoiira. — These  are  Hernia, 
Congenital  Hydrocele,  Diffuse  Hydrocele  of  the 
Cotd,  and  Varicocele  ;  in  all  of  which  the  swelling  .Ji^"^;^^/;,:}^^^, 
can  be  made  to  disiippear  more  or  less  completely  vaKinaiii*  biki  of  the  cora. 
by  pressure  and  l)y  the  patient  lying  down  ;  re- 
appearing on  the  removal  of  the  pressure,  or  on  his  assuming  the  erect 
posture.  The  nuxie  in  which  the  tumour  disappeai-s  tends  greatly  to 
establish  its  diagn(wis  ;  though  the  general  character  of  the  swelling,  and  tlie 
history  of  the  case,  afford  important  collateral  evidence  on  this  point. 

a.  In  Kernia  there  are  the  ordinary  signs  of  this  affection,  suqh  as  impulse 
on  coughing,  <fec.     On  reducing  the  tumour,  it  will   be  found  that  its  ret>xrcv 
into  the  abdomen  is  accompanied  by  a  gurgling  noise,  and  by  the  suddeii  ^^^ 
upwards  of  an  evidently  solid  body.     In  the  other  reducible  tumouK^^  ''^^ 
V0I«.  II.  ^    ^^^^ 
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diminution  and  eventual  disappearance  under  pressure  are  more  gradoaly  and 
there  is  no  reduction  of  the  mass  as  a  whole. 

h.  The  gradual  squeezing  out  of  the  contents  of  a  Congenital  SjdroMki 
together  with  its  translncency,  and  the  early  age  at  which  it  ocean,  will 
establish  its  true  character.  It  must  be  remembered,  however,  that  hemic  is 
very  young  infants  may  be  translucent  if  the  gut  contains  little  or  no  fiecil 
matter. 

c.  In  the  Biffuse  Hydrocele  of  the  Cord  there  is  a  uniform  semi-fluctaat- 
ing  swelling  in  and  near  the  ring  ;  in  which,  however,  there  is  no  guigUng. 
&c.,  no  complete  reduction,  nor  sudden  disappearance,  as  in  hernia.  It  is  alx) 
less  defined,  and  has  a  less  distinct  impulse  on  coughing. 

d.  Varicocele  may  always  be  distinguished  by  its  pyramidal  shi^ie,  sod  iu 
knotted,  soft,  and  irregular  feel.  After  being  reduced  when  the  patiem  lis 
down,  it  will,  when  he  stands  up,  fill  again,  even  though  the  Surgeon  compna 
the  external  ring  with  his  fingers.  This  sign,  which  distinguishes  it  firan  a 
hernia,  occurs  also  in  congenital  hydrocele ;  from  which,  however,  the  arico- 
cele  may  be  distinguished  by  the  absence  of  translucency,  the  want  of  fioctoi- 
tion,  and  the  general  feel  of  the  tumour. 

2.  Irreducible  Scrotal  Tumours  are  of  various  kinds :  such  as  Onkeolil 
Hernia,  Hydrocele,  Haematocele,  the  various  forms  of  Solid  EDlargemeot  of 
the  Testicle.  These  tumours,  though  presenting  certain  characters  in  cooubob. 
yet  difller  somewhat  in  the  predominance  of  particular  signs.  Thus,  the  dape 
of  the  tumour  is  usually  pyriform  in  hydrocele,  globular  in  hsBmatooek,  lod 
oval  in  enlargement  of  the  testicle  ;  though  this  is  subject  to  much  Tanatka 
The  weight  is  least  in  hydrocele  and  greatest  in  solid  enlargement,  {vopur 
tionately  to  the  size  of  the  tumour.  The  characters  of  the  sur&oe  prent 
considerable  difierences,  being  smooth  and  tense  in  hydrocele  and  haematooek: 
often  irregular,  hard,  or  knotted  in  the  other  varieties.  The  rapiditj  of  the 
formation  of  the  tumour  is  greatest  in  htematocele. 

a.  Irreducible  Scrotal  Kemia  may  be  recognised  by  its  irregular  fall? 
its  impulse  on  coughing,  by  its  occupying  the  canal  and  ooncealin^  the  ooii 
and  by  the  testicle  being  distinctly  perceptible  below  it. 

h.  Hydrocele  of  the  Tunica  Vaginalis  is  recognizable  by  its  tnsi' 
lucency  ;  and  the  amount  of  opacity  conjoined  with  this  will  enabk  ^ 
Surgeon  to  distinguish  the  degree  of  enlargement  of  the  testis,  whkk  tf 
conjoined  with  it. 

c.  In  Kasmatocele  the  tumour  is  of  sudden  or  rapid  formation,  sumefkit 
globular,  opaque,  but  not  very  heavy  or  hard,  and  smooth  upon  the  nute. 

d.  In  Solid  Enlargements  of  the  Testicle  the  tumour  is  heaty  if 
its  size,  frequently  globular  or  irregular  in  shape,  sometimes  knobbed^al 
usually  attended  with  a  good  deal  of  dragging  pain  in  the  groin,  and  ^ooi^ 
with  some  enlargement  of  the  cord. 

In  these  three  forms  of  scrotal  tumour,  viz.,  hydrocele,  hsematooele,  li' 
solid  enlargement  of  the  testicle,  the  diagnosis  can  always  be  made  M  ost 
from  hernia,  by  the  Surgeon  feeling  the  cord  free  above  the  tumour. 

The  point  of  most  importance  in  the  diagnosis  of  solid  enlargementi  of  Ikr 
testicle  is  to  distinguish  the  malignant  tumours,  sarcoma  and  oiB09,&V 
other  forms  of  disease.  In  malignant  tumours,  the  n4>idit7  of  giovtli*^ 
softness  and  elasticity  of  the  mass,  the  implication  of  one  te^ia  only,  aBJ  ^ 
early  enkigem^n^^  ol  \Xi^  Q.Qtd,  with  its  indurated  and  knobbed  oondifiiair* 
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important  signs ;  especially  if  the  disease  occur  in  young  men.  In  a  moie 
advanced  condition,  the  softening  of  the  swelling  at  parts  with  a  tuberous 
condition  of  the  rest,  and  the  occurrence  of  fungus  with  speedy  constitutional 
cachexia,  will  point  to  the  malignant  nature  of  the  tumour.  In  cases  of  great 
doubt  and  difficulty  an  exploratory  puncture  may  be  made,  when  the  conteuts 
of  the  groove  in  the  needle  or  of  the  fine  cannula  will  probably  determine  the 
character  of  the  growth.  In  more  than  one  instance,  in  which  there  was  much 
obscurity,  I  have  seen  the  true  nature  of  the  disease  cleared  up  in  this  way. 

BPSBMATORRHaSA    AND    IMPOTXNCS. 

Various  forms  of  debility,  of  loss  of  power,  or  of  irregularity  of  action  in 
the  generative  organs  of  the  male,  are  confounded  together  under  the  terms 
Spem&atorrhoBa  and  Zmpotence.  These  conditions  require  a  more  careful 
consideration  on  the  part  of  the  educated  Surgeon  than  they  have  hitherto 
received,  as  their  existence  is  a  source  of  much  distress  to  the  suflFerer.  They 
are  certainly  one  cause  of  conjugal  unhappiness,  leading  perhaps  to  infidelity 
on  the  part  of  the  wife,  and  occasionally  even  to  suicide  of  the  husband. 
These  affections,  which  are  of  extreme  frequency  amongst  all  classes  of  the 
community,  have  scarcely  received  that  attention  on  the  part  of  the  profession 
,  generally  which  their  importance  deserves  ;  the  unfortunate  sufferers  thus  are 
too  often  driven  into  the  hands  of  those  pestilent  quacks  who  flourish  in  the 
metropolis,  and  infest  almost  every  town  in  the  country,  by  whom  they  are 
not  nnfirequently  ruined  in  health  as  well  as  in  purse. 

The  Sexual  Melancholia  that  accompanies  these  conditions  is  one  of  their 
more  striking  characteristics.  The  patient  is  languid  in  manner,  depressed  in 
spirits,  his  countenance  is  pale  and  haggard,  eye  dull,  expi*ession  listless,  and  he 
is  devoid  of  all  energy.  He  takes  no  interest  in  the  ordinary  affairs  of  life,  his 
whole  thoughts  are  concentrated  on  his  own  condition,  and  he  feels  himself 
degraded  as  being  unfit  for  that  duty  which  is  alike  the  first  and  the  lowest 
of  man.  This  state  of  mind  is  commonly  the  result  of  some  local  irritation  or 
disease,  re-acting  on  a  morbidly  sensitive  nervous  system  ;  and  on  examination, 
the  Surgeon  will  commonly  find  some  local  condition  that  has  been  the  start- 
ing-point of  the  mental  malady.  Balanitis,  phimosis,  or  varicocele  in  the  male 
are  common  occasioning  causes.  But  the  most  frequent  direct  exciting  cause 
is  undoubtedly  masturbation. 

We  may  recognize  at  least  three  distinct  varieties  of  generative  debility  in 
the  male,  which  may  in  some  cases  amount  to  actual  impotence  :  1,  True 
£^)ermatorrhoea,  or  Seminal  Flux  ;  2,  Spasmodic  Spermatorrhoea,  or  Sperma- 
iospasmos ;  and,  8,  Aspermia,  or  Want  of  Seminal  Secretion. 

1.  True  Spermatorrhosa,  or  Seminal  Flux,  is  rare,  and  is  met  with 
diiefly  between  the  ages  of  eighteen  and  thirty.     It  is  commonly  the  conse- 
quence of  masturbation,  or  of  debility  of  the  generative  organs  induced  by 
gonorrhoea,  or  of  the  continued  struggle  to  repress  the  natural  sexual  desires 
bj  a  life  of  enforced  continence.    In    this  condition  there  is  a  mixture  of 
irritability  and  of   debility.     The  generative  organs  are  excited  by  slight 
Emotional  causes,  or  by  trivial  and  ordinary  physical  stimuli — a  thought,  a 
look,  a  word,  the  movement  of  a  carriage,  the  efibrt  of  straining  at  stool,  will 
Excite  the  secretion  of  the  testes,  which  the  debilitated  state  of  the  parts  fdlows 
fco  escape  with  a  feeble  ejaculatory  efibrt,  or  in  a  kind  of  leakage  of  a  few 
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drops  from  the  urethra.  In  the  slighter  cases,  and  in  the  earlier  stages  of  ib? 
malady,  these  emissions  take  place  but  occasionally — three  or  four  times  i 
week,  chiefly  in  the  morning,  in  the  mid-state  between  waking  and  skepinc. 
and  are  preceded  by  an  erection.  In  the  more  advanced  stages,  the  emittioo^ 
occur  once  or  oftener  in  the  twenty-four  hours  without  an  erection;  ibr 
semen  at  last,  when  discharged,  flowing  back  into  the  neck  of  the  bladder, 
escaping  with  each  discharge  of  the  urine,  or  being  squeezed  out  after  defw»- 
tion.  The  patient's  physical  and  mental  state  becomes  seriously  impUcated  in 
these  more  advanced  cases  of  true  spermatorrhoea.  His  countenance  is  pallid, 
anaemic,  and  sallow  ;  his  features  are  drawn,  their  expression  is  listless :  hi? 
eyes  lifeless  ;  his  spirits  depressed,  often  to  the  lowest  depths  of  despondencj 
and  despair.  Connexion  is  impracticable,  as  the  discharge  of  semen  Uk* 
place  either  before  erection  occurs,  or  without  its  occurrence. 

Diagnosis. — The  first  point  in  making  a  diagnosis  is  to  ascertain  thit 
there  is  some  real  disease,  and  that  the  patient  is  not  merely  the  subject  of 
hjrpochondriasia  or  sexual  melancholia.  Various  conditions  are  mistaken  for 
spermatorrhoea  by  a  nervous  patient.  The  white  discharge  of  phosf^ates  oc- 
curring at  the  end  of  micturition  (p.  1029),  when  the'urine  is  alkaline  in  some 
forms  of  dyspepsia,  is  often  believed  by  the  patient  to  be  seminal  fluid ;  and 
as  this  condition  is  frequently  accompanied  by  the  languor  of  dyspepsia,  and 
is  common  in  those  who  sit  up  too  late  at  night  and  overwork  themselves,  this 
harmless  condition  may  give  rise  to  the  deepest  mental  depression. 

Prostatorrhoea  (p.  1140)  is  very  apt  to  be  confounded  with  spermatorrhoa : 
but  the  diagnosis  may  always  be  effected  by  a  microscopical  examination  of 
the  discharge. 

An  occasional  involuntary  emission  is  not  spermatorrhoea.  It  is  common  to 
young  men  of  excitable  temperament,  and  is  often  the  occasion  of  moch 
groundless  alarm.  It  occurs  at  that  period  of  life  when  the  generative  power 
is  at  its  highest  development.  It  is  simply  the  result  of  a  hypersecretion  ••»' 
the  testes  and  overflow  of  the  semen.  For  it,  early  and  congenial  maim?? 
is  the  only  remedy.  Unless  this  be  adopted,  Nature  will  assert  herseli 
"  Naturam  expellas  furca,  tamen  usque  recurret." 

The  escape  of  a  small  quantity  of  seminal  fluid  from  the  vesiculse  seminilfii 
while  straining  at  stool  is  of  common  occurrence  in  young  men  leadings 
continent  life  ;  it  need  cause  no  anxiety,  and  requires  no  treatment  bcjood 
a  purge  and  a  cold  hip-bath. 

Frequent  nocturnal  emissions  in  many  cases  are  merely  a  symptom  o^ 
dyspepsia,  the  languid  feelings  of  which  the  patient  complains  being  ven 
often  due  to  this  much  more  than  to  the  loss  of  semen.  The  loss  of  semen  by 
an  involuntary  emission  causes  no  more  depression  than  a  corresponding  te 
during  coition,  and  if  occurring  not  more  than  twice  a  week  has  no  evil  eftcL 
It  is  the  constipation  and  dyspepsia  accompanying  it  that  are  the  real  sooroe 
of  the  symptoms. 

Treatment. — The  curative  treatment  of  true  spermatorrhoea  shoold  coobs 
in  giving  tone  to,  and  in  lessening  the  irritability  of,  the  genitomriBtfT 
organs.  With  this  view,  the  preparations  of  iron,  phosphorus,  nox  voboo. 
and  cantharides  will  be  found  the  most  effective.  The  syrup  of  Uie  phcwphtfe 
of  iron  and  strychnine,  or  the  tincture  of  the  perchloride  of  iron,  in  oomhiat- 
tion  with  those  of  nux  vomica  and  cantharides,  will  be  found  of  the  p^M^ 
service.    But  miex  ^x^^  iovm  of  treatment  the  cure  will  be  slow,  and  k»r 
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continued  pei^severance  in  the  use  of  remedies  is  imperatively  necessary.  In 
addition  to  these  means  the  cold  hip-bath  should  be  assiduously  employed. 
This  the  patient  should  use  every  night  and  morning  ;  remaining  in  it,  at 
first,  for  about  three  minutes,  but  gradually  increasing  the  time  of  immersion 
to  ten  or  fifteen.  In  some  cases  the  cold  shower-bath  appears  to  give  more  tone, 
and  then  should  be  preferred.  The  patient  must  sleep  on  a  hard  mattress,  be 
lightly  covered,  and  eat  no  supper.  Some  satisfactory  mental  occupation 
should  also  be  provided,  or  travelling  if  possible.  These  means,  useful  as 
sidjnncts,  will  not,  however,  cure  the  patient.  For  this  purpose,  the  local 
irritability  must  be  removed  by  the  application  of  nitrate  of  silver  to  the 
prostatic  and  bulbous  portions  of  the  urethra.  It  will  usually  be  found  that 
fchere  is  a  good  deal  of  tenderness  in  these  situations,  felt  on  pressing  upon  the 
perinaeum,  or  on  passing  an  instrument  into  the  urethra,  when,  as  the  point 
enters  the  bulb,  the  patient  will  suffer  much  pain.  The  continuance  of  this 
irritation  certainly  keeps  up  the  seminal  emissions,  and  thus  maintains  the 
debility  of  the  genital  organs,  and  the  nervous  irritability,  th^t  are  so  charac- 
teristic of  these  cases.  It  may  most  effectually  be  remedied  by  the  application 
of  nitrate  of  silver,  as  originally  reconmiended  by  Lallemand.   I  have  employed, 


Fig.  958.— Syringe-catheter  for  applying  Canstic  to  the  Urethra. 

with  much  advantage  in  such  cases,  the  instrument  here  figured  (Fig.  958). 
It  consists  of  a  silver  catheter,  having  about  a  dozen  minute  apertures  near 
the  end.  In  the  interior  is  contained  a  slender  piece  of  sponge,  "about  two 
inches  long,  fixed  to  the  expanded  end  of  a  firm  stylet  that  moves  with  the 
catheter.  The  instrument  is  charged  by  filling  the  sponge  with  some  solution 
of  nitrate  of  silver  by  withdrawing  the  stylet.  It  may  then  be  well  oiled  ; 
and,  being  passed  down  to  the  spot  to  be  cauterized,  the  solution  is  forced  out 
of  the  aperture  by  pushing  down  the  rod,  which  compresses  the  sponge.  I 
have  found  this  syringe-catheter  far  safer  and  more  manageable  than  Lalle- 
mand's  or  any  other  pork-caustiques  that  act  by  protruding  a  spoon  or  sponge, 
which  is  apt  to  be  grasped  by  the  spasmodic  action  of  the  muscles  of  the  part, 
often  being  returned  with  difficulty  into  the  shaft,  and  not  without  risk  of 
lacerating  the  mucous  membrane.  I  generally  use  a  solution  of  the  strength 
of  5j  of  the  nitrate  to  an  ounce  of  water  ;  though  sometimes  only  a  half  or  a 
third  of  this  strength  can  be  borne.  The  application  usually  occasions  a 
good  deal  of  irritation  for  a  time,  sometimes  even  a  muco-purulent  discharge, 
and  can  be  repeated  only  at  intervals  of  from  ten  days  to  a  fortnight.  Any 
undue  amount  of  irritation,  particularly  after  the  application,  must  be  sub- 
dued by  ordinary  treatment.     After  the  nitrate  of  silver  has  been  used  two  or 
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three  times,  the  treatmeot  may  be  advantageously  cootioaed  by  psmin^  tvnm 
week  a  Bimilar  instrumeLit  charged  with  glycerine  of  tannin*     This  acts  as  an 
admirable  astritij^eiit,  and  ofteu  arts  better  than  the  nitrate, 

2.  Spasmodic  SpermatorrhoBa,  or  SpermatoapasmoB,  more  fireqnent]? 
occin-s  between  the  agea  of  twenty*five  and  forty.  It  is  frequently  predispowd 
to  by  residence  in  a  warm  climate,  or  by  the  existence  of  some  disease  aboot 
the  generative  organs,  such  as  stricture^  varicocele,  neuralgia  tesiia,  &e,  Ifi 
ihese  cases  there  is  not,  properly  speaking,  a  seminal  flux  ;  bat  eomplete  con- 
nexion cannot  be  effected,  as  erection  and  ejaculation  are  cither  simultaneooi 
acts  or  the  erection  p?irtiully  sul^sides  before  the  emission  takes  plao:*  Thii 
form  of  generative  debility  is  often  as  much  dependent  on  mental  as  on  pi 
physical  causes. 

Treatment, — This  is  a  condition  of  irritability  rather  than  of  d 
often  oi'curs  in  strong  and  otherwise  healthy  meti,  ac€«stome»l  t"  rt» 

and  out-of-door  exercises.  There  is  no  evidence  of  amemia  or  of  debiiuy  uf 
any  kind.  Hence  tonics  are  not  necessary.  The  remedy  moat  to  be  reiW 
upon  is  bromide  of  potassinm  in  doses  of  20  to  30  grains,  with  cold  belliinf, 
and,  perhaps,  when  there  is  urethral  irritation,  blisters  to  the  peritnetnn  wbA 
along  the  iK?nis,  and  belladonna  to  the  interior  of  the  urethra.  In  •ddittOQ  U» 
these  means,  it  is  of  the  first  importance  to  enjoin  moderation  in  food  sod 
drink,  and  above  all,  avoidance  of  alcoholic  stimulants. 

3.  Impotence  arising  from  absence  of  all  sexual  desire  or' power,  or  from 
premature  decay  of  that  power,  is  not  unfrequently  met  with,  and  ofteo  in 
individuale  who  are  otherwise  strong  and  healthy ;  sometimes,  indeed,  ta 
those  endowed  with  great  muscular  power,  and  much  given  to  atUilap 
exercises.  Tbis  want  of  aexual  desire  may  be  looked  upon  in  many  iostioos 
m  a  natural  deficiency  in  the  organization  of  the  individual,  for  which  twil^ 
ment  can  do  little.  In  other  cases  it  arises  from  exhaustion  of  the  oerroai 
system  by  habitual  physical  or  mental  over-exertion,  by  exoessire  mad^ 
indulgence,  over- training,  or  study  carried  to  an  injurious  degrce.  Coiftj 
absence  of  seminal  secretion — Aspermia^-tucii^l  in  cases  of  atrophy  or 
of  the  testes,  must  be  especially  rare.  In  a  patient  of  mine  who  died  at  M 
years  of  age,  and  who,  ac^cording  to  his  own  and  hie  wife's  account^  had  biitt 
completely  imp4:»tent  for  twenty-four  years,  spermatozoa  in 
*|uaii titles  were  after  death  found  in  the  testes,  which  were  carefnUy  ezi 

•with  the  view  of  asceitaining  whether  they  ever  secreted  semen.     Rtivotiot'' 
both  testicles,  or  atrophy  of  both  glands  from  mumpe,  may  caase 
Temporary  impotence  from  nervousnees  is  not  uncommonly  met  with  tn 
men  immediately  after  marriage.    In  these  cases  the  treatment 
by  Astley  Cooper,  of  ordering  some  harmless  medicioe,  and  forbtddiiif 
patient  to  attempt  connexion,  will  usually  be  ett'ectnal 

Sterility  in  the  male  is  a  condition  that  has  attracted  i^ 
attention  of  late  years.  It  is,  of  course,  not  unfreq neatly  connected  with, 
probably  dependent  on,  the  same  conditions  that  give  rise  to  the  TiriotiK  tuoB 
of  sexual  debility  that  have  just  been  descril)ed.  But  it  trmj  oocar  iad^ 
pendently  of  any  of  these  states — in  individuals,  indeed,  who  uns  potacged  rf 
a  very  considerable  amount  of  sexual  desire  and  vigour.  It  wonid  appcsr  U>  hr 
due  to  some  morbid  condition  of  the  seminal  fluid, in  oonseqnf n  ''  Vjch  dw 
spermatozoa  are  either  absent,  or  are  possessed  of  insnflleient  eftit 

impregnation*     The  causes  of  this  condition  are  very  obecufer  ^^ 


STERILITY   IN    THE    MALE.  1271 

indulgence  in  sexaal  intercourse  appears  to  be  amongst  the  most  frequent. 
It  would  seem  as  if  each  indiyidual  were  endowed  with  a  certain  amount 
of  procreative  power,  which,  if  early  exhausted,  or  habitftially  wasted  in  indis- 
criminate intercourse,  cannot  be  restored.  Hence,  poljgamists  in  the  East,  or 
their  Western  congeners,  do  not  propagate,  as  a  rule,  more  than  the  average 
number  of  children.  Amongst  organic  causes  of  this  state,  chronic  epi- 
didymitis appears  to  be  the  most  frequent  (p.  1235).  The  only  Treatment  thh,t 
can  be  adopted  with  any  prospect  of  success,  is,  in  the  one  case,  prolonged 
avoidance  of  sexual  excitement,  and  in  the  other,  the  removal  of  local  disease 
existing  in  the  urethra  or  testis,  such  as  stricture,  or  thickening  or  condensa- 
tion of  structure,  by  the  long-continued  use  of  absorbent  remedies  on  general 
principles.    Tonics  are  valueless  in  such  cases. 

Sterility  arises  also  from  malformation  of  the  penis,  such  as  complete 
hypospadias,  and  more  rarely  from  the  size  of  the  male  organ  rendering 
complete  coition  impossible. 

In  conclusion,  I  need  scarcely  say  that,  in  the  treatment  of  that  general 
melancholia  or  hypochondriasis  which  accompanies  these  various  affections, 
much  good  may  be  effected  by  means  that  directly  influence  the  spirits  and 
the  mental  condition  of  the  patient.  He  should  be  encouraged  to  travel,  to 
occupy  himself  with  healthy  out-door  pursuits  and  amusements,  to  take 
regular  exercise,  to  avoid  all  enervating  habits ;  and,  above  all,  his  mind 
should  be  cheered  by  the  hope  of  eventual  cure.  Should  there  be  any  local 
disease,  such  as  balanitis,  phimosis,  or  varicocele,  that  should  be  subjected 
to  treatment  or  operation. 
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Some  important  surgical  affections  of  these  orojans,  such  as  vesioo-vajrioil 
and  recto-vaginal  fistulee,  lacerated  perinsBum,  &c.,  have  already  beendi*- 
cnssed.  The  remaining  affections,  implicating  the  Vulva,  the  Vagina,  tht 
Uterus,  and  the  Ovaries,  are  of  the  greatest  practical  interest ;  but,  as  their 
full  consideration  would  lead  me  far  beyond  the  limits  that  can  be  assiimed  lo 
them  in  this  work,  and  indeed,  belongs  to  another  department  of  Meihcine,  I 
must  content  myself  with  a  brief  indication  of  the  principal  surgical  puiuL« 
deserving  attention. 


INTRODUCTION    OF    INBTBUMSNTB. 

Specalam  Vag^». — Vaginal  specula  of  various  shapes  and  materials  azv 
commonly  used  by  Surgeons.  For  examination  of  the  os  and  cervix  uteri 
the  most  convenient  and  generally  adaptable  instrument  b 
the  ordinary  cylindrical  glass  speculum  (Fig.  95*,>),  of  whkli 
the  inner  mirror-like  surface  reflects  a  strong  body  of  lipht 
into  the  bottom  of  the  tube.  It  has  the  additional  &dvantag<(; 
of  being  readily  cleansed,  and  is  not  stained  by  iodine 
solutions.  A  similarly  shaped  instrument — made  of  fjui- 
wood — is  useful  for  the  protection  of  the  vaginal  will 
during  application  of  the  actual  cautery  to  the  cervix.  For 
exploring  the  vaginal  canal  in  cases  of  fistula,  &c.,  reoonp* 
should  be  had  to  the  metal  duck-billed  speculum,  or  to  cmk 
or  other  of  the  bivalve  varieties  of  this  instrument. 

Zntrodaction  of  the  Speculum  can  readily  be  effeded 
without  unnecessary  exposure.  There  are  two  positioiii  in 
which  the  patient  may  conveniently  be  placed  for  this 
purpose.  In  the  first,  she  lies  upon  her  back  with  the  natei 
well  raised  and  brought  to  the  edge  of  tlie  bed  or  coocb, 
her  knees  apart,  and  her  feet  resting  on  two  chairs ;  the 
Surgeon,  standing  or  sitting  in  front  of  her,  separates  the 
labia  with  the  thumb  and  forefinger  of  his  left  bind, 
and  then  passes  the  speculum  gently  and  steadily  between  and  under  than, 
exerting  any  pressure  that  may  be  required  backward  on  the  periMenm. 
This  position  is  in  some  ways  the  most  convenient  for  inspection,  ind 
for  the  local  application  of  remedies ;  but  it  is  often  objectionable  to  the 
patient,  as  it  appears  to  entail  much  exposure,  although  in  reality  it  need  ik< 
do  so.  Tlie  other  mode  of  introducing  the  speculum,  which  alionld  alwaji  be 
adopted  when  practicable,  consists  in  placing  the  patient  on  her  left  side  m 
the  semi-prone  position,  with  her  left  arm  drawn  backwanls  l)eueath  her  and 


Fig.  059.  —  Cylin. 
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the  knees  well  flexed,  so  as  to  bring  the  nates  close  to  the  edge  of  the 
couch ;  the  instrument  is  then  introduced  in  the  same  manner  as  before, 
the  Surgeon  sitting  behind  the  patient.  In  whichever  way  the  speculum 
be  used,  no  force  should  be  employed ;  the  patient  should  be  placed 
opposite  a  good  light,  and  care  should  be  taken  that  the  instrument  be 
introduced  fairly  to  the  cervix,  the  position  of  which  may  previously  have 
been  ascertained  by  tactile  examination. 

Female  Catheter. — The  use  of  the  catheter  is  often  required  in  various 
diseases,  and  after  operative  procedures  involving  the  gen i to- urinary  organs 
of  women.  It  should  be  introduced  without  exposure,  by  the  aid  of  touch 
alone — the  patient  lying  on  her  back  with  the  knees  well  flexed  and  somewhat 
separated.  The  Surgeon,  standing  at  the  right  side  of  the  bed,  passes  his 
right  index  finger  within  the  orifice  of  the  vagina  and  feels  the  urethra  like  a 
cord  beneath  the  arch  of  the  pubes ;  on  tracing  this  forward,  the  meatus 
urinarius,  situated  immediately  above  the  vaginal  outlet,  may  readily  be  detected, 
and  the  catheter,  held  in  his  left  hand,  is  then  slipped  into  the  urethral  canal 
along  the  palmar  surface  of  his  right  forefinger.  The  female  silver  catheter, 
88  generally  supplied,   has  the  disadvantage  of  not  readily  admitting  of 


Fig.  ln'iO.— Seir-n'tainlng  Female  ('aUiet«r(  Vulcan  it**). 

thorough  cleansing  ;  and,  for  all  practical  purposes,  the  ordinary  male  gum- 
elastic  catheter— No.  «  or  i) — answers  equally  well.  Whichever  form  of 
inrtrument  be  employed,  it  should  be  thoroughly  flushed  thi-ough  with  plain 
water  immediately  after  use  in  order  to  ensure  the  removal  of  any  vaginal 
mucus  which  may  have  lodged  in  it,  and  be  subsequently  washed  in  some 
antiseptic  before  being  put  away.  When  in  constant  use,  as  after  certain 
operations,  the  catheter,  after  being  washed,  should  akays  be  kept  immersed 
in  an  antiseptic  solution — of  1  in  20  carbolic  acid  in  the  case  of  a  metal 
instmment,  or  of  1  in  lOoO  corrosive  sublimate  lotion  for  a  gum  elastic  one. 
For  cases  requiring  retention  of  a  catheter  within  the  bladder,  recourse  may 
be  bad  to  the  instrument  here  depicted  (Fig.  IHIO),  which  is  fitted,  when  in 
nae,  with  a  length  of  rubber  tubing  through  which  the  urine  flows  into  a 
vessel  beneath  the  bed  containing  some  antiseptic  fluid. 

DISEASES    OF    THE     SXTSRNAIi    ORQANS    AMD    VAQINA. 

The  Vulva  is  liable  to  numerous  morbid  aflfectionti,  most  commonly  of 
inflammatory  origin. 

The  lAbia  Majora,  when  involved  in  the  amle  itijiammation  accom|)aLr^^* 
ing  an  attack  of  gonorrljcea,  es|)ecially  in  young,  full-blooded  women,    x<v^'^ 
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occasionally  become  tlie  seat  of  an  abscess  originating  in  the  vnlvo-Ti^nil 
gland,  and  requiring  evacuatioo  by  a  tree  incision  on  the  inner  asperl  of  ihi 
affected  labium.  Chronic  intfammaUmi  o!  specific  origin,  or  resnlting  IVoBi 
prolonged  irritation  caused  by  the  presence  of  a  concealed  fiasore  or  nlor* 
may  induce  a  kind  of  solid  iDcdema,  soinetinies  leading  to  considerable  bypcr* 
trophy  of  one  or  both  labia.  This  condition  is  usually  cnrable  in  its  ctrir 
stage  by  removal  uf  the  source  of  irritation  which  has  led  to  it ;  hot 
of  long  standings  it  may  oc<*a8  ion  ally  necf?88itate  gnri^fical  intei'fcrenoe*  T1i» 
disease  known  as  Noma  or  Gangrenous  Vulvitis,  occurring:  in  J<^ii9f* 
badly-fed  children,  lias  betai  referred  to  elsewhere  (A^ol,  L,  p.  U115L 

Large  Condylomata  or  Verracse  ure  often  met  with  beiT  as  a  xwqII  ef 
syphilitic  or  gonorrlntal  disLjaee,  and  if  neglected,  may  ultimately  fem 
irregular  pendulous  masses  requiring  extirpation  by  the  knlft'  <.r  «i»rH!Mti 
preferably  by  means  of  the  cautery. 

Fibre •celliilar   Tnmonra,  originating   as  outgrowths    trtjuj 
structure  uf  the  lal>ia,  are  occasionally  met  with,  and  may  i'e<]uiri 
excision  with  Paquelin's  cautery  knife. 

Sqnamona  Carcinoma  may  develop  on  the  labia^  althoQgli  iti 
common  seat  of  origin  is  in  the  neighbourhood  »>t  the  clitoris.  It 
appears  as  a  ntKbilar  growth,  which  soon  ulcerates,  forming  a  sore  with  niHij 
indurated  and  sharply  defined  margins,  bleeding  readily*  While  th**  dii^B 
is  yet  limited,  and  the  neighbouring  glands  are  but  slightly,  if  at  liH 

excision  of  the  affected  tissues  by  the  knife,  followed  by  a  frt^e  a;;^.i   ..Jl^B 
the  cautery,  is  the  proper  treatment  to  adopt.  ^H 

Cystic  Tumonrs  of  the  labia  are  not  unfrequently  met  with^  *bJ1^| 
sometimes  resemble  rather  closely  the  ordinary  form  of  labial  bernia,^^! 
which,  however,  their  incompressibility  and  irreducibility,  as  wdl  ^i^H 
absence  of  any  impulse  on  coughing,  will  prevent  their  being  ooafoiMH 
These  cysts,  which  require  removal  by  a  little  simple  dissection,  osttallT  ooitiiii 
a  clear  glairy  fluid,  the  retained  secretion  of  the  rulvo- vaginal  gland  ;  aOBr* 
times,  however,  the  fluid  is  turbid  and  of  a  dark  brownish  hue  from  admiilW, 
of  blood.  Tolerably  free  haemorrhage  from  the  vaeeular  tjs«ne$  af  Itie  lil^ri 
may  follow  their  removal,  requiring  for  its  arrest  the  uae  of  the  canloy^  ^^^ 
firm  pressure  of  a  pad  secured  by  a  T*bandage.  DceaaiooaUjr  Ihw  cjtf^ 
project  on  the  mner  surface  of  the  vaginal  orifice,  in  which  ait4iaUciQ  aiuifk 
incision,  followed  by  removal  of  an  elliptical  portion  of  the  cyst  wall,  it  an^ 
solficient  to  effect  a  cure.  ^ll 

Vanx  utid  Hsematoma.— A  varicose  condition  of  the  veins  of  thelafeidB 
adjacent  structures,  apart  from  pregnancy,  is  occasionally,  tboagb  imrdy,  w^- 
with,  and  may  require  stirgic^il  interference,  not  only  on  aoeotiQi  of  ikf 
discomfort  arising  from  it,  but  also  in  order  to  avoid  \3m  nak  of  iki, 
formation  of  hematoma  by  subcutaneous  rapture  of  the  dtsteiickd  HI^H 
Degtrnction  of  varicose  veins  in  the  region  of  the  meatus  tiritiariiii  tsM^ 
effected  with  Faquelin's  cjintery,  care  being  taken  to  protect  the  healthy 
membrane  from  injury  by  the  employment  of  a  bone  speailum,  la 
requiring  operation  for  the  removal  of  greatly  enlarged  lahuti  vi!iiift^  the 
plan  to  adopt  is  that  of  transfixing  the  aflbcted  labium  with  a  iUHti  na 
then  strangulating  the  entire  ma^ss  of  diBeased  vessels  by  meaais  of  aft  i 
ligature*  A  suppuraiing  htematoma  of  the  labium  should  he  carafiiBj  0 
and  thoroughly  evacuated^  and  treated  antiaepticatly* 
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Ocolusion  of  the  Vaginal  Outlet  in  young  children,  due  to  congenital 
adhesion  between  the  nvmphce,  is  a  condition  which  nsuallj  occasions  a  good 
deal  of  anxiety  to  the  parents.  It  may,  however,  easily  be  remedied  by 
tearing  through  the  adhesion  with  a  blunt  probe  while  the  opposed  nymphse 
are  forcibly  separated  by  the  thumb  and  finger  of  the  operator's  left  hand  ;  a 
small  strip  of  oiled  lint  should  be  placed  in  the  vaginal  orifice  to  prevent 
rennion  of  the  torn  surfaces. 

Imperforate  JLjmsn  in  young  adults  is  a  congenital  malformation  causing 
serious  inconvenience  and  even  possible  risk  to  life  owing  to  the  resulting 
retention  of  the  menstrual  secretion,  which  may  accumulate  to  an  immense 
extent,  becoming  gradually  converted  into  a  thick  chocolate-coloured  fluid  of 
the  consistence  of  treacle.  The  condition  may  not  attract  attention  until  the 
age  of  seventeen  or  eighteen,  when  the  non-appearance  of  the  menstrual  flux, 
in  spite  of  periodical  constitutional  disturbances,  usually  leads  to  an  examina- 
tion which  reveals  the  cause  of  the  obstruction.  The  hymen,  as  a  tense  elastic 
membrane,  projects  downwards  between  the  labia  owing  to  the  pressure  of  the 
fluid  distending  the  vagina,  which  may  be  felt  per  rerium  as  an  elastic  swelling 
filling  the  pelvis  and  occasionally  extending  upwards  into  the  abdomen  as  far 
as  the  umbilicus,  bearing  the  uterus  as  a  small  firm  tumour  on  its  upper  surface. 

Treatment  for  the  relief  of  this  condition  is  best  undertaken  about  midway 
between  the  menstrual  periods,  as  indicated  by  recurrence  of  the  molimina. 
The  operation  required,  unless  carefully  performed,  is  by  no  means  free  from 
risk.  The  patient  having  been  placed  in  the  lithotomy  position,  the  parts  are 
first  thoroughly  cleansed  with  an  antiseptic  solution.  A  small  vertical  incision, 
one  inch  in  length,  is  next  made  in  the  region  of  the  hymen  by  cautiously 
dividing  the  obstructing  tissues  until  the  retained  fluid  is  reached.  The  use 
of  Paquelin's  cautery  knife  for  this  purpose  is  preferable  to  that  of  an  ordinary 
scalpel,  as  tending  to  obviate  risk  of  septicaemia.  In  opening  the  membrane, 
care  should  be  taken  to  avoid  injury  to  the  urethra,  an  accident  to  be  guarded 
against  by  ordinary  caution.  Once  the  opening  is  made,  the  fluid  should  be 
allowed  to  cscuikj  slowly  without  the  assistance  of  any  pressure  whatever  from 
above,  in  order  to  avoid  the  risk  of  rupturing  the  Fallopian  tubes  or  any 
vascular  adhesions  around  them,  by  promoting  too  rapid  collapse  of  the 
(iiatended  sac.  When  the  fluid  ceases  to  flow,  the  vertical  opening  is  to  be 
enlarged  by  two  lateral  incisions  converting  it  into  the  form  of  a  cross,  and  the 
< Avity  may  then  be  very  gently  irrigated  by  a  stream  of  warm  carl)olized  lotion 
(1—40).  Finally,  a  small  plug  of  iodoform  gauze  is  placed  in  the  newly- 
made  orifice,  and  covered  over  with  a  pad  of  antiseptic  wool,  which  should  be 
changed  as  often  as  may  be  rendered  advisable  by  the  amount  of  discharge. 
The  nse  of  the  catheter  is  usually  required  for  a  day  or  two  after  the  operation. 
The  patient  should  remain  in  bed  for  a  fortnight. 

Vartially  Perforate  Ksrmen  in  young  newly-married  women  is  a  con- 
flition  which  may  occasionally  call  for  interference  ;  inc.'ision  of  the  rigid 
membrane  with  a  prol)e-pointed  bistoury,  followed  by  fon*ible  dilatation  under 
an  anaesthetic,  is  the  pro))er  treatment  in  such  cases.  When  severe  spasmodic 
])ain  of  the  character  usually  described  as  Vaginwnus  is  habitually  induced 
by  attempted  coition,  its  origin,  failing  other  causes  such  as  urethral  cjiruncle, 
umall  fissures  or  ulcerations,  etc.,  may  occasionally  be  ti*aced  to  a  hyixsnesthatia 
condition  of  the  rt»mains  of  the  hymen.  In  these  cases,  excision  with  coks^j^ 
scissors  of  a  complete  ring  of  the  sensitive  tissue    at    the  vaginaV     o'^r&s*. 
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will  usually  cure  the  condition  ;  and  this  the  more  surely,  if  followed  by  foaiolt 
dilatation  and  the  introduction  of  a  firm  plug  of  iodoform  gauze,  which  nuj 
be  left  in  situ  for  several  days. 

Hypertrophy  of  the  Clitoris  and  its  prepuce  may  be  met  with  as  a  r&re 
congenital  condition  ;  the  organ  being  found  enlarged  and  elongated,  and  in 
some  cases  even  constituting  a  tumour  of  considerable  size.  Under  such 
circumstances,  excision  of  the  abnormal  clitoris  with  the  help  of  Paqodin's 
cautery  may  be  necessary  on  account  of  the  irritation  caused  by  it.  Removal 
of  a  normal  clitoris  as  a  means  of  cure  in  cases  of  epilepsy  and  of  erotomaDia. 
is  a  procedure  as  unscientific  as  would  be  that  of  removing  the  glans  penis  for 
the  cure  of  similar  affections  in  the  male.  The  operation,  at  one  time  n«cm- 
mended  and  practised,  has  been  proved  by  the  experience  of  the  profession  to 
be  as  useless  in  its  results  as  it  is  unscientific  in  its  principle.  ( 'arcifwma  ^ 
the  Clitoris  requires  excision  of  the  diseased  organ,  to  be  followed  by  a  free 
application  of  the  cautery. 

The  most  common  affection  of  the  meatua  urinarius  is  thai  known  is 
urethral  caruncle  or  vascular  growth,  the  treatment  for  which  ha?  beeu 
described  elsewhere  (Vol.  II.,  p.  1185). 

Ferinadal  Abscess,  occurring  as  a  result  of  chill  or  of  local  injury,  reqoirtf 
early  incision  with  a  view  to  avoiding  burrowing  of  pus  and  possible  formaticii 
of  fistula. 

Baptnre  of  the  Ferinfeum,  caused  by  the  passage  of  the  child's  head 
during  parturition,  is  an  accident  of  not  unfrequent  occurrence  in  the  case  of 
primipane.  The  after-importance  of  the  injury,  from  a  surgical  poini  of 
view,  depends  upon  the  extent  and  depth  of  the  laceration.  If  merely  the  soft 
tissues  between  the  posterior  commissure  of  the  vulva  and  the  margin  of  the 
anus  have  been  torn  through,  the  rupture  is  styled  incompUit ;  and  the 
necessity  for  subsequent  surgical  interference  will  depend  somewhat  upon  tb« 
co-existence  of  any  prolapse  of  the  posterior  vaginal  wall  Should  this  com- 
plication be  present,  a  plastic  operation  for  the  repair  of  the  torn  perincam 
and  the  restoration  of  the  parts  to  their  normal  condition  is  the  proper  treas- 
ment  to  adopt.  In  cases  where  the  laceration  has  extended  onwards  throogi^ 
the  anal  sphincter  muscle,  the  condition  is  described  as  one  of  coinpMe  raptniv 
— a  much  more  serious  state  of  things  than  that  above  alluded  to,  and  ok 
which  imperatively  demands  surgical  interference  in  consequence  of  the  lo«"^ 
control  over  the  lower  bowel  involved  by  the  injury.  For  a  detailed  descrip- 
tion of  the  operation  for  repair  of  ruptured  perinsBum,  the  reader  is  referred  to 
Vol.  I.,  p.  8J)8. 

Prolapse  of  the  anterior  or  of  the  posterior  wall  of  the  vagina  is  m*  in- 
frequently met  with  in  hospital  practice.  In  either  instance  the  conditi"© 
usually  orijrinates  in  continued  neglect  on  the  part  of  the  patient  with  r«:ard 
to  regularity  in  emptying  the  bladder  or  the  lower  bowel  respectively.  Unte 
proper  means  be  adopted  to  rectify  the  tendency  to  prolapse  by  due  r^nkik* 
of  the  patient's  habits,  combined  with  the  use  of  astringent  injections  or  |«»- 
saries  and  the  wearing  of  some  suitable  form  of  "  support,"  the  condition  in*? 
become  extremely  troublesome  owing  to  gradual  implication  of  the  floor  of  tb? 
bladder  in  the  prolapse  of  the  anterior  vaginal  wall  (ct/slocele),  or  of  therectna 
in  the  case  of  a  protrusion  of  the  posterior  wall  of  the  passage  {recioc^le).  Tbe 
two  conditions  not  uncommonly  coexist  in  varying  degree  in  Cises  of  Q'-en» 
prolapse. 
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Operative  procedures  undertaken  with  a  view  to  remedy  a  prolapse  of  the 
Hoor  of  ihe  bladder  by  excising  a  portion  of  the  mucous  membrane  of  the 
anterior  vaginal  wall  are  by  no  means  very  satisfactory  ;  and  the  condition  in 
question  may  generally  be  best  treated  by  the  wearing  of  an  artificial  support. 
In  cases  of  redocele,  on  the  other  hand,  much  benefit  may  be  derived  from  the 
usual  operation  for  the  repair  of  ruptured  perinajum,  combined  with  the  removal 
of  a  wedge-shaped  portion  of  the  redundant  mucous  membrane  covering  the 
prolapsed  bowel,  by  which  means  the  original  outlet  is  narrowed  and  the  pro- 
trusion supported. 

A  somewhat  rare  condition,  termed  sacculated  dilatation  of  the  urethra^  in 
which  the  lower  wall  of  this  passage  projects  into  the  vaginal  canal  in  the 
form  of  a  small  oval  protrusion,  causes  much  discomfort  owing  to  the  escape 
of  the  small  amount  of  urine  contained  in  the  pouch  subsequently  to  the  com- 
pletion of  micturition.  The  proper  treatment  consists  in  excising  an  elliptical 
portion  of  the  vaginal  mucous  membrane  underlying  the  urethra,  and  adapting 
the  edges  with  silkworm-gut  sutures. 

Congenital  Absence  of  the  Vaginal  Canal  is  a  rare  malformation, 
usually  associated  with  imperfect  development  of  the  uterus  and  its  ap- 
pendages, but  occasionally  met  with  in  women  otherwise  perfectly  well 
formed  as  regards  the  external  organs  of  generation  and  the  mammary 
development.  The  actual  condition  may  be  detected  by  digital  exploration 
of  the  rectum  while  a  sound  is  in  the  bladder  :  the  two  cavities  will  be  found 
in  close  apposition  without  any  intervening  organs,  the  point  of  the  bladder 
sound  being  felt  thinly  covered  through  the  gut.  Complete  Absence  of 
tlie  Utems  and  Ovaries  can  be  further  confirmed,  if  desirable,  by  com- 
bined rectal  and  abdominal  palpation  while  the  patient  is  deeply  anaesthetized. 
No  surgical  interference  can  be  entertained  in  such  cases  ;  and  none  is  required, 
as  the  imperfect  development  of  the  uterus  precludes  the  possibility  of  any 
menstrual  accumulation.  The  condition  known  as  Atresia  Vagin»,  or 
Imperforate  Vagina,  is  one  of  congenital  partial  occlusion  of  the  canal. 
The  symptoms  arising  from  it  are  identical  with  those  caused  by  retention 
of  the  menstrual  secretion  in  cases  of  imperforate  hymen ;  the  chief  dis- 
tinguishing feature  from  this  latter  condition  being  the  absence  in  these  cases 
of  any  notable  bulging  of  the  hymen  at  the  vaginal  outlet — a  fact  accounted 
for  by  the  thickness  of  the  obstructing  tissues. 

Before  attempting  to  restore  the  patency  of  the  original  canal,  it  is  impor- 
tant to  form  a  tolerably  accurate  idea  of  the  depth  of  the  obstruction  and  of 
the  position  of  the  distended  sac  by  means  of  combined  rectal  and  vesical 
exploration  with  a  bladder  sound.  This  latter  should  be  retained  in  situ  by 
an  assistant  in  such  a  manner  that  the  urethm  and  bladder  may  be  kept  well 
drawn  U])war(l8  out  of  harm's  way  during  the  operation,  while  the  Surgeon's 
left  index  finirer  in  the  rectum  protects  the  bowel  from  injury,  and  serves  as  a 
guide  in  tearing  through  the  septum. 

A  transverse  incision  is  now  made  over  the  seat  of  the  hymen — alx>ut  mid- 
way between  the  UR^thra  and  the  anus,  and  the  obstruct in<r  tissues  are  gradually 
torn  through  by  the  right  forefinger  of  the  op^jrator,  aid(Ml  by  occitsional  touches 
with  the  scalpel  or  scissors,  until  the  distended  sac  is  reached.  This  is  punc- 
tured and  evacuated  with  precautions  similar  to  tlmse  already  recommended  iu 
cases  of  imperforate  hymen.  The  newly-restored  canal  is  then  carefully  p«i^^«-^^ 
with  strips  of  iodoform  gauze,  which  should  be  replaced  at  tlie  end  of  t^'Vff^^N?^- 
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four  hoars  by  a  tightly-fitting  valcanite  plug.  This  may  be  allowed  to  runiin 
ia  the  passage  for  three  or  four  days,  when  it  is  to  be  replaced  by  a  similarij- 
shaped  plug  of  stout  glass,  having  a  central  perforation  to  allow  of  the  eacipt 
of  fluid  through  it.  By  means  of  these  dilators,  which  are  maintained  in  posi- 
tion by  tapes  fastened  over  the  everted  rim,  and  thence  passing  npwank  in 
front  and  behind  to  be  secured  to  a  waistband,  the  canal  is  kept  patent  antil 
it  is  fully  cicatrized.  The  inevitable  tendency  to  contraction  of  the  newly, 
made  orifice  must  subsequently  be  kept  within  limits  by  means  of  a  soiuUe 
pessary  or  by  the  occasional  use  of  dilators. 

An  acquired  form  of  atresia  is  sometimes  met  with  in  which  partial  oblitera- 
tion of  the  upper  part  of  the  vagina  with  occlusion  of  the  cervical  canal  hu 
resulted  from  cicatrization  following  injuries  inflicted  during  partorition.  The 
obstruction  in  such  cases  may  occasionally  be  overcome  by  the  forcible  pasn^ 
of  a  uterine  sound.  Should  this  prove  impossible,  a  long  exploring  needle  miT 
be  introduced  through  the  obstruction  into  the  uterine  cavity  while  the  ccnii 
is  steadied  by  the  help  of  a  tenaculum  ;  a  fine-bladed  tenotomy  knife  i5  then 
cautiously  passed  upwards  into  the  cervical  canal  along  the  needle  track,  and 
the  obstructing  tissues  are  divided  in  a  radiating  manner  sufficiently  to  alloT 
the  introduction  of  a  glass  cannula,  through  which  the  retained  blood  b 
allowed  to  escape. 

Vajrions  discharges  connected  with  the  female  organs  of  generation  &Ii 
under  the  observation  of  the  Surgeon ;  they  may  proceed  from  the  muoooi 
membrane  covering  the  external  parts,  or  f^om  that  lining  the  vagina ;  or. 
again,  from  the  interior  of  the  cervical  canal  or  of  the  uterine  cavity.  When 
^derived  from  the  external  organs  or  the  vaginal  canaly  these  discharges  art 
frequently,  although  not  necessarily,  of  gonorrhoeal  origin,  and  then  require  to 
be  treated  in  the  way  that  has  been  mentioned  at  p.  1178,  Vol.  11.  When  of 
s  simple  nature,  proceeding  from  mere  excessive  secretion  from  the  mooooi 
glands  of  these  parts,  the  use  of  astringent  injections,  combined  with  attentiofi 
to  the  general  health,  will  usually  succeed  in  effecting  a  cure. 

Vaginal  discharges  of  a  purulent  character  may  occur  in  young  chUdrm^  m 
a  result  of  constitutional  debility.  Occasionally  such  dischai^ges  lead  to  a 
suspicion  that  the  child  has  been  improperly  tampered  with  ;  and,  althoc^ 
they  may  of  course  be  occasioned  by  some  violence  inflicted  on  the  geniUJi 
or  may  even  be  actually  due  to  gonorrhoea!  infection,  it  must  be  bc^ne  in 
mind  that  in  the  great  majority  of  instances  such  symptoms  arise  solely  froa 
<x)nBtitutional  conditions,  and  are  in  no  way  referable  to  external  caases.  Tbe 
Treatment  consists  in  attention  to  strict  cleanliness,  the  use  of  warm  lead 
lotions,  and  improvement  of  the  general  health,  with  removal  of  any  kxt 
cause  of  irritation,  such  as  thread  worms  from  the  lower  bowel. 

Discharges  dependent  upon  unhealthy  conditions  of  the  cervix  and  liniiic 
membrane  of  the  xiierus  usually  require  special  treatment,  for  the  details »: 
which  the  reader  may  best  refer  to  works  devoted  to  the  Diseases  of  WonwL 
where  a  consideration  of  the  nature  and  management  of  uterine  displaamini> 
will  also  be  found. 


TUMOUIIB    OF    THB    tJTXBUS. 

The  so-called  Fibroid,  or  more  correctly  Fiteo-myoamtoiui  Qxomi^ 

constitute  by  far  lUe  most  conmion  form  of  uterine  tumour.     Stractunlly,  tbej 
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consist  of  fibrous  and  of  unstriped  moscalar  tissue  combined  in  varying  pro- 
portions, and  hence  constituting  growths  of  varying  density,  according  to  the 
relative  preponderance  of  one  or  the  other  of  these  component  elements. 

The  ordinary  fibro-myoma  (hard  fibroid),  occurring  either  singly  or  as 
multiple  formations  in  the  body  of  the  uterus,  is  characterized  by  a  marked 
excess  of  the  fibrous  elements,  which  are  commonly  arranged  in  concentric 
bundles  around  one  or  numerous  centres.  The  growth,  of  a  more  or  less  dis- 
tinctly circumscribed  nature,  is  usually  directly  continuous  at  one  point  with 
the  uterine  tissues,  but  is  elsewhere  surrounded  by  a  layer  of  areolar  structure, 
constituting  what  is  known  as  its  capsule.  This  latter  contains  numerous 
ramifying  vessels,  often  of  considerable  size  ;  but  the  vascular  sitpply  to  the 
enbstance  of  the  tumour,  derived  from  vessels  entering  it  at  its  uterine 
base,  is  as  a  rule  comparatively  scanty— a  fact  which  accounts  for  the  slow 
rate  at  which  these  tumours  generally  grow. 

The  comparatively  rare  type  of  tumour  known  as  a  softfihroidy  or  true  uterine 
myomay  and  characterized  structurally  by  a  very  great  preponderance  of  mus- 
cular tissue,  paitakes  more  of  the  nature  of  a  hypertrophic  growth,  inasmuch 
as  its  substance  merges  gradually  into  that  of  the  surrounding  uterine  wall! 
A  condition  of  this  sort  generally  gives  rise  to  a  symmetrical  tumour,  which 
grows  very  rapidly,  in  consequence  of  its  great  vascularity,  and  is  accompanied 
by  profuse  uterine  hsemon'hage. 

In  the  great  majority  of  cases,  ordinary  fibro-myomatous  disease  of  the 
uterus  gives  rise  to  no  symptoms  warranting  surgical  interference  of  any  kind. 
The  normal  tendency  of  these  tumours  is  to  grow  slowly  until  the  age  of  the 
menopause  is  reached,  and  then  gradually  to  undergo  a  process  of  natural 
involution,  consequent  upon  their  diminished  vascularity,  until  they  finally 
disappear  completely.  In  a  comparatively  small  proportion  of  instances, 
however,  active  treatment  may  become  necessary  as  the  best  means  of 
saving  life  under  one  or  more  of  the  following  conditions,  viz.,  peraistent  and 
uncontrollable  uterine  hsemorrhage ;  severe  pain  or  other  serious  pressure 
symptoms  caused  by  pelvic  outgrowths ;  rapid  increase  in  the  size  of  an 
abdominal  tumour  (sometimes  due  to  cystic  or  other  degenerative  changes). 

In  considering  the  question  of  surgical  treatment,  the  ordinary  classification 
of  intramural  or  interstitial,  subperitoneal,  and  submucous  growths  may  con- 
veniently be  followed,  always  with  the  understanding  that  the  two  last-named 
are  secondary  developments  of  the  intramural  variety,  the  terms  *' subperitoneal" 
and  "submucous"  indicating  the  direction  followed  by  the  original  growth  in  the 
process  of  its  gradual  extrusion  from  the  substance  of  the  uterine  wall.  As  a 
general  rule,  it  may  be  stated  that  the  amount  of  uterine  hsemorrhage  induced 
by  fibro-myomata  is  proportionate  to  the  degree  of  enlargement  of  the  uterine 
cavity  caused  by  their  presence,  and  is  further  dependent  upon  the  propinquity 
of  any  growth  U)  the  mucous  membrane  lining  the  cjivity.  Thus,  a  peduncu- 
lated subperitoneal  tumour  may  exist  without  the  occurrence  of  any  unusual 
menstrual  loss,  while  a  comparatively  insignificant  submucous  or  polypoid 
growth  often  gives  rise  to  most  persistent  and  alarming  haemorrhage. 

The  Diagnosis  of  a  uterine  tumour,  apart  from  the  symptoms  of  pain  and 
bsmorrhage  already  alluded  to,  is  to  be  arrived  at  by  physical  examination — 
notably  by  combined  alxlominal  and  vaginal  (or  rectal)  palpation — by  which 
means  the  consistence  and  contour  of  the  growth  are  to  be  made  out,  «2s^  "^^^ 
oontinnity  with  the  uterus  definitely  ascertained. 
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The  Operative  Treatment  of  uterine  tumonre  varies  somewhat,  acoordinir 
to  the  site  and  connexions  of  the  growth  or  growths. 

The  Subperitoneal  variety,  when  unaccompanied  by  mneb  co-€xist€nt  en- 
largement of  the  uterine  body,  may  occasionally  re(|uire  operative  interference 
on  account  of  the  size  of  the  tumour  and  the  consequent  peritoneal  irritatioo 
caused  by  its  presence.  The  operation  usually  performed  under  such  circum- 
stances is  known  as  Myotomy^  or  more  correctly  as  Myectomy.  In  the  case  of 
a  pedunculated  tumour,  the  growth,  having  been  extracted  from  the  abdominil 
cavity  through  a  median  incision,  is  supported  by  an  assistant  while  the  Sur- 
geon secures  the  pedicle  by  means  of  a  tightly  applied  ligature  of  stoat  silk ; 
the  two  ends  of  this,  threaded  together  on  a  straight  needle,  are  then  pMsed 
through  the  substance  of  the  pedicle  immediately  above  the  level  of  the  con- 
stricting ligature ;  the  needle  is  withdrawn,  and  the  threads  brought  round 
again  on  either  side  are  firmly  tied  together  above  the  knot  of  the  first  loff. 
The  pedicle  is  now  divided,  and  the  cut  edges  of  its  peritoneal  investment  are 
sutured  together  across  the  face  of  the  uterine  stump  with  a  view  to  avoiding 
the  subsequent  formation  of  adhesions  thereto.  In  dealing  with  a  $emU  oai- 
growth,  the  body  of  the  uterus  should  first  be  encircled  temporarily  by  in 
elastic  ligature  for  the  purpose  of  controlling  haemorrhage.  The  tnmoor  is 
then  cut  away,  and  a  wedge-shaped  portion  is  excised  from  its  uterine  ba«e  so 
as  to  leave  two  flaps  of  tissue  with  an  outer  covering  of  peritoneum ;  aftw" 
being  suitably  trimmed  down,  these  are  to  be  accurately  united  face  to  face  by 
three  or  four  successive  rows  of  fine  silk  sutures,  the  first  row  of  which  most 
obliterate  the  angle  at  the  base  of  the  flaps,  while  the  last  one  unites  the  edge^ 
of  the  divided  peritoneum. 

The  surgical  treatment  of  tumours  involving  the  body  of  the  uterus  enUil^ 
the  performance  of  one  or  other  of  two  operations,  known  as  Oophareciamtj  and 
abdominal  Hysterectomy. 

Oophorectomy,  or  Removal  of  the  Uterine  Appendages  (ovaries  and 
tubes),  is  an  operation  aiming  at  the  premature  induction  of  an  artificiai 
menopause,  with  the  view  of  thus  promoting  the  decrease  and  final  absorpdoo 
of  the  uterine  growths.  The  procedure  in  question,  compared  with  the  alter- 
native operation  of  hysterectomy,  has  the  advantage  of  entailing  mudi  \m 
immediate  risk  to  life — its  average  mortality  in  skilled  hands  amoondi^  to 
only  about  5  per  cent. ;  but,  on  the  other  hand,  it  must  be  noted  that  ita  oki* 
mate  results  as  regards  the  immediate  arrest  of  hsemorrhage  and  sobaeqnefll 
wasting  of  the  growth  are  not  always  completely  satisfactory ;  and  farther, 
that  it  is  not  applicable  in  all  instances — notably  in  the  case  of  uterine  myoni 
(soft  fibroid),  and  in  cases  of  large  multiple  tumours  when  the  size  and  positka 
of  the  individual  growths  may  render  it  impossible  to  eflfect  with  safety  tke 
complete  removal  of  the  appendages. 

The  Operation  is  performed  as  follows :  The  abdominal  cavity  haTinp 
been  opened  by  the  usual  median  incision,  the  Surgeon,  standing  on  the  right 
side  of  the  patient,  introduces  the  fore  and  middle  fingers  of  the  left  hand  ni 
explores  the  surface  of  the  tumour  until  he  detects  the  position  of  the  left 
ovary  and  tube,  which  should  be  firmly  grasped  between  his  two  finge^^  lad 
thus  brought  up  into  view — a  manoeuvre  to  be  somewhat  facilitated,  'il  Uk 
ovary  be  deeply  situated,  by  drawing  the  smnmit  of  the  tumour  over  tovtnb 
the  right  side.  When  fully  raised,  the  ovary  and  tube  are  securely  hdd  in  the 
operator's  \e?t  Vv^iwd,  while  he  clamps  the  broad  ligament  well  beneeth  tb 
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ovary  with  a  pair  of  large  pressure  forceps.  A  single-thread  ligature  of  No.  4 
silk  is  now  passed  through  the  broad  ligament  immediately  below  the  forceps 
by  means  of  a  handled  needle,  which  is  withdrawn  leaving  a  loop  of  silk  on 
one  aspect  of  the  pedicle,  and  the  two  free  ends  of  the  ligature  on  the  other. 
One  of  these  latter  is  now  carried  round  the  outer  edge  of  the  broad  ligament 
and  passed  through  the  projecting  loop  ;  the  forceps  are  removed  while  an 
assistant  holds  up  the  ovary  and  tube  ;  and  the  free  ends  of  the  ligature  which 
thus  encircles  the  compressed  tissues  by  a  twisted  or  figure-of-8  loop,  are 
drawn  upon  firmly  before  being  tied  together  at  the  inner  border  of  the  pedicle, 
and  thence  brought  round  on  either  side  to  be  again  united  at  the  outer  border, 
where  they  are  finally  cut  short.  The  ovary  and  tube  are  then  cleanly  removed, 
and  the  stump  is  dropped  in,  the  same  procedure  being  subsequently  repeated 
on  the  opposite  side. 

The  operation  of  Abdominal  (Supravaginal)  Kyaterectomy,  involving 
removal  of  the  entire  mass  of  a  fibro-myomatous  tumour,  including  the  body 
of  the  uterus  with  its  appendages,  should  never  be  undertaken  without  the 
most  careful  forethought  as  to  the  necessity  for  its  adoption.  The  possibility 
of  discovering  in  any  given  instance  of  uterine  tumour,  when  interference  is 


Fig.  Ml.— ^rre-noeud  with  wire. 

undertaken  with  the  object  of  dealing  with  the  uterine  appendages,  that  their 
removal  cannot  be  effected,  and  that  resort  must  consequently  be  had  to  the 
major  operation,  should  always  be  kept  in  view  when  considering  the 
advisability  of  operative  treatment  in  these  cases. 

The  performance  of  hysterectomy  in  the  case  of  a  more  or  less  symmetrical 
tomour  not  involving  the  lower  segment  of  the  uterus,  although  necessarily 
entailing  risk  to  life,  offers  no  very  serious  difficulty  to  any  one  accustomed 
to  deal  with  abdominal  growths.  On  the  other  hand,  the  removal  of  a 
multiple  tumour  with  a  broad  pelvic  base  opening  up  the  layers  of  one  or 
both  broad  ligaments,  is  an  undertaking  which  may  tax  to  the  utmost  the 
knowledge  and  skill  of  the  most  experienced  Surgeon. 

The  following  are  the  steps  of  the  operation  in  a  case  presenting  no  special 
difBcalties  of  any  kind.  The  tumour,  having  been  turned  out  of  the 
abdominal  cavity,  is  held  up  by  an  assistant  while  the  operator  encircles  the 
ntems,  usually  at  or  about  the  level  of  the  junction  of  the  body  and  cervix, 
with  a  flexible  wire  connected  with  the  instrument  known  as  Koeberl^'s 
urre-wfud  {¥\g,  DGl).  Both  uterine  appendages  should  be  included  in  the 
loop,  while  care  is  taken  that  no  portion  of  intestine  be  nipped  by  it,  and  that 
the  bladder  be  kept  well  out  of  hann's  way  in  front.  The  wire,  having  X^wso. 
pioperly  secured,  is  tightened  by  means  of  the  spiral  screw  sufficiently  to  oox^^ 

VOL.  II.  ^ 
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hajQiorrliage,  and  a  stout  pin  (Fig,  962)  is  then  paased  through  each  hi 
ligament  and  thruUL^i  tht?  uterine  tissues  ini mediately  abate  the  fcmsvfn 
loop,  befure  cuttiuir  away  the  mass  of  the  tnmoor  together  with  the  ap^ien 
After  thie  has  been  done^  the  distal  portion  of  the  utt^'rine  stomp  is  canrfallr] 
trimmed  down,  and  the  edges  of  its  peritoneal  investment  intrlmlinu  th 
the  divided  broad  ligaments  on  either  side,  are  laced  together  acrotis  its 
Burfiiee  by  means  of  a  continnous  silk  snture  in  order  to  prevent  s^u 
retraction.  Wlnle  these  steps  are  being  taken,  the  constricting  wim 
be  further  tightened  by  an  occasional  turn  uf  the  screw*  The  abdomii 
parietes  are  now  adjusted  carefully  around  tlie  uterine  stnmp  suppoi 
externrtlly  by  the  transfixing  pin,  and  the  divided  edges  of  the  peri  torn 
are  then  united  immediately  Whind  the  pedicle  by  a  sdk  suture  which 
includes  a  small  fold  of  the  serous  membrane  covering  the  posterior  aitp 
the  cervix  uteri  bi'hiv  the  level  of  the  wire  ;  by  thus  ensuring  early  ad 
between  the  serous  surfaces  referred  to,  the  general  pieritoneal  cavity 
great  measure  protected  from  infection  through  the  simogulated  tinnes.  All 
sponges  are  now  removed  from  the  abdomen  with  the  exception  of  a  Hat 
which  serves  to  protect  the  cavity  during  the  insertion  of  the  nnturcs  ;  aftsr 
its  removal,  the  incision  is  closed  and  the  wire  is  finally  tightened  agats. 


F(g.  INS2,— Treiwflxinif  Pin  for  Ct?rin«  Sttimp. 


The  uterine  stump,  having  been  well  dusted  with  iodoform  powder^  i 
packed  round  with  pledgets  of  dry  absorbent  gauze,  and  the  a1 
covered  witn  a  dry  dressing  of  sume  antiseptic  material,  to  be  kejjl  in 
by  strepptng  and  a  flantiel  hinder.     If  all  go  wet)^  this  dreaatng  need 
disturlK^d  fcir  a  week,  at  the  end  of  which    time  all  dtesaings  ibi 
removed  and  the  distal  portion  of  the  stump  trinnned  d<j«m  to  the  kivi 
the  pin.     One  of  two  methods  may  now  lie  adopted  :  the  ^erre-nmoid  ami 
daily  tightened  up  until  tfie  wire  finally  cuts  its  way  tliroogh  tlie 
tissues ;  or  the  wire  may  at  once  be  clipjied  through  ut  iu  [lOtQl  iif  al 
munt,  so  as  to  allow  of  the  withdrawal  of  the  serre-na?ud  ;  the  tmtis&iiiiie 
is  cut  out  from  the  face  of  the  stump,  and  the  expaiide^l  wtrv  loop  it 
readily  removed,  leaving  a  slough  which  gradually  sepamt<rs  in  the 
from  three  to  four  weeks,  as  the  cavity  heals  by  gmnultUion. 

In  the  class  of  ernes  above  I'eferred  to,  es  chai-actenxed  by  the 
multiple  gi*owths  involving  the  lower  segment  of  the  uterus,  nod 
one  or  l>oth  broad  ligaments,  the  operative  details  are  nen'^fs^^ly  miiGh 
complicated  ; — The  ovarian  vessels  (artery  and  venous  plt^xus)  in  «ttdi 
ligament  are  first  to  be  secured  in  their  continuity  by  a  ligature  of  wliidi 
ends  are  afterwards  cut  short.     If  the  bladder  lie  drawa  op  over  tlw 
the  tumour^  its  upper  attachment  should  Ije  freed  by  •  hortioiitml 
through  the  serous  coat  of  the  nterua,  in  order  that  the  riiiea«  roar  he 
downwards  sntficiently  to  allow  of  the  application  of  aii  elaiitic  tigaiiit^ 
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the  base  of  the  tumour  at  as  low  a  level  as  may  be  poi^sible,  for  the  purpose  of 
control h'ng  tlie  uterine  arteries.  The  ligature  iu  question  should  twice 
encircle  the  uteius  so  as  to  ensure  even  and  continuous  compression,  its  free 
ends  being  secured  by  a  pair  of  pressure  forceps,  which  can  readily  be 
removed  should  the  ligature  require  tightening.  A  circular  incision  through 
the  outer  layer  of  uterine  tissue  is  now  carried  horizontnlly  around  the  tumour 
dividing  the  ovarian  vessels  in  either  broad  ligament  above  the  level  of  their 
.  ligature.  While  this  is  being  done,  the  mass  of  the  tumour  is  held  forcibly 
upwards  by  an  assistant  in  order  to  facilitate  the  enucleation  of  its  base,  which 
process  is  rapidly  carried  out  until  the  remaining  portion  of  uterine  tissue  is 
tafficiently  i-educed  iu  size  to  admit  of  the  application  of  the  serre-noeud  wire 
immediately  abave  the  groove  occupied  by  the  elastic  ligature.  This  latter  is 
removed  as  soon  as  the  wire  has  been  properly  secured  and  tightened.  The 
transfixion  pin  is  then  passed,  and  the  mass  of  the  tumour  is  cut  away, 
usually  leaving  a  somewhat  bulky  stump  which,  together  with  the  remains  of 
the  uterine  capsule,  will  require  to  be  freely  trimmed  down  before  it  is  reduced 
to  a  convenient  size.  The  subsequeut  management  of  the  case  is  identical 
with  that  already  described. 

The  treatment  of  the  uterine  stump  by  means  of  the  serre-noeud,  known  as 
the  exira-peritaneal  method,  is  on  the  whole  the  most  generally  applicable  as 
well  as  the  safest  plan  for  adoption  iu  dealing  with  iibro-myomatous  tumours. 
It,  however,  involves  a  somewhat  protracted  stage  of  convalescence  in  bed, 
lasting  usually  five  to  six  weeks ;  and  further,  the  operation  is  liable  occa- 
sionally to  be  followed  by  a  ventral  hernia  at  the  lower  end  of  the  scar. 

Another  form  of  treatment,  termed  the  intra-peritoneal  method,  although 
involving  more  immediate  risk  to  life,  avoids  the  disadvantages  above  alluded 
to,  and  may  sometimes  be  adopted  successfully  in  suitable  cases.  In  this 
operation,  the  uterine  appendages  having  first  been  tied  off,  the  body  of  the 
uterus  is  constricted  by  an  elastic  ligature,  and  the  tumour  is  cut  away.  An 
antero-posterior  wedge-shaped  piece  is  now  excised  from  the  uterine  stump, 
and  any  portion  of  mucous  membrane  remaining  on  the  inner  surface  of  the 
two  flaps  of  uterine  tissue  thus  formed  is  carefully  dissected  off  down  to  the 
level  of  the  constricting  ligature.  The  opening  of  the  cervical  canal,  after 
being  thoroughly  cleansed  by  the  use  of  a  strong  solution  of  carbolic  acid 
(1  in  10),  is  then  accurately  closed  by  a  few  points  of  suture  including  mucous 
membrane  alone  ;  these  are  to  be  cut  short.  The  trunk  of  each  uterine  artery 
is  next  secured  by  means  of  a  ligature  passed  from  behind  forwards  through 
the  base  of  each  uterine  flap,  and  thence  returned  through  the  corresponding 
broad  ligament  to  be  tied  at  its  original  point  of  entry.  The  two  flaps  of 
uterine  tissue,  having  been  thoroughly  cleansed,  are  then  united  face  to  face 
by  successive  rows  of  buried  sutures  until  the  stump  is  completely  closed  in, 
a  final  series  of  stitches  being  employed  to  accurately  unite  the  divided  edges 
of  its  peritoneal  investment.  The  elastic  ligature  is  now  removed,  and  if  no 
oozing  be  seen,  the  stump  is  dropped  in,  and  the  abdomen  closed  in  the 
usual  way. 

The  8iibmiicoii8  variety  of  fibro-myoma,  when  occuning  as  a  single  growth 
of  a  more  or  less  sessile  character  projecting  into  and  dilating  the  uterine 
cavity,  may  occasionally  necessitate  surgical  interference  in  consequence  of 
alarming  and  persistent  haemorrhage  which  has  proved  totally  unamenable  to 
ordinary  gynaecological  treatment.     Unless  the  cervix  be  expanded  over  the 

4  N  2 
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protrudinj^  mas5»,  preliminary  dilatation  of  the  cervicAl  canal  mux  adva 
oubIj  be  effected  by  the  insertion  of  a  sponge  tent  12  hourB  previonsi  to 
operation.  This  should  remain  in  situ  until  the  patient  .is  placed  on  the 
o|.H?ration  table  in  the  lithotomy  position  after  havin*^  been  anjpsthetixed.  A 
free  incision  through  the  capsule  of  the  presentinir  portion  of  the  growth  will 
then  enable  the  operator  to  shell  it  out  by  a  gradual  procees  of  enncleatjon,  irhilf 
finn  suprapubic  pressure  is  main  tamed  by  the  hand  of  an  as8i8t4iut^  in  ord«r 
to  facilitate  the  extraction.  This  operation,  often  an  extremely  difficult  an4 
tedious  one  to  i>erform  if  the  growth  is  of  larije  size,  necessitating  eKtractioii 
piecemeal,  m  to  be  undertaken  only  for  the  relief  of  the  moat  urgent 
Byroptoms  in  exceptional  cases,  since  all  submucous  growths  have  a  naiQiml 
tendency  to  become  polypoid  in  character^  and  thereby  more  ewily 
removable. 

The  ordinary  Ebroid  polypus  is  met  with  nsnally  as  an  oval  or  pear-shaped 
f^rowth  attached  to  the  post^^rior  aspect  or  fundus  of  the  nt^ne  « 

more  or  less  distinct  pedicle.     Such  growths  uot  uncommonly  l;  U) 

repeated  and  dangei-oiis  hflemorrh age,  often  altogether  dispr<»portioniite  to  their 
size*  The  most  efficient  mode  of  treatment  consists  in  removal  hy  -  -t--  *f  i 
wire  dcraseur,  of  which  the  loop  is  slipped  over  the  polyp  and  thi-  It 

tightened  until  division  of  the  j)edicle  is  elTected.  Tn 
protruding  through  the  cervix^  preliminary  dilatation  oi 
required  in  order  to  permit  of  the  necessary  manipulations* 

Two  other  varieties  of  uterine  polypi  are  met  with,  via.»  the  gl»iif^T^-T • 

the  ceUular  poljrpus.   These  grow  from  the  cervix  or  its  immediai> 
hood,  and  their  rt^niova!  by  simple  torsion  commonly  oilers  no  diHiciiUj. 
is  an  important  rule,  after  all  opemtions  involving  tlio  cerrical  canal  o«r  the 
uterine  cavity,  to  apply  a  strong  sohition  of  iodine  freely  to  the  interi«»r  of  Um 
womb,  fls  the  surest  means  of  avoiding  the  risk  of  the  subsequent  dtj^^elopnest 
of  any  septic  mischief. 

Malignant  Disease  of  the  Uterus  may  develop  in  any  ot- 
following  forms?,  viz.,  as  Columnar  Carcinoma  ;  as  Squamous  < 
much  more  rarely  as  Sarcoma. 

Coliimnar  Carcinoma,  the  most  common  form  of  malignant 
this  siturttion,  is  occasionally  met  with  as  a  primary  aftcction  of  tlie 
of  the  uterus  in  women  over  fifty  yeara  of  age.     The  disease. 
the  epithelium  of  the  uterine  glands,  begins  either  as  Icx^alijsed   1  i 

substance  of  the  uterine  wall,  or  as  a  diffused  fuugatiug  growth  of  tbo 
membrane  lining  tlie  cavity.  The  usual  sijmphmn  are  pttin^  HmUiiy  discliaif*! 
and  haemorrhage,  the  latt>er  sign  being  most  marked  in  csiies  of 
disease.  The  uterine  cavity  is  somewhat  enlarged,  and  the  os  appe«uni 
on  inspection  ;  but  the  cervical  tissues  generally  remain  normal  U\  iftglift 
touch.  The  only  radical  treat mmt  consists  in  vaginal  rJcUr|HitJQ«i  of  tkt 
entire  uterus ;  but,  in  cases  of  f ungating  cancer  in  feeble  womm^  rcmovii  tf 
the  intra-uterine  growths  with  a  curette  will  tend  to  prolong  life  by  diedEli^ 
the  haemorrhage* 

The  more  usual  seat  of  origin  of  columnar  airrtnoma  is  tn  iht  imnmt 
ttaaues  where  it  may  develop  at  any  age  l)etween  twenty  and  fifty-fir<»,  TW 
disease  commonly  commences  as  a  nodular  gttiwth  io  tht  wall  of  Ihi 
cervix,  thence  tending  to  spread  upwards  into  the  body  of  tli*  ateruv  m  wJi 
aa  both  outwardft  aiid  downwards,  thus  speedily  involving  iiie  ttene  of  tkt 
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broad  linraments  and  the  vcsico-vaginal  and  recto-vaginal  septa  with  consequent 
early  impairment  of  the  natural  mobility  of  the  uterus.  In  course  of  time  the 
pelvic  viscera  become  completely  fixed  and  surrounded  by  the  new  growth,  in 
which  the  occurrence  of  ulcerative  changes  gradually  causes  destruction  of  the 
cer\ix  and  other  tissues  implicated,  occasionally  leading  to  the  formation  of 
vesiail  or  rectal  fistulae.  Finally,  general  constitutional  cachexia  ensues,  and 
the  patient  dies  from  exhaustion.  The  earliest  symptom  of  cancer  of  the 
cervix,  as  in  fact  of  any  form  of  the  disease  in  connexion  with  the  uterus,  is 
haemorrhage,  either  exceeding  the  natural  loss ;  or  recurring  irregularly. 
Pain  is  by  no  means  a  constant  symptom,  and  is  usually  absent  so  long  as  the 
growth  is  limited  to  the  cervix.  In  the  advanced  stages  of  the  disease,  pain 
may  occasionally  be  very  severe,  necessitating  the  habitual  use  of  anodynes. 
Profuse  watery  discharges  accompanied  by  fcetor  indicate  ulcerative  changes 
in  the  affected  parts. 

Treatment  in  advanced  cases  must  necessarily  be  of  a  purely  palliative 
nature  ;  the  chief  indications  being  to  control  hsemorrhage,  relieve  pain,  and 
to  sustain  the  patient^s  strength. 

In  the  earlier  stages  of  the  aflection,  attempts  were  formerly  made  to  arrest 
its  progress  by  excision  or  amputation  of  the  cervix,  followed  by  application  of 
the  cautery.  Such  methods  can  be  of  but  little  use  in  retarding  the  progress 
of  the  disease,  although  they  may  prove  l)eneficial  as  a  means  of  checking 
haemorrhage  and  discharges  in  cases  too  advanced  for  the  adoption  of  more 
radical  measures.  In  suitable  instances,  *>.,  when  the  mobility  of  the  uterus 
is  still  unimpaired,  and  no  trace  of  deposit  is  to  be  detected  in  the  adjoining 
tissues,  recourse  should  be  had  without  delay  to  one  or  other  of  the  following 
operations,  viz.,  supra' ray inaJ  excman  of  the  cervix,  or  complete  extirpation  of 
the  uterus. 

Tiie  foru)er  of  these  consists  in  the  removal  not  only  of  the  entire  cervix, 
but  also  of  such  portion  of  the  uterine  tissues  ahove  the  level  of  t Lie  internal  06 
as  may  Ik,*  found  implicated  by  the  upward  extension  of  the  cervical  disease. 
In  this  manner  almost  the  entire  organ  may  ha  excised,  leaving  meR*ly  a  shell 
of  the  uterine  wall  with  its  serous  covering  intact.  The  earlier  stejxs  of  the 
procedure  are  the  same  as  those  required  in  the  o{>enition  for  complete 
extirpaiii^n  of  the  uterus  ;  which  may,  therefore,  be  at  once  resorted  to  should 
8uch  a  course  aj)pear  desirable.  For  a  full  description  of  the  details  of  both 
these  op<*rations,  the  rwider  should  consult  the  works  of  sjK'cial  writers  on 
this  subjeijt,  where  statistics  may  l>e  found,  showing  the  relative  mortality  of 
the  two  procedures,  and  also  the  degree  of  protection  against  recurrence 
afforded  by  each  one  of  them. 

SquamoiiB  Carcinoma  of  the  cervix  differs  essentially  from  the  far  more 
common  ytamiutar  form  of  cancer  al)Ove  described,  inasmuch  as  it  begins  a^*  a 
surface  growth  and  usually  remains  for  a  long  timesujwrlieial  without  involving 
the  <leep*,»r  tissues.  The  disejisi^  originates  in  thjstratifie<l  epithelium  investing 
the  rayiunl  fortimi  of  the  cervix,  or  in  the  tmnsitional  cells  immediately  within 
the  external  os  uteri  ;  and  tends  to  spread  outwards  and  downwards  on  to  the 
vaginal  wall.  When  typically  developed,  it  constitutes  an  irregular  papillo- 
matous growth— known  as  a  ( 'auliftotrer  excrexce/icr —yfhUih  bleeds  readily  on 
being  touched.  While  still  limited  to  the  vaginal  f)ortion  of  the  cervix,  the 
disease  may  be  eradicated  by  the  operation  ab(»vc  referred  to  as  supra-vnyinal 
excision  of  the  neck  of  the  womb  ;  but  if  once  the  broad  ligaments  have  been 
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invaded  through  exteDsion  of  the  growth  to  the  vaginal  vault,  no  radical 
interference  can  be  undertaken,  and  the  affection  proves  rapidly  fatal. 

Sarcoma  is  a  comparatively  rare  disease  of  the  body  of  the  uterus.  It  is 
met  with  in  middle-aged  women,  either  as  a  diffused  affection  of  the  niocooi 
lining  of  the  cavity,  or  as  circumscribed  growths  in  the  substance  of  the  uterine 
wall — ineither  case  tending  to  form  compound  polypoidal  masses  of  grey  ish-wbiK 
colour  and  pulpy  consistence.  The  prognosis  is  always  unfavourable,  although 
the  course  of  the  disease  is  less  rapid  than  that  of  true  cancer.  The  removal  of 
the  intra-uterine  growths  afler  dilatation  of  the  cervix,  whether  undertaken 
for  diagnostic  purposes  or  as  a  palliative  method  of  treatment,  should  be 
followed  by  the  application  of  strong  iodine  solution  to  the  interior  of  the 
cavity.  The  only  radical  measure  to  be  adopted  in  these  cases  is  that  of 
total  extirpation  of  the  uterus. 


TUMOURS    OP    THU    OVARY. 

For  clinical  purposes,  ovarian  tumours  may  be  broadly  classed  in  two  main 
groups.  The  first  of  these — including  those  growths  in  which  cyst-developinent 
predominates — can  be  subdivided  as  follows  :  1.  Ordinary  multilocular  ovarian 
cysts,  containing  glairy  fluid  of  a  highly  albuminous  nature  ;  2.  Multilocular 
cysts,  with  colloid  (jelly-like)  contents ;  3.  Dermoid  cysts,  containing  seba- 
ceous and  fatty  material,  with  hair  growing  from  patches  of  true  skin,  booj 
plates,  teeth,  &c. ;  4.  Papillomatous  cysts  filled  with  thin,  watery,  non-alba- 
minous  fluid,  and  showing  more  or  less  extensive  patches  of  warty  growth 
(papilloma)  on  the  inner  surface  of  the  cyst  wall.  The  second  group  above 
refeiTed  to,  consisting  of  the  solid  tumours,  includes — 1.  Fibroma ;  t.  Sar- 
coma ;  3.  Carcinoma. 

Of  the  growths  here  enumerated,  those  included  in  the  first  group  consiitme 
the  large  majority  of  ovarian  tumours,  the  ordinary  multilocular  cyst  beiD^bj 
far  the  most  common  form  ;  the  three  next-named  varieties  occur  much  lea 
frequently.  The  solid  growths,  named  in  the  second  group,  are  companuivelj 
rare. 

Tumours  of  the  ovary  may  develop  at  almost  any  age,  being  occasiooallT 
met  with  in  quite  young  children,  and  not  very  uncommonly  in  women  who 
have  long  passed  the  menopause ;  but  the  largest  proportion  of  cases  oocnr 
between  the  ages  of  twenty  and  fifty.     One  or  both  ovaries  may  be  affected. 

If  uninterfered  with,  the  disease  invariably  proves  fatal  after  a  shorter  or 
longer  interval,  usually  within  two  or  three  years  from  the  first  development  of 
an  abdominal  tumour,  death  occurring  from  gradual  exhaustion  due  to  iote^ 
ference  with  the  functions  of  neighbouring  viscera.  But,  iu  the  great  majoritr 
of  instances,  an  earlier  fatal  termination  is  liable  to  result  from  some  inter- 
current complication  or  accident — such  as  rotation  of  the  ftedicle,  infiamnMtioo 
of  the  cyst,  rupture  of  its  wall,  &c.,  conditions  which  unless  promptly  (ieali 
with,  must  inevitably  hasten  the  patient's  death. 

DiagnoBis. — The  difl'erential  diagnosis  of  ovarian  tumours  from  tk 
numerous  abdominal  enlargements  which  may  simulate  them,  is  tooeitensive 
a  subject  to  be  treated  of  here.  The  following  may,  however,  be  enamenud 
us  conditions  possibly  requiring  elimination  before  a  definite  diagiKW  d 
ovarian  disease  can  be  arrived  at  :  1.  Obesity,  oedema  of  the  abdominal  vaH. 
tonic  spasm  ot  t\v^  i^eU muscles  with  hysterical  tympanites  (phantom  tfuooors 
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2.  Stercoraceous  accumulation,  distended  urinary  bladder,  retained  menstrual 
fluid,  distended  gall-bladder.  3.  Tumour  of  liver,  spleen,  or  kidney,  sarcoma 
of  the  abdominal  glands.  4.  Pelvic  haematocele,  abdominal  or  pelvic  abscess. 
5.  Normal  pregnancy,  hydramnios,  extra-uterine  pregnancy,  uterine  fibro- 
myoma,  uterine  fibro-cyst,  hydro-  or  pyo-salpynx.  6.  Hydro-nephrosis, 
hydatid  cysts,  pancreatic  cysts,  parovarian  cysts.  7.  Simple  ascites,  encysted 
dropsy  of  peritoneum,  tuberculous  disease,  peritoneal  cancer  with  ascitic  fluid. 
The  conditions  enumerated  in  the  last  three  of  these  groups  are  perhaps  the 
most  likely  to  mislead  in  forming  an  opinion. 

In  all  cases  of  abdominal  tumour,  the  patient  should  be  examined  undressed 
and  lying  upon  her  back  with  the  shoulders  somewhat  raised  and  the  knees 
drawn  up.  After  carefully  noting  the  salient  points  in  the  history  of  the  case, 
such  as  the  duration  and  rate  of  growth  of  the  enlargement,  its  apparent  seat 
of  origin,  the  past  and  present  condition  of  the  menstrual  function,  &c.,  the 
Surgeon  should  proceed  to  determine  the  nature  of  the  tumour  by  the  syste- 
matic employment  of  the  following  means  : — 1.  Ins^)eciion  :  Condition  of  the 
abdominal  wall ;  amount  of  distension  ;  shape  and  contour  of  the  swelling, 
whether  symmetrical  or  not,  prominent  anteriorly,  or  bulging  laterally  ;  extent 
of  downward  movement  visible  on  deep  inspiration.  2.  Percussion:  Position 
and  extent  of  resonance,  whether  strictly  limited  or  diffused,  altered  or  not  by 
change  of  position  on  the  part  of  the  patient  ;  presence  and  nature  of  fluctua- 
tion, whether  limited  (encysted  fluid),  or  general  (free  fluid).  3.  Palixttion : 
Size,  outline,  and  consistence  of  the  tumour;  its  relative  mobility ;  solid  or  with 
fluid  contents;  presence  of  nodular  outgrowths.  4.  AuscuUaiion:  Presence 
of  the  fcDtal  heart  in  case  of  suspected  pregnancy  ;  uterine  souffle.  5.  By 
Vaginal  or  Rertnl  examination  combined  with  abdominal  palpation  it  may  be 
determined  whether  the  tumour  have  a  pelvic  connexion  or  not ;  and  if  so, 
whether  it  be  utorine,  tubal,  or  ovarian. 

Tapping  or  aspiration  of  a  fluctuant  abdominal  tumour  of  doubtful  origin 
is  o^!c*i8ionally  res^^rted  to  with  a  view  to  ascertain  its  nature  by  examination 
of  the  fluid  withdrawn  ;  and  of  late  years  an  exploratory  incision  has  been 
recommended  in  obscure  cases  as  a  more  deflnite  means  of  clearing  up  the 
diagnosin.  This  last  procedure,  although  comparatively  safe  if  performed 
with  all  due  precautions,  should  by  no  means  be  rashly  undertaken  ;  but  if 
proctised,  the  operator  must  be  prepared  at  once  to  proceed  to  the  removal  of 
the  tumour,  should  such  a  step  be  found  advisable. 

Treatment  of  Qv&rian  Tuinoiir. — 1.  Jiij  Mfdiral  Means,  These  cannot 
possibly  exercise  any  curative  influence,  or  in  any  way  retard  the  progress 
of  the  disease.  The  utmost  that  can  be  done  by  medical  treatment  in 
advanced  ovarian  disease  is  to  attend  to  the  general  health,  by  relieving 
constipation  and  promoting  free  action  of  the  kidneys  pending  the  removal  of 
the  tumour. 

2.  Tapinnij  in  ovarian  dropsy  was  formerly  recommended  as  a  palliative 
mode  of  treatment ;  but  experience  has  shown  that  after  withdrawal  of  the 
fluid  from  a  true  ovarian  cyst,  re-accumulation  invariably  takes  place, 
necessitating  more  and  more  fre(]uent  re{>etition  of  the  tapping,  if  the  treat- 
ment be  persisted  in,  until  the  patient  finally  dies  exhausted.  The  operation, 
therefore,  not  only  holds  out  no  prospect  of  cure  ;  but  as  a  matter  of  fact,  its 
adoption  is  usually  the  precursor  of  a  more  rapidly  fatal  termination  to  the 
case  than  would  otherwise  occur.     For,  in  addition  to  the  more  immediate 
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mka  attendant  upon  the  procedure — ^euch  as  wound  of  a  vessel  in  Um 
abdominal  w*ill,  in  the  siibjaceut  omentum,  or  in  the  cyst-wall  itself  ;  fHiuctiifi 
of  adherent  intestine  or  urinary  bladder  ;  escape  of  imtating  ovarian  fluid  into 
the  peritoneiil  cavity,  ^c. —  tapping  entails  also  eertain  remote  dangem  wbidi 
render  its  adoption  of  very  questionable  advanuige  to  the  patient,  e\eu  whtn 
undertaken  as  a  means  of  temporary  rehef.  Foiiemost  amonif  theee  may  be 
mentioned  adhesive  i>eritonitis,  inflammation  of  the  cyst->vall»  suppumtioc 
of  itH  contents — conditions  which  must  very  seriously  complicate  snj 
future  attempt  to  extirpate  the  tumour.  Even  though  nonis  of  the« 
untoward  events  should  residt,  yet  the  operation,  unle^  performed  with  the 
litrictest  antiseptic  precauLionB,  is  always  liable  to  induce  flcptic  contami* 
nation  of  the  cyst-fluids^  u  state  of  tilings  which,  idthough  tiut  nece§0ari)y 
leading  to  any  obvious  trouble  at  the  time,  will  surely  tend  to  dimini«li  the 
patient's  chance  of  recovery  from  a  subsequent  ovariotomy  by  exposing  her 
to  the  risk  of  septicaemia.  Finally,  the  puncture  in  the  cyst- wall  may  frotn 
some  cau?^e  or  utber  rcniain  unsealed,  thus  allowing  free  escape  of  ovantn 
fluid  into  the  jKiritoueal  cavity  with  all  its  attendant  dant^ers,  amuuir  which 
not  the  lea^t  is  that  of  malignant  infection  of  the  |m  rituiitiHii  fr-.m  a  fu 
truding  fiajnilloiDatous  growth. 

The  above  enumeration  of  tire  dangers  incurred  lonjuiiu  uij^piui: 
cysts  is  in  nceordunce  with  the  experience  of  those  Surgi^tms  wln»  have  had 
the  fullest  opportnnities  of  judging  of  the  results  of  this  o[H»mti«in  ; 
it  is  not   too   much   to  say  that  the   pmcedure  is  one  to   which 
should  be  had  only  when  \i  is  rendered  justiflable  by  exceptlood  Qircmn- 
gtanoes. 

As  a  means  of  relieving  urgent  dyspncea,  tapping  is  clearly  appJiciUib  noly 
to  uuilocular  cysts,  or  to  those  multilocular  tumours  in  which  one  cyst  cavny 
largely  predominates  in  size  over  its  neighbours.  When  imperatively  calM 
for  with  this  view,  the  operation  should  invariably  be  [lerformed  with 
antiseptic  precautions,  in  order  to  obviate  the  risks  of  septic  infection  af  thi 
cyst -contents.  The  puucture  may  he  made  through  the  linea  altja,  m  to  \h(t 
case  of  ordinary  tt'^cites  ;  but  not  unfrecpiently  the  tumour  pn*sent4 
distinctly  at  hduic  other  part  of  the  abdominal  wall»  and  the  poinL 
may  be  varied  accordingly,  care  being  taken  always  to  choose  a  spcit  fn*e  finwa 
intestinal  resonance,  and  sutticiently  remote  from  the  pubes  to  avoid  nDf  pi»- 
sibihty  of  piinctnring  the  bladder  which  may  be  dmwn  up  in  fmot  of  the 
tumour. 

InciBion  and  Drainage  is  a  method  of  treatment  occnsionallr  airlitmUt 
wiMi  advantage  in  exceptional  canes  of  universally  adhenent  suppm  n, 

when  attempted  extirpation  of  the  tumour  wmuM  entail  extrejiw?  t*j«iv  i^.  n^e, 
owing  to  the  prolmliility  of  rupture  <»f  the  cyst-wall  during  if«  r«)iiiov«l-^#s 
accident  most  hkely  to  prove  fatal,  as  involving  the  e^^Jipc  of  irriuitiog  lefiCJe 
matter  iutc;  the  peritoneal  cavity.  The  operation  in  such  instanoeA  inv4ieia 
short  incision  in  the  usual  situation,  of  sufficient  extent  to  eual^r  i\n9  SorftoB 
to  judge  of  the  closeness  of  the  parietal  adhesions,  and  by  pncicttm*  iif  the  mt 
to  determine  the  putrid  nature  of  its  contenU*  A(U*r  tborondi  etacDimliiMl 
and  Bponging-out  of  the  eyst  cavity  a  drair  od 

the  incision  ciused  around  it  by  means  of  sm  :bf 

margins  of  the  opening  in  the  ubdominal  walh  The  sut)8equrpt  matiapmil 
of  the  case  involves  frequent  withdrawal  of  fluid  from  iho  tulio  \fj  motfiacifa 
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suitable  syringe,  and  the  use  of  some  efficient  antiseptic  to  prevent  putrefaction 
of  the  discharges.  Under  this  treatment,  the  ejst-cavity  rapidly  contracts, 
and  may  finally  close  entirely. 

Other  means  of  dealing  with  ovarian  cysts  have  from  time  to  time  been 
suggested,  all  aiming  at  the  same  object,  viz.  that  of  inducing  gradual  con- 
traction of  the  cyst  and  cohesion  of  its  walls.  But  of  the  procedures  advo- 
cated, the  above  described  is  the  only  one  to  be  at  all  recommended,  and  this 
only  in  the  exceptional  instances  alluded  to.  No  operation,  however,  short  of 
complete  extirpation  can  be  looked  upon  as  surely  curative  ;  since,  even  after 
incision  and  drainage,  followed  apparently  by  complete  contraction,  it  not  un- 
commonly happens  that  secondary  cysts  develop  in  the  wall  or  base  of  the 
original  tumour  ;  and  eventually  a  multilocular  growth  may  l)e  substituted  for 
what  was  apparently  in  the  tirst  instance  a  unilocular  cyst.  These  measures 
have  consequently,  wherever  possible,  given  way  to  the  safer  and  far  more 
certain  procedure  of  ovariotomy. 

Ovariotomy  is  probably  the  greatest  triumph  of  modern  Operative  Surgery. 
In  its  original  conception,  as  in  its  ultimate  perfection,  this  operation  reflects 
the  greatest  lustre  on  the  British  School  of  Surgery. 

Its  history  is  curious.  Its  progress  was  slow,  and  was  marked  by  those 
oscillations  in  the  judgment  and  the  favour  of  the  Profession  which  frequently 
precede  the  final  establishment  of  a  great  advance  in  practice.  The  operation 
was  originally  proposed,  and  its  practicability  discussed  in  1702,  by  William 
Hunter.  It  was  strongly  advocated  and  its  practicability  tau^^ht  by  John 
Bell,  at  a  later  period.  It  is  said  to  have  been  performed  in  France,  by 
L'Aumonier,  in  1782,  in  a  case  of  " scirrhous  distnise  with  abscess"  of  the 
ovary,  the  patient  recovering.  A  pupil  of  John  Ikll — McDowell  of  Kentucky 
—first  performed  the  operation  in  America  in  1802:  and  in  all  operated 
thirteen  times.  In  1«2:J,  Lizars  operated  for  the  first  time  in  this  country. 
But  the  operation,  though  several  times  repeated,  fell  into  discredit,  in 
a  great  measure  owing  to  the  imperfection  of  the  diagnosis  of  the  cases 
in  which  it  was  done,  and  was  not  revived  until  isat;,  when  Jeaffi-eson 
of  Framlingham  practised  it  successfully  through  a  small  incision  only  an 
inch  and  a  half  long.  From  this  operation  we  must  date  the  revival  of 
ovariotomy  in  (ireat  Britain.  This  oi)enition  was  followed  by  others  i)er- 
formed  by  King  of  Saxuiundhara,  Crisp  of  llarleston,  and  West  of  Ton  bridge. 
The  example  of  thc'^e  provincial  Surgeons  was  followed  by  iheir  brethren  in 
London,  and  the  opration  was  pracjtised  by  many,  es[)eeially  by  Walne,  F. 
Bird,  and  Baker  Brown,  but  with  very  discouraging  results  ;  for  of  102  cases 
collected  by  Kol^ert  Lee,  in  6U  the  disease  could  not  l)e  removed,  and  of  these 
19  died  ;  whilst  of  the  remaining  102,  42  terminated  fatally.  Not  only  did 
these  unfavourable  results  discourage  the  I'rofession,  but  a  growing  belief 
sprang  up  that  this  mortality,  great  as  it  was,  did  not  by  any  means  represent 
the  whole  extent  of  the  fatal  cjises;  and  notwithstanding  that  C\  Clay  of  Man- 
chester continued  to  operate,  ovariotomy  was  in  great  danger  of  falling  into 
sach  disrepute  as  to  be  excluded  from  ordinary  surgicml  pra^^tice.  In  1857 
appears  for  the  first  tinie  in  connexion  with  ovariotoujy  the  name  of  a  Surgeon, 
who  was  destined  n<»t  only  to  revive  ovariotomy,  but  to  re-establish  it  firmly 
and  definitively  amongst  the  great  operations  in  Surgery  ;  for  in  December  of 
that  year  Sj)encer  Wells  |>erforme<l  his  first  o|K»rat.ion  of  this  kind.     This 

e,  the  first  of  a  series  of  1,000  cases  completed  by  him  in  the  year  1881, 
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led  to  a  revival  of  the  operation.  In  Spencer  Wells's  hands,  ovariotomT 
assumed  a  new  shape  ;  its  performance  was  guided  by  definite  rales,  the 
operative  details  were  carefully  worked  out  and  systematized,  and  the  after- 
treatment  much  improved.  The  results  obtained  showed  a  gradually  in- 
creasing success,  the  proportion  of  recoveries  rising  from  66  to  89  per  ctni, 
in  the  cases  operated  on  between  1857  and  1881.  Tliese  results,  adminble 
as  they  are,  have  been  still  further  improved  upon  during  late  years  by  other 
well-known  workers  in  this  field  of  Surgery  ;  and  the  procedurp,  formerly  5t> 
fatal  as  to  be  pronounced  unjustifiable,  is  now  the  most  saccessful  of  allgiwi 
surgical  operations. 

The  wonderful  improvement  shown  of  late  years  in  the  death-rat«  of  uviri- 
otomy  is  in  great  measure  to  be  explained  by  the  very  notable  reduction  m 
the  number  of  deaths  now  recorded  from  septicsBmia,  a  caose  of  mortalitjr 
which  formerly  figured  so  largely  in  ovariotomy  statistics. 

The  attainment  of  this  result,  apart  from  the  employment  of  antiseptics 
which  have  so  greatly  influenced  the  progress  of  all  snrgical  work  daring  tht 
past  twenty  years,  is  attributable  to  several  causes,  among  which  ma?  he 
noted  :  1.  The  gradual  abandonment  of  the  former  practice  of  topping 
ovarian  cysts  ;  2.  The  general  adoption  of  the  in ira-peri toned  medii^ 
of  dealing  with  the  ovarian  pedicle,  in  place  of  the  extra-peritoneal  tr»t- 
ment  by  means  of  the  clamp,  which  was  formerly  used  to  a  large  extent; 
3.  The  introduction  of  the  plan  of  flushing  out  the  abdominal  cavity  with  vara 
sterilized  water,  as  a  substitute  for  the  practice  of  cleansing  the  peritooeoin 
by  the  use  of  sponges,  followed  or  not  by  the  employment  of  a  drainage-tahe 

In  the  days  when  the  results  of  ovariotomy  were  much  less  good  than  tbej 
now  are,  the  opinion  generally  held  was  in  favour  of  postponing  any  sur^ 
interference  so  long  as  the  patient  was  tolerably  free  from  pain  and  able  ti» 
move  about.  Of  late  years,  however,  the  increasing  success  of  the  operati.ffl, 
together  with  the  fuller  recognition  of  the  serious  risks  entailed  by  deUj  in 
such  cases,  has  led  to  the  belief  that  an  ovarian  tumour  should  be  reiuo^tfd 
as  soon  as  its  nature  and  connexions  can  be  cleaily  ascertained,  aod  lu 
presence  is  beginning  in  any  way  to  atlect  the  patient's  well-being. 

Preparation  of  the  Patient. — No  special  medical  treatment  is  as  a  niie 
necessary,  beyond  attending  to  the  state  of  the  bowels.  In  the  case,  bt.»- 
ever,  of  a  very  large  tumour  of  long  standing,  when  the  urine  is  scantj  tmi 
highly  concentrated,  depositing  quantities  of  mixed  urates,  benefit  will  be 
derived  from  the  administration  of  full  doses  of  citrate  of  potash  or  lithii 
during  the  forty-eight  hours  preceding  operation,  combined  with  the  tm^- 
ment  of  a  hot  bath,  should  the  skin  be  habitually  dry  and  disinclined  i^ 
act.  Finally,  a  full  dose  of  castor-oil  or  some  equivalent  apeheoi  sbooki  ht 
given  the  evening  before,  to  be  followed  by  an  enema  administered  on  tk 
morning  of  the  operation,  to  ensure  thorough  evacuation  of  the  lower  bovel 

The  room  selected  for  the  operation  and  for  subsequent  occnpatioo  by  tbe 
patient,  must  be  thoroughly  clean,  airy,  and  well  ventilated,  if  posuhlewuk 
an  open  fireplace.  A  trustworthy  and  competent  nurse,  accustomed  to  l^ 
use  of  the  female  catheter,  and  to  the  giving  of  nutrient  enemaU,  ihoiU 
be  chosen  to  take  sole  charge  of  the  case ;  she,  as  well  as  all  coooenwi  ii 
the  operation,  ought  to  be  completely  free  from  any  taint  of  reoeot  ^efOt 
contamination. 

All  sponges  and  instruments,  previously  well  cleansed,  must  be  immenei  ii 
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a  warm  '2{  per  cent,  solution  of  carbolic  acid,  and  placed  within  easy  reach 
of  the  operator's  hand.  The  silk  employed  for  ligatures,  sutures,  &c.,  should 
be  thoroughly  purified  by  soaking  in  a  5  per  cent,  solution  of  the  acid  for  an 
hour  or  two  before  being  used.  It  is  an  important  rule,  for  obvious  reasons^ 
carefully  to  count  the  sponges  and  artery-forceps  in  use  immediately  before 
commencing  the  operation,  so  as  to  prevent  the  possibility  of  any  subsequent 
doubt  as  to  their  number. 

After  the  bladder  has  been  emptied  by  means  of  a  catheter,  the  patient 
in  her  night-dress  and  wearing  a  flannel  bed-jacket  and  warm  stockings^ 
18  placed  upon  the  operating- table  with  her  head  and  shoulders  comfortably 


Fig.  <J63.— ScisMon  for  use  in  Abdooiinal  Operations. 

supported  by  pillows.  Anaesthesia  having  been  induced,  the  lower  limbs 
wrapped  in  a  blanket  are  secured  by  a  broad  strap  buckled  across  just  above 
the  knees,  while  her  hands  arc  fastened  on  either  side  of  the  table.  A  thin 
mackintosh  sheet,  large  enough  to  cover  the  patient  entirely  from  the  shoulders 
downwards,  and  having  an  opening  in  the  centre  four  inches  by  six,  coated 
around  with  adhesive  material,  is  next  applied  to  the  abdomen,  of  which  the 
skin,  previously  well  cleansed  with  soap  and  water,  should  be  sponged  over 
with  carbolic  lotion  before  commencing  the  operation.    The  Surgeon,  standing 


Fig.  (NU.— Ovariotomy  Tro<!liar. 


on  the  right  side  of  the  patient,  is  faced  by  his  assistant  on  the  opposite  side 
of  the  table. 

Operation. — \o  definite  rule  can  be  laid  down  as  to  the  length  of  the 
incision,  beyond  stating  thHt  while  necessarily  proportionate  to  the  size  and 
nature  of  the  tumour,  it  should  in  all  cases  l)e  as  limited  as  possible.  A  small 
cnty  two  or  three  inches  long,  extending  in  the  mid-line  to  within  an  inch  of 
the  piilx^s,  will  suffice  for  the  removal  of  any  simple  cyst  ;  and.  if  necessary, 
may  readily  be  prolonged  upwards.  All  hajmorrhage  from  bleeding  points  in 
theabdominul  wall  having  been  arrested  by  the  application  of  Wells's  pressure- 
forceps,  the  peritoneum  must  Ixi  divided,  care  being  taken  to  open  it  fairly  ; 
for,  if  adherent,  it  may  readily  be  mistaken  for  the  cyst-wall,  and  so  stripped 
off  the  under  surfare  of  the  abdominal  muscles. 

On  exposing  the  tumour,  any  soft  parietal  adhesions  in  the  immediate 
oeighbourhood  of  the  incision  may  be  separated  by  the  Surgeon's  finger.    The 
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growth,  if  cystitj,  should  then  be  tapped  with  WelU's  trocbar  (Fifr*  5*64 X  cMi 
being  taken  to  prevent  the  escape  of  aoy  fluid  into  the  abdominal  cavity  ky 
fixing  the  edjjes  of  the  puncture  with  the  trocbar-clauii>g,  uhieii  enable  tii^ 
operator  to  extraijt  the  gr.iulua)Jy  collapsing  cyst,  Shoold  this  prove  itn[)rao« 
ticable  owing  to  the  multilocular  nature  of  the  growth,  the  t rrjc: bar  m tint  bi 


Fig.  (»0&  — N«Uton'ii  Cfti-Ft>r(w})ii. 

carefully  withdrawn  after  applying  Nelnton's  foreep?  ^Pifj.  96^),  and 
pnncture  in  the  cyst-wall  sufficiently  erilarf^ed  to  permit  of  the  Surgeon  intj 
ducing  his  hand  for  the  purpose  of  bi-eaking  down  the  contents  of  the  tail 
If  Btilt  tinable  to  extract  it,  he  must  prolong  his  iocision  upwanb^  and 


Fig.  MU. 


Ftg.  P6T, 


Figs.  Dfid,  mi,  968.— Virioualy  fl)iji|»«c!  Vfm^m*'W^atmpt. 


fnlly  separate  any  parietal,  omental,  or  intestina]  adhesions  which  n 
prcRcnt,  applyint^  preHsn re  forceps  (Fi^*  1h;b,  1»tJ7»  9f;M)  ait  lyqatnHl  %i> 
bleedinc?  points.     Immediately  after  the  extraction   of  the   tooiijQn  *  i 
Bpono'e,  sqneer>ed  tboronghly  dr\%  should  be  introduced  for  tb«  porpoir 
pi'otectin<ir  the  intestines  and  preventing  their  pmtmoion. 
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Fig.  900.— Ligature  of  the  Ovarian  Pedicle 
(double  loop). 


The  pedicle  is  now  examined  and  its  connexion  with  the  uteras  clearly 
defined.  As  a  rule  it  is  most  convenient  to  tie  it  before  cutting  away  the 
tumour  ;  but,  if  desirable,  it  may  be  temporarily  secured  with  strong  pressure- 
forceps  during  division,  and  then  dealc  with  subsequently.  Either  of  the  two 
methods  here  represented  may  be  employed  for  this  purpose.  That  shown  in 
Fig.  9G9  is  the  one  most  generally  adopted.  A  single  thread  is  first  passed  at 
a  point  just  internal  to  the  large 
plexus  of  veins  in  the  outer  edge 
of  the  pedicle,  and  securely  tied 
eo  as  to  include  the  plexus,  to- 
gether with  the  ovarian  artery 
which  lies  along  this  border  ;  the 
pedicle  is  next  transfixed  cen- 
trally with  a  double  ligature  passed 
by  means  of  the  handled  needle 
(Fisr.  971),  and  is  tied  in  equal 
halves,  care  being  taken  that  the 
loops  interlace  at  the  seat  of  puncture.  In  the  other  method— shown  in 
Fig.  970 — the  separate  outer-edge  ligature  is  usually  dispensed  with.  The 
pedicle  is  transfixed  as  before,  but  with  a  needle  carrying  only  a  single 
thread,  doubled  upon  itself  ;  after  withdrawal  of  the  needle,  one  end  of  the 
ligature  is  brought  half  round  the  pedicle,  passed  through  the  projecting  loop 
on  the  side  opposite  to  its  own 
point  of  exit,  and  thence  carried 
onward  to  unite  with  the  remain- 
ing end  of  the  ligature  round  the 
other  half  of  the  pedicle,  which 
is  thus  secured  by  a  continuous 
twisted  loo]).  Pressure-forceps 
are  then  applied  to  either  border 
on  the  distal  side  of  the  ligatures, 
and  the  tumour  is  cut  away. 
Finally,  a   single  loop  of  stout 

•ilk  is  tied  firmly  round  the  stump,  either  exactly  in  or  immediately  behind 
the  groove  formed  by  the  previous  ligatures.  All  the  threads  should 
be  cut  short,  and  the  pedicle  be  returncil,  without,  however,  removing  the 


Pig.  970.— Ligature  of  the  Ovarian  Pedicle 
(twiHted  loop). 


Fig.  971.  —Curved  Pedicle-nee<!le. 


preasure-forceps,  which  are  left  on  in  order  to  facilitate  the  final  examination 
of  the  stump  before  closing. 

The  condition  of  the  remaining  ovary  should  next  be  ascertained  ;  and  if 
diaeased,  it  should  be  removed. 

In  dealing  with  tumours  the  base  of  which  is  implanted  between  the 
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expanded  layers  of  the  correeponding  broad  ligament — inira-l'tgammUm 
growths,  so  called  in  contradistinction  to  cysts  connected  with  the  uteruBbr 
a  well-defined  pedicle — resort  must  be  had  to  the  procedure  known  as  fw- 
cUation.  The  tumour  having  been  tapped  and  emptied,  the  investing  layer  ii 
peritoneum  is  cautiously  incised,  and  then  gradually  separated  inch  bj  iodi 
from  the  base  of  the  collapsed  cyst  until  the  main  blood  supply  derived 
through  the  ovarian  and  uterine  vessels  is  reached  and  clearly  defined.  These 
are  now  secured  en  masse  by  a  double-loop  transfixing  ligature  in  the  mtniw 
above  described,  and  the  cyst  is  cut  away  :  any  bleeding  vessels  on  the  ioner 
surface  of  the  remaining  broad-ligament  capsule  are  then  tied,  and  its  oppQ«d 
surfaces  are  allowed  to  fall  together  at  the  bottom  of  the  pelvis. 

Parietal  adhesions,  unless  of  long  standing,  do  not  as  a  rule  require  li^store, 
temporary  compression  by  forceps  usually  sufficing  for  the  arrest  of  h«m«- 
rhage.  Should  there,  however,  be  general  oozing  from  a  somewhat  extensive 
surface,  the  application  of  a  sponge  moistened  with  tincture  of  maticu  will 
serve  readily  to  control  it.  Bands  of  pelvic  adhesions  must  always  be  tied  tf 
near  us  possible  to  their  seat  of  origin,  and  cut  short.  Omental  and  intescinil 
adhesions  need  careful  management ;  the  former  should  be  dealt  with  either 
by  transfixion  and  tying  off  in  sections,  or  else  by  separate  ligature  of  bkedinf 
vessels  ;  the  latter,  if  extensive,  may  require  to  be  laced  by  a  line  continnoai 
suture  involving  only  the  peritoneal  coat  of  the  intestine. 

After  all  haemoiThage  has  been  controlled,  a  small  soft  sponge  should  be 
passed  down  to  the  bottom  of  the  pelvis  behind  and  also  in  front  of  the  oterw 
for  the  purpose  of  removing  any  fluid  or  blood-clot  that  may  remain  in  eitiiff 
one  of  these  pouches.  The  pedicle  is  then  finally  examined  to  make  ceruio 
that  all  is  left  secure ;  the  forceps  holding  it  are  removed,  and  it  is  dropped  in. 

In  cases  of  ruptured  cyst,  or  where  numerous  and  extensive  vascular  •dh^ 
sions  have  been  separated,  the  peritoneal  sac  may  advantageously  be  fliwhed 
out  with  warm  water,  previously  sterilized  by  boiling,  introduced  throogha 
metal  or  stout  glass  tube  directly  to  the  more  dependent  portions  of  the 
abdominal  cavity.  This  method  of  cleansing  is  far  less  irritating  to  the 
serous  membrane  than  prolonged  sponging  ;  and,  if  thoroughly  carried  ont,  it 
effectually  removes  all  blood-clot.  The  subsequent  use  of  a  drainage-tube  ii 
by  no  means  essential,  as  any  moderate  amount  of  fluid  left  in  the  cavitr  is 
readily  absorbed  in  the  course  of  a  few  hours,  and  passed  off  through  the  kidoeri 

The  best  material  for  suturing  the  abdominal  incision  is  silk*worm  jrot. 
passed  through  the  entire  thickness  of  the  parietes,  including,  of  coufBe,  the 
•divided  edges  of  the  peritoneum,  at  intervals  of  about  half  an  inch.  Dnriw 
the  introduction  of  the  stitches,  the  abdominal  contents  are  to  be  protected  bj 
means  of  a  small  flat  sponge. 

Before  closing  the  incision,  all  sponges  and  forceps  are  to  be  carefolij 
oounted,  in  order  to  make  sure  that  none  are  missing. 

Should  drainage  be  deemed  advisable,  a  glass  tube  of  the  reqnired  lengdi  i» 
introduced  to  the  bottom  of  Douglas's  pouch  from  the  lower  end  of  the 
abdominal  incision.  The  mouth  of  the  tube  is  then  covered  with  one  or  more 
well-car bolized  sponges,  enveloped  in  a  rubber  sheet  with  a  perforatioa  in  iti 
centre  which  fits  closely  around  the  everted  lip  of  the  tube  (Fig.  972). 

Finally,  a  dry  antiseptic  dressing  is  applied  and  kept  in  place  by  broad  itn)» 
of  adhesive  plaster,  over  which  a  flannel  binder  is  fastened  secoroly  round  the 
patient's  abdomen  before  placing  her  in  bed. 
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Afler'Treaiment, — Should  sickness  be  troublesome,  nothing  need  be  given 
by  the  mouth  for  the  first  twenty-four  or  thirty-six  hours  beyond  a  little  ice, 
plain  soda-water,  or  brandy-and- water  ;  after  which  milk-and-water  may  be 
tried,  to  be  succeeded,  if  retained,  by  plain  bread-and-milk.  In  the  meantime 
nutrient  enemata  of  beef-tea  with  or  without  the  addition  of  a  tablespoon ful 
of  port  wine,  administered  every  three  or  fonr  hours,  will  probably  be  of 
service  ;  the  nurse  being  directed  to  introduce  a  rectal  tube  before  each 
enema  in  order  to  facilitate  the  escape  of  flatus.  The  urine  should  be  drawn 
off  by  the  catheter  four  times  daily  for  the  first  few  days,  or  until  the  patient 
is  able  to  pass  it  naturally.  In  a  drainage  case,  renewal  of  the  sponges,  and 
withdrawal  of  fluid  from  the  tube  by  means  of  a  syringe  with  rubber  tubing 


F'lg.  972,— Glass  drainage-tuW. 

fitted  to  its  nozzle,  should  be  practised  twice  in  each  twenty-four  hours  until 
the  tube  is  removed — usually  at  the  end  of  the  first  forty-eight  honrs,  when 
the  opening  left  by  it  will  readily  close.  If  all  be  going  well,  ordinary  light 
diet,  such  as  milk-pudding,  fish  or  chicken,  may  l)e  allowed  on  the  third  or 
fourth  day.  Should  there  be  much  fever  at  any  time,  the  application  of  an  ice 
bladder  to  the  head  will  soothe  and  tranquillize  the  patient,  and  promote  re- 
duction of  the  temperature.  As  a  rule  the  bowels  may  be  left  undisturbed 
antil  they  show  some  inclination  to  act,  when  they  may  be  assisted  by  an 
enema.  Finally,  the  stitches  should  be  removed  on  the  seventh  or  eighth  day, 
and  the  patient  may  be  allowed  to  leave  her  bed  at  the  end  of  the  second  week, 
wearing  a  suitable  abdominal  belt. 

After  recovery  from  ovariotomy,  the  cure  is  usually  complete. 

The  removal  of  one,  or  possibly  of  both,  uterine  appendages  may,  in  excep- 
tional instances  of  long-standiug  pelvic  inflammatory  troubles,  justifiably  be 
undertaken  for  the  relief  of  |)ersistent  suffering  associated  with  tangible  disease 
of  these  organs.  In  such  cases,  the  operation  may  prove  to  be  of  an  exceed- 
ingly difficult  and  tedious  nature,  owing  to  the  deusity  and  firmness  of  the 
adhesions  in  the  pelvic  cavity  ;  apart  from  this,  however,  the  steps  of  the 
procedure  recjuired,  and  the  details  of  the  after-tR»atment,  resemble  in  all 
enential  features  those  above  described  in  connexion  with  ovariotomy. 

Pelvic  suppuration  may  be  broadly  divided,  according  to  its  seat  of 
origin,  'mio parametric  (subserous)  eaid.  jferimelric  (intraperitoneal)  formations 
of  pus. 

A  paramatrio  abscess  usually  originates  in  the  subst^mce  of  an  inflammatory 
exudation  developed  l)etween  the  folds  of  one  or  other  broad  ligament  (pelvic 
cellulitis),  or  in  a  mass  of  hemorrhagic  effusion  in  the  same  situation  (pelvic 
haematocele).  If  allowed  to  accumulate,  the  pus  may  find  its  way  into  the 
adjacent  l>owe]  or  the  urinary  bladder  ;  or,  extending  downwards,  it  may  effect 
its  escape  through  the  vaginal  vault ;  or,  failing  this,  it  may  spread  upwards 
towards  the  iliac  fossa,  ultimately  pointing  in  the  inguinal  region  or  even  over 
the  iliac  crest.  Perforation  of  the  abscess  sac  into  the  f>eritoneal  cavity  is  an 
extremely  rare  accident.    The  proper  surgical  treatment  of  parametric  suppura- 
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tiou — as  mdieated  by  the  occurrence  of  repeated  chills  combined  with  t 
characteri8tic  temperature  chart — dcjx^iids  iipoi!  the  direction  in  which  th« 
abscess  is  pointing.  If  a  distinct  fluctuating:  swelling  be  detected  in  tb» 
raginal  raulU  an  explomtory  puncture  with  a  full-sized  aspirator  neetUe  may 
be  made  in  it  after  thorow^h  cleansing  and  disinfection  of  the  vagina ;  f^hoald 
the  pus  be  readily  reached,  the  altscesss  sac  h  to  U^  opened  with  scissors  or  the 
cautery  knife  td  an  extent  sullicicnt  to  allow  of  the  introduction  of  a  doable 
Belf*retaining  rubber  tube,  through  which  irrigation  can  subsequently  be  prw> 
tised,  in  order  to  ensure  efficient  drainage  of  the  cavity.  A  parametric  aliiOMi 
rising  into  the  tiroin  should  Ije  opened  by  an  incision  parallel  to,  and  whoA 
half  an  incli  above,  Poupart's  ligament, so  as  to  avoid  injury  to  the  periton^im  % 
the  cavity  should  be  drained  with  antiseptic  precautions. 

A  perimetric  abscess  is  an  encysted  intraperiimual  collection  of  pai 
originating  in  connexion  with  suppurative  (septic,  or  more  mrely  tulier* 
culous)  disesise  of  one  or  both  uterine  appendai^es.  The  gradual  formation  of 
the  abscess,  due  to  repeated  escape  of  small  quantities  of  puriform  matter  fim 
the  imperfectly  sealed  ostinm  of  an  inflamed  Fallopian  tube  (pyoaalpyn 
to  the  presence  of  a  small  suppurating  ovarian  or  tubo-ovarian  eyrt, 
for  the  matting  together  of  the  pelvic  viscera,  which  usnally  pnit«cl«  the 
general  |^)erityneal  cavity  from  infection.  The  proper  trmfmmt  for  such  ouei 
is  abdominal  sfcllon^  in  the  performance  of  which  fj^reat  care  must  be  takflll  ai 
once  to  sponge  away  any  purulent  fluid  which  may  be  set  free  dohfit; 
separation  of  {lelvic  adhesions.  The  diseased  appendage  should  be  cauti 
ejiucleated  from  its  pelvic  attachments — if  possible  without  being  rupturvd— 
until  its  uterine  connexion  can  be  defined,  and  ligatured  previooaly  t«i  diti- 
sion.  If  the  case  be  complicated  by  the  existence  of  a  rtMjtal  or  f^esioU  llsiiili« 
the  subsequent  use  of  a  drainage-tube  may  be  advisable  for  a  few  flav¥. 

Operations  for  the  arrest  of  hiemorrhage  in  cases  of  Suptiur^d  Tmbsl 
Gestation,  by  the  removal  of  the  damaged  tube  and  ovary^  asfjally  \\fr§ealk 
no  special  diflicnlty.  After  the  broad  ligament  has  been  secured,  the  peritoocal 
cavity  shtiuld  be  cleared  of  blond  and  clots  by  a  thurougb  tfushing  oat  iritht 
warm  solution  of  comuion  salt  (1  drachm  to  the  pint),  and  a  dmi 
then  inserted  and  retained  for  forty-eight  hours. 

Hernia  of  the  Ovary. — It  may  happen  that  the  ovarf,  on  ooe  fjf  hoih 
side.s»  becomes  displaced,  and  escap)eg  from  the  pelvis  through  iine  of  Iht 
openings  which  give  passage  to  intestinal  hernia*  In  tltrt^-f^^urihs  of  lb 
recorded  cases  (twenty-seven  out  of  thirty-eight,  n 
Vienna)  the  displacement  has  been  inguinal,     in  n« m  ;ie 

it  was  congenital ;  all  these  were  instances  of  inguinal  dispiaoemeni ;  and 
the  instances  of  double  ovarian  hernia  were  inguinal  and  congeuitJiL 

The  Causes  of  the  displacement  in  the  adult  are  not  easiily  aaceftaiQed. 
In   the  congenital  case^  it  would  seem   as  if    an    *  '    rtf  tmiiiI  uf  tht 

ovary  took  place,  analogous  to  the  descent  of  the  vqsi  mak. 

*SV/m/y/(W«^.^Congenital  ovarian  hernia  is  nearly  always  trredudUe  ;  irhtk 
in  most  cases  of  acquired  disphu^ment  of  the  ovary,  it  ha*  I--- -  *-^«aihlr  li^ 
return  the  tumour  into  tbe  alidomen.     The  awelUog  is  geji» :  /qmia 

the  inguinal  region,  rounder  in  the  femoraL     There  i^  no  consum:  ii 
symptom  ;  but  in  several  instances  it  h*is  been  noticcNJ  that  thr  hc'mfa  ha 
more  tender  on  pressure,  and  larger  during  menstruation^     A  \t^ 

inflammation  of  the  ovary  may  take  place  ;  and,  being  aiteadcv^  »,^m  ^^m 
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may  lead  the  Surgeon  to  imagine  that  the  case  is  one  of  strangolated 
hernia. 

Strangulation  of  a  hernia  containing  only  the  ovary  is  of  rare  occurrence. 
The  condition  has  already  been  mentioned  at  page  838,  where  it  was  pointed 
out  that  the  diagnosis  may  be  diflBcalt  on  account  of  the  absence  of  the 
characteristic  constitutional  symptoms  of  strangulation.  Thus,  although  there 
may  be  nausea,  there  is  usually  no  actual  vomiting,  and  although  constipation 
is  probably  present,  there  is  no  real  obstruction.  Englisch  showed  that, 
of  20  cases  in  which  symptoms  of  strangulation  were  present,  a  correct 
diagnosis  was  made  in  7  only.  Abscess  or  sloughing  of  the  displaced  ovary 
occasionally  occurs. 

In  a  case  recently  under  the  care  of  Bilton  Pollard  in  University  College 
Hospital,  the  end  of  the  Fallopian  tube  was  strangulated  in  a  femorsd  hernia. 
The  patient  was  thirty-seven  years  of  age,  and  a  swelling  had  been 
accidentally  discovered  in  the  left  groin  four  days  before  her  admission. 
On  the  following  day  the  swelling  became  painful ;  the  bowels  continued  to 
Hct ;  there  was  slight  nausea,  but  no  actual  vomiting.  The  hernia  was  tense, 
rounded,  and  as  large  as  a  walnut.  The  sac  contained  clear  fluid,  and  the 
swollen  fimbriated  extremity  of  the  Fallopian  tube,  which  was  tightly  nipped 
at  the  neck  of  the  sac.  The  constriction  was  divided,  and  the  tube  returned 
into  the  abdomen. 

TrmtmfnL — So  long  as  the  hernia  presents  no  special  symptoms  there  is 
little  or  no  occasion  for  interference,  beyond  the  wearing  of  a  properly  fitted 
truss.  If  inflammation  occur,  the  case  must  be  treated  on  ordinary  principles ; 
and  if  the  ovary  suppurate,  the  abscess  should  be  opened.  When  the  ovary 
is  very  painful,  or  has  become  cystic,  extirpation  may  be  practised.  If 
symptoms  of  acute  strangulation  occur,  herniotomy  must  be  performed,  and 
as  a  rule  removal  of  the  ovary  will  be  found  necessary. 
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Addomkn,  diseases  of,  8i6 

taf>piiig  the,  926 
Alxloniiiial  aorta.     See  Aorta 
hysterectomy,  1281 
iiei>hrectomy,  1022 
o|ierH lions,  shook  after,  819 
general  rules  in,  819 
hieniorrhage  in,  819 
{larietes,  changes  of,  in  hernia,  822 
tumours,  diagnosis  from  aneurism,  221 
vist'era,  o{»erations  on,  926 
Aliemethy,  nietho<l  of  tying  the  external 

iliac  artery,  225 
AhK'ess  (a/'.«v>/o,  I  go  away),  diagnosis  from 

aneurism,  113 
Aitscf->8,  anal,  970 
of  antrum,  599 

areola.  770 
atheroniati)Us,  88 
in  axilla.  dingnoNis  from  aneurism,  113, 

200 
of  Iwno,  ihronic,  266,  270  {see  455) 
••auso}*,  272 
symptoms,  272 
treatment,  272 
luM-rotir,  287 
linun,  583 
hruast,  771 

chronic,  776 
diagnosis  from  scirrhus,  776 
itursa  patella*,  504 
<;<relK;llar,  585 
ct-rehnd,  584 
tiorsHl,  484       • 
fxtmdurul,  581 

follicular,  in  external  meatus,  577 
in  frontiil  sinuseH,  601 
groin,  causes  of,  488 

diagnoMis  from  aneurism,  1 1 3,  223 
from  heniia,  490,  866 
[isoas  abscess,  488 
of  guuiN  622 
in  hip  disiMise,  421,  434 

diiignosifl  from  absee-SM  near  hip, 

423 
Hpinal  ab8cest(,489 
iliac,  <liugnosis  of,  489 
inchio-rectal,  969  ' 

of  liver,  938 
in  lower  Jaw,  642 
lumliar,  485 
near   joints,    diagnosis  from  arthritis,   , 

333 
maraman',  770 
mastoid,  580 
milk,  771  I 
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in  neck,  diagnosis  from  carotid  aneurism, 
170 
nose,  590 
diagnosis  from  i>olypu8,  595 
parametric,  1295 
pelvic,  deeply  seated,  1 140 
perica^cal,  diagnosis  of,  488 
perimetric,  1296 
perinatal,  1168,  1207,  1276 
forms  of,  1207 
treatment,  1208 
perinephritic,  diagnosis  of,  489 
perityphlitic,  929 
i)opliteal,    diagnosis    from     aneurism, 

239 
postpharyngeal,  715 

dysphagia  from,  715 
prostatic,  1138,  1 140,  1 208 
psoas,  from  spinal  disease,  484 

diagnosis  from  other  abscesses  in 
groin,  488 
from  aneurism,  490 
empyema,  488 
fatty  tumours,  490 
icmoral  hernia,  490,  880 
serous  collections  and  hy- 
datid tumours,  490 
retro-pharyngeal,  499,  500,  711 
sacro- iliac,  406 

dia;:nosLs  from  spinal  abscess,  406 
of  si>ermatic  cord,  1 237 
in  spinal  disease,  483,  495.    See  Abscess, 
(mous 
courhe  of,  484 

diagnosis  from  sacro-iliac  abscess^ 
406 
suUliaphrHginatic,  935 
submammary,  773,  777 
of  testis,  1237.  1252 

tongue,  679 
urethral.  1168 
Abscesses,  Hcattered,  in  kidney,  995 
Absorhenth.     Sfe  Lymphatics 
Achalme,  hai-illi  in  pus  of  alwcess  of  tibia 

following  typhoid  fever,  279 
Acromegaly.  310 

causes  and  symptoms,  310 
diagnosis  from  myxopdema,  311 
pathological  anatomy,  311 
Acupuncture  in  aneurism,  151 
in  hydatids  of  the  liver,  939 
hydrocele.  1244 
sciatica,  23 

suUrlavian  aneurism.  190 
Adams's  saw,  435 
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Adams,  operation  for  ankylosis  of  hip-joint, 
442 
treatment  of  digital  contraction,  536, 

,       537 
Adams  and  Treves,  ligature  of  carotid  and 

subclavian,  166 
Addison's  keloid,  16 

Adenoid  (&5}}v,  a  gland  ;  ctSot,  form)  vegeta- 
tions, 709 
Adenoma  (&5ijv,  a  gland)  of  breast,  785 
of  kidney,  10 18 
rectum,  963 

salivary  glands,  679,  700 
skin,  17 
soft  palate,  703 
testis,  1259 

diagnosis  from  hydrocele,  1261 
thyroid  gland,  619 
tongue,  684 
Adeno- sarcoma  of  breast,  787 
Adhesions  in  hernial  sac,  822 
management  of,  855 
of  penis  to  scrotum,  1 216 
Agalactia,  768 

Age,  in  relation  to  aneurism,  101,  119 
arterial  disease,  92 
atony  of  bladder,  1 121 
calculus,  1035 

operation  for,  1094 
statistics,  1035 
cancer  of  breast,  800,  805 
chronic  endarteiitis,  92 
excision  of  joints,  374 
haemorrhoids,  975 
hernia,  825 

femoral,  880 
lithotomy,  1071 
lithotrity,  1094,  1095 
lupus,  6 
necrosis,  288 
piles,  975 

prostatic  enlargement,  1141 
rickets,  301 
spinal  curvature,  519 
stricture  of  urethra,  1 176 
varix,  61,  1249 
Agnew,    stati.sti«^s   of    ligjiture   of   common 

iliac  for  aneurisnj,  232 
Ague,  dia<rno.si.s  from  suppurative  nephritis, 

1003 
Air-tanii)on,  Hrown^*  s,  1066 
Air-tube.     Sec  Liryux  and  Trachea 

operations  on,  739.     See  Laryngotomy 
and  Tracheotomy 
Aitken,  influence  of  syphilis  in  the  causation 

of  atheroma.  92 
Ala  nasi,  restoration  of,  656,  657 
Albrecht,  statistics  of  tuberculosis  in  diseases 

of  joints,  344 
Albunienoid  degj'uei-ation  of  arteries,  95 
Albuminuria  in  relation  to  lithotomy,  1047 
to  lithotrity,  1097 
Alcoholic    excess   a    predisposing  cause   of 

jnles,  976 
Alexantler,  ligature  of  veiiebral  artery  as  a 

cure  for  epilepsy,  199 
AUarton's  operation   of  median  lithotomy, 
1072 


Allen,  B.  H.,  ffall-atones  in  intestine,  899 

Alternating  calculaa,  103 1 

Althaufl,  Julias,  galvano-ponctare  in  aneor- 

ism,  148 
Alveolar  processes,  diseases  of.     See  4aws 
Amazia,  765 

AmpxtTATION  (ampulo.  I  lop  off)  for  anenr- 
,  ;       ism,  125,  248.     See  also  Aneurism 
in  anlcylosis,  364 
caries,  286 

con^nital  of  fingers,  partial,  539 
malignant  disease  of  l>one,  321 

muscular  tumoors,  517 
necrosis,  296 
osteomyelitis,  276 
tuberculous  hip  disease,  433 
of  penis,  1227 

phalanges,  469 
at  shoulder-joint  in  axillary  aneuruun, 

2»3 
in  subclavian  aneuriMn,  198 
of  thigh,  for  popliteal  auenrisok,  113, 

248,  250 
for  tuberculous  joint  disease,  353 
Amussat's  operation  for  artificial  anus,  920 
Aniesthesia  dolorosa,  487 
Auffisthetics  and  conservative  suq^ery,  460 
in  compression  for  aneurism,  138 
compressing  abdominal  aorta,  138 
operations  on  palate,  672 
lithoti-ity,  1082 
stricture,  11 99 
Anal  dilator,  968 

Anderson,  W.,  operation  for  extroversion  of 
bladder,  11 09 
patholog}'  of  finger  contraction,  536,  537 
AneFs  operation  for  aneurism,  120,  121 
Aneurism  (&ye[,  through  :  c^fMv,  1  vidro; 
in  general,  loi 
accidents  after  ligature  for,  126 
acupuncture  in,  151 
.  amputation  for,  125 

for  gangrene  after  ligature  ut,  134 
recurrent  pulsation,  130 
suppuration  of  Site  of,   132 
by  ana.stoniosis,  67» 

in  tongue,  685 
diagnosis  from  ordinary  aueuriMii.  67 
fix>ni  malignant  disease  of  bou<.  319 

)>u)sating  sarcouiu,  319 
treatment,  68 
artcrio- venous,  152 
of  bone,  323.     See  0!»te«»-aiicuri^ni 
bruit  in,  no,  126 
causes  of,  loi — 103 
circumscribe<l,  symptom^  uf,  no 
classification  of,  103,  106 
<-lot  in,  107,  120 
ileath  from,  how  producc<l,  1 16 
dt^liuitiou  of,  loi 
diagnofiis  of,  112 

from  abscess,  113,  1 70 

inuligiiant  tlist^ase  t)f  bon*,  319 
neuralgia,  114 
osteo-aneurism,  324 
pulsiiting  brouchocele,  171 
pulsating  tumours  of  1«^ik.  319 
rheumatism,  114 
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diaffnofib  from  tumours,  112,  171,  319 
dtttused,  106 

symptoms  of,  1 1 1 
dissecting,  95,  106,  107 
.    duration  of,  109 

embolism  a  cause  of  spontaneous,  102 
extracranial,  179 
false,  105,  106 
diffused,  106 
sacculated,  105 
fusiform,  103 

gangrene  in  diffused  form  of,  112 
after  ligature  for,  132 
from  pressure  of,  109 
treatment,  133 
geographical  distribution  of,  10a 
impeded  circulation,  103 
muscular  strain  a  cause  of,  102 
number  of,  109 
pressure-effects  of,  108 
pulsation  in,  112 

recurrent,  126—130 
regimen  in,  118 
rupture  of,  116 
sacculated,  104 
i-econdary,  126,  128,  246 
Kpontaneous  cure  of,  114,  187 
structure  of,  107 
suppuration  and  sloughing  of,  116,  130 

treatment,  131 
fcurgical  treatment  of,  119 
syinptonis,  110 
terminations,  114 
treatment,  117 

by  actual  cautery,  132 
acupuncture,  151 
compression     by    instruments, 

129,  134*  136—145 
duration  of  treatment,  14D 
statistics,  142 
constitutional,  117 
by  digital  compression,  143 
Esmarch's  method,  143 
flexion,  145 
gslyano-puncture,  147, 160^  188, 

190 
injection  of  ergotin,  149 

of  (lerchloride  of  iron,  149, 
188,  235 
ligature,  12a     See  Ligature 
local,  119 
by  manipulation,  146,  190 

various  mechanical  meaoa,  150, 
160 
true  sacculated,  104 
tubular,  103,  135 
varicOM,  152 
ANF.rRiHMs,  SpRriAL,  153 

of  alxlomen  aud  lower  extfenitiesy  220 
aorta,  alKlominal,  220 
(liagnoHis  of,  221 

from  iliac  abscess,  490 
symptoms  of,  220 
treatment  by  compressioo,  221 
thoracic,  153.     See  Aneurism, 
intrathoracic 
arm,  forearm,  aud  hand.  21$ 


Ankuribmh,  Spkuial— coniifiiM^f. 
of  axillary  artery 1 199 

amputation  for,  211 
conif>ression  in,  200,  201 
diagnosis  of,  200 
inflamed.  211 
ligature  for,  201 
suppuration  of,  208 
symptoms  of,  199 
treatment  of,  200 
1>asilar  arter3%  180 — 182 
brachial  ai-tery,  215 
brachio-cephalic  artery.     8m  Aneur- 
ism of  innominate  artery 
carotid  artery,  common,  168 
dia^osis  of,  169 
digital  oomprMsiou  in,  171 
dysphagia  from,  716 
ligiiture  for,  127,  172 

followed  by  cerebral  dis- 
ease, 176 
spontaneous,  169 
symptoms  of,  169 
treatment  of,  171 
external,  178 

ligature  of,  178  \ 
internal,  179,  184 
treatment  of,  180 
cerebral  artery,  anterior,  180 
middle,  180,  182 
posterior,  181 
femoral  arler}',  236 
deep,  237 
superftcial,  238 
treatment  of,  140,  239 
gluteal  artery,  235 
extracranial,  179 

treatment,  180 
in  hand,  215 

of  iliac  artery,  compression  in,  232 
external  iliac,  223 

diagnoas  from  absoew,   4^, 

internal  iliac,  234 
inguinal,  22^ 

diagnosis  from  abscess,  223 

symptoms  of,  223 

treatment  of,  224 
of  innominate  artory ,  161 

diagnosis  of,  163 

dysphagia  from,  162,  7 16 

dyspnoea  from,  162 

ligature  for,  of  carotid,  164 

subclariMi,  i6d 
subolaTian  and  ca- 
roUd,  165 

pain  in,  162 

pressure-effects  of,  161 

prognosis  of,  163 

pulse  in,  162 

symptoms  of,  161 

treatment  of,  163—168 
intracranial,  180 

causes  of,  180 

death  from,  183 

l»athology  of,  181 

pressure-effects  of,  l8t 

rupture  of,  184 
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Aneurisms,  Spfx;iai. — continued, 
intracranial,  symptoms  of,  182 

treatment  of,  184 
intraorbital,  185 
causes  of,  185 
(Uafrnosis,  187 
digital  compression  in,  188 
pathology  of,  186 
prognosis  of,  187 
spontaneous  cure  of,  187 
symptoms  of,  185 
treatment  of,  187 
intrathoracic,  153 

auscultatory  signs  of,  153 
dysphagia  from,  157 
dyspnoea  from,  155 
galvano-puncture  in,  160 
laryngotomy  for,  161 
oedema  from,  157 
pain  in,  154 
pressure-eifects  of,  1 53 
pulsation  and  tumour  in,  157 
rational  signs  of,  153 
treatment  of,  158 
of  ophthalmic  artery,  185 
popliteal  artery,  238 
compression  in,  143 
diagnosis,  113,  239 
diffused,  113,  247 

amputation     for,     113,     248, 
250 
double,  247 
ligature  for,  240,  247 
of  external  iliac,  247 
femoral,  commou,  239 
BupeHicial,  240 
rupture  of,  249 
secondary,  128,  246 
symptoms  of,  238 
treatment  of,  133,  140,  143,  239 
pudic  artery,  234 
radial  artery,  215 
sciatic  artery,  235 
subclairian  artery,  188 
amputation  for,  198 
compression  for,  190,  197 
diagnosis  of,  189 

ligature  of  innominate  artery  for, 
190 
of  subclavian,  194 — 199 
symptoms  of,  189 
ti-eatment  of,  189 
tibial  arteries,  250 
ulnar  artery,  215 
vertebral  artery,  180 
Aneuiismal  diathesis,  109 
varix,  152 

of  jugular  vein,  168 
Angeioleucitis,  38 
Angioma  of  rectum,  963 
Angular  ankylosis  of  elbow,  390 
hip,  440 
knee,  547 
curvature  of  spine,  476 

Sayre'S  treatment  of,  491 — 493 
Ankle,  excision  of,  457 

tuberculous  disease  of,  456 
weak,  567 


Ankylosis  (oryir^Xof,  crooked),  361 
amputation  for,  364 
complete,  362 
diagnosis  between  fibnma  and  uwoo 

362.  363 
of  elbow,  flexed,  533 
straight,  534 
excision  for,  390,  534 
fibrous,  340,  362 
in  hip  disease,  362,  420,  439 
cross-legged  deformity,  442 
forms  of,  439 
management  of,  440 
operation  for,  440 
incomplete,  362 
of  jaw,  649 

knee,  osseous,  547 
oesoous,  362,  389,  440 
treatment  of,  363 
Annular  calcification  in  arteriesi,  96 
Annnlus  migrans,  682 
Antiseptic  osteotomy,  543,  550 

treatment    of   chronic    cystitii,   in 
1 1 16 
hydrocele,  1243 
Antiseptic    precautions    in    operatioiu  i 
strangulated  hernia,  845 
in  hydrothorax,  757 
necrosis,  293 
trephining  bone,  273 
AxTRUM,  diseases  of,  627 
cystic  disease  of,  629 

diagnosis  from  tnmonr,  632 
dental  and  dentigerous  cvsts  in.    t'i 

643) 
polypus  of,  630 
suppuration  of,  628 
treatment,  629 
tumours  of,  630 
Anus,  abscess  near,  970 
absence  of,  949,  951 

with  opening  of  rectum  into  oc! 
canals,  951 
artificial,  formation  of,  919 

by  Amussat's  operatiuiu  930 
by  Calliseu  8  method,  9J0 
in  cancer  of  rectum,  93a  9S 
in  children,  950 
by  Ijttre*s  0|)eTmtion,  919, 9 
by  perinieal  section,  9^ 
results  of,  923,  924 
in  hernia,  858 
treatment  of,  859 
carcinoma  of,  961 
closure  of,  948 

by  septum,  949 
with  absence  of  rectum,  949 
congenital  malformations  oC  94^ 
fissure  of,  966 
fistula  o^  970 
imperforate,  949 
prolapse  of,  987 

protrusion  of  oTariaa  cyst  from,  990 
spasmodic  contraction  of  sphincter 

969 
Qloeri  of,  966 
Aorta,  abdominal,  ananrisa  of,  220 
dlagMMiaof,  231 
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Aorta — contin  uetl. 

abdominal,  symptoms  of,  220 
treatment  of,  221 
atheroma  of,  88 
comi>ression  of,  221 
ligature  of,  232 
thoracic,  aneurism  of.     See  Aneurism, 
intrathoracic 
Aphonia  (^  negative  ;  ^1^,  voice)  728 
Aphthe  of  tongue,  682 
Areola,  inflammation  and  abscess  of,  770 
AiiM,  aneurism  uf  vessels  of,  225 
ankylosis,  straight,  534 
contraction  of,  533 

of  mu8<:les  of,  534 
deformities  of,  533 

gangrene  of,  after  ligature  of  arteries,  21 1 
Amdt,  ligature  of  innominate  artery,  191        1 
ligature  of  subclavian  artery,  195  ' 

Amott,  ligature  of  brachial  for  8})ontaneous   . 

aneurism  of  forearm,  215 
Abtekieh,  aneurism  of.     S*:c  Aneurism  ' 

atheroma  of,  88—93  ' 

calcification  of,  95 
contraction  of,  67 
degenerations  of,  95 

a  cause  of  aneurism,  95 
diseases  of,  85,  97 
«arthv  matters  in,  92 
embolism  of,  99,  116 
fatty  degeneration  of,  95 
gangrene  from  obstruction  of,  100 
granular  degeneration  of,  95 
inflammation  of,  85.     .SVr  Arteritis 
ligature  of.     Sec  Ligatui-e 

in  elephantiasis,  42 
occlusion  of,  by  disease,  98 
oisifloation  of,  89,  97 
pressure  of  aneurism  on,  109 
rupture  of,  spontaneous,  98 
thrombus  in,  97—99 
ulceration  of,  97 

wounds  of,  in  liernia  operations,  857 
in  lithotomy.  1064 
Artbriem  ok  Akteuv,  axillar}',  aneurism  of, 
199.     Ser  Aneurism 
ligature  of,  198,  213 
basilar,  aneurism  of,  180— 1 82 
brachial,  aneurism  of,  215 

ligature  of,  216,  2 1 8,  325 
brachio-cephalic.       See    Art**ry,    inno- 
minate 
of  bulb,  wound  of,  in  lithotomy,  1066, 

1073 
carotid,    common,    aneurism    of,  168 
Sec  Aneurism 
iineurismal  varix  of,  168 
ligature  of,  172 

for  aneurism  of   aorta, 
158  ;  for  intraorbital 
aneurism,  188 
of   innominate    artery, 

190—192 
intraorbital,  185 
on  distal  side,  177 
effects  of,  on  brain,  175 
external,  aneurism  of,  178,  179 
ligature  of,  178 


Arteries  or  Artery — eoiUimwd, 

carotid,  internal,  aneurism  of,  179,  180, 

184 
cerebral,  anterior,  aneurism  of,  180 
middle,  180,  182 
posterior,  181 
dorsal  of  foot,  253 

of  penis,  wound  of,  in  lithotomy, 
1065 
epigastric,  relation  to  femoral  hernia, 
878,  883 
to  inguinal  hernia,  864,  865 
femoral,  aneurism  of,  236.     See  Aneur- 
ism 
ligature  of,  common,  239 
superficial,  240 
for  elephantiasis,  42 
accidents  after,  244 
relation  to  femoral  hernia,  878 
forearm,  aneurism  of,  215 
gluteal,  aneurism  of,  235 
hfflmorrhoidal,    inferior,  wound  of,    iu 

lithotomy,  1065 
of  hand,  aneurism  of,  215 
iliac,  common,  ligature  of,  230 
external,  aneurism  of,  223 

ligature  of,  for  inguinal  aneur- 
ism, 225 
]K)pliteal  aneurism,  247 
results  of,  228 
internal,  aneurism  of,  234 
ligature  of,  235 
innominate,  aneurism  of,  161,  716.    See 
Aneurism 
ligature  of,  190—192 
intracranial,    aneurism    of,    180.      See 

Aneniism 
lingual,  ligature  of,  689 
obturator,  relation  to  femoral  hernia,  878 
ophthalmic,  aneurism  of,  185 
palmar,  aneurism  of,  215 
perinaeal,  wounds  of,  in  lithotomy,  1064, 

1073 
peroneal,  ligature  of,  254 
plantar.     Se^  Arteries  of  foot 
popliteal,     aneurism     of,     238.       See 

Aneurism 
pudic,  aneurism  of,  2x4. 

internal,  wound  of,  in  lithotomy, 
1065 
radial,  aneurism  of,  215 

ligature  of,  217—219 
sciatic,  aneurism  of,  234 

ligature  of,  235 
subclavian,    aneurism    of,     188.       See 
Aneurism 
oompression  of,  190 
ligature  of,  for  aneurism  of  akillary 
artery,  201,  209 
of  innominate  artery,  164 
sulx;Uvian  artery,  197,  201, 
203 
accidents  after,  205,  ao8 
distal,  197 
thyroi<l,  ligature  of,  616 
tibial,  aneurism  of,  250 

anterior,  li^turo  of,  253 
posterior,  ligature  o(,  251 


INI>EX.                                          ^^^ 

AliTEftUS  OR  ArTSEY— (Wrt^miWJrf. 

Aatragidua,  exciaiou  of,  464                       ^H 

ulEar,  aiwuriiim  of,  21$ 

Atheroma  {Mam,  or  mm  ymii^m  M^H 

ligalure  of,  216 

in  arteriea.  8S--93                    ^H 

vertftbml,  aneuriam  of,  180 

influence  on  ancurtam,  101        ^^M 

ligature  of,  199. 

tnflncnei^  of  nyphilia  in  caiifl4^^| 

Arterisj-RapiJkry  fibrn«iii,  91 

92                                       ^^M 

.\rt«rio- venous  aneurism,  152 

nature  and  e^tunm  of,  90              ^^H 

ABTKKiTie  {arterm,  an  artery  ;  Ut9,  detiotiug 

thrombo&i**  from,  93                      ^^M 

infl animation),  85 

Atht^romatou*  abociMS.  8S                              ^^^ 

acttte,  85 

artery,  microacopio  axUDinftlioii «!,  te     J 

defornsann,  SS,  92 

idcer,  88,  92                                         ^J 

rmboLicv  86 

Atiu^,  diiteaae  of,  498                                   ^^M 

ublitemns,  93 

Atony  of  KLidder     Sm  BMd«r                ^H 

tbromboais  from,  86 

of  rectum,  969                                      ^H 

trauinatic,  85 

Atresia  ant,  949                                         ^H 

Artlirectomy,  in  tubercnlous  joint  diNcaae, 

ani  et  recti.  949                                      ^^H 

353»  388.  43o»  447.  448,  457  ^ 

itfcti,  949                                              ^^M 

Arthkttis   {Ikpipov,  H  joint;  Uu^    denoting 

vagina-,  1277.  1278                              ^H 

inRanimation)*  331 

Atrophy  (i,  negative  ;  ^fi4^tt,  I   n^Hii)  !■■ 

ai-nte,  331—343.  649 

l»one,  301                                           ^H 

cauttea  and  varieties  of,  336 

of  the  nail«,  1                                       ^^M 

diagnosis  of,  333 

prostate*   1153                                  ^^M 

in  infanta,  339 

toatis.  1235                                          ^H 

treatment,  343 

Ati'ofibying  iM;irrhu.%  797                             ^H 
Attitude  in  hipjoint  diantat,  415 

infective,  336 

pathology  of,  333 

Aubrey,  intraorbital  auouriam,  1S6 

pyitmic,  336                                        1 

Auftcultalory  aigua  of  aoitifi  ati««ri)mi,  i  53 

treatmtMit,  343 

Automatic  retractor,  745 

repair  aft«r,  339 

Amort,  ligature  of  aubctaviaia  artery,  tq^ 

rhcymatif.,  337 

Axilla,  aneuriam  in,  199 

treatment,  34J 

tumours  in,  813                                            . 

senile,  339 

Axillary  arter}.     *SAf  Attory,  itiiU^uy        ^*J 

treatment,  341 

gtand.s  impti<«t^  Ln  mamiuar?  r^n^^H 

»yTii|itoma  of,  331 

795  *                                   ^^^ 

tTiiuniatic  sept  it',  336 

recurrence  of  catiMr  in^  StJ        1 

treatment  of,  140 
chronic  rheumatoid  of  hip,  357 

removal  of.  807                           ^J 

lympbadenoma  of,  Si  4                ^H 

diagnosia  of,  358 

t*u1>erculoua  diaeaiB  of,  813          ^H 

from  acitttico,  aa 

AxlUo*«iammary  rarciiioitia,  Sit                 ^^ 

pathological  changea  io,  357 

Axis,  dboajte  of,  498                                             I 

of  lower  jaw,  358 

Ayrea'a  ojK^ratioii  |c»r  e«tri>e«moii  id  bi^kk^m 

ahouldor,  359 

^H 

deforraaiis,  354,  535 

^^H 

dia^uoaia  from  true  digital  con  trac- 

^^M 

tion,  536 

^^H 

*^.  355 

B\BIKGT<tX  A  -!                           723                                       1 

lioly articular  rheumatoid,  354 

BacilluH  tubi>                      diMnip4    liMsik    J 

puerperal,  336 

StrTui                  ikia                     ,MM 

riic^umatoid,  354,  500,  535 

Bacterititn  coi                       in  i^fiUe  ptfi^^^| 

chronic,  354 

itia,8t;.  .,^                                  ^^H 

causes,  356 

Baker,  Itorrant,  eyat^  in  Detfjhteulioa^^H 

diagnoHia,  356 

diaeisodjoutt^,  367                        ^^M 

H                                             symptom^  355 

1  xiiiaion  of  tout                           .^-nr.  ifl^V 

^M                                               treatment,  J56 

iodia<MjbliMr  t«                            ^^                ■ 

^P                               atmmoiis,  543 

1            Hfor.'                                       ■■>n,  a^            1 

patholoj^ical  analomy,  344 

atati                                    lifp  lA  fSMfT   I 

ArthronjeningitiH,  acute  croupoua,  338 

of                                                               ^^M 

ArtliroiMithy  of  paralyned  linibj*,  359 

trtNtt                 Mtra^  17                     ^^1 

of  ataxic  patients,  359 

Artbrotomy  lu   tuberculoua  joint   dineaae, 

3S2.  446 

Art  1  fi rial  anna.     6'«f  A  n  us  a  rti  ficiaL 

1216 

AM^itic  Muid  in  hernial  sue,  S23 

Ft^dl,  J.  B. .  naaaa  of  intnbatj«ii  af  the  kmt. 

AAp«*rmia(A,  negative;  irWp^,  M'ed),  1270 
Aaptrntor,  nae  of  in  reUntiou  of  urine,  1203 

755 

Ball,  ouaa  at  •  (ilotomy  foi  iBipit^Mala  aMa, 

atraiigulatt^d  hernia,86t, 

^S«    , 

862 

tmuf  of  anus  967 

Uppuig  cbwt,  756 
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Bandages,  plaster  of    Paria,   in  diaeaae  of 

spine,  491—493 
Banks,  cure  of  artificial  anus,  860 

ligature  of  innominate  artery,  19a,  194, 

195 
subclavian  artery,  195 
external  iliac  artery,  228 
operation  for  hernia,  872,  875 
results    of    operations    for    caneer    of 
breast,  806 
operations  for  radieal  cure 
of  femoral  hamia,  882 
lUirbadot»<  leg,  41 
Bardenheuer,   operation   for  caneor  of  the 

rectum,  961 
Barker,  A.  £.,  acute  arthritis,  649 

antiseptic  osteotomy  of  metatarsal  bona 

for  mmion,  510 
eases  of  disease  of  sacro-ilisc  joint,  403 
diseases  of  tongue,  681,  682,  683,  699 
excision  of  the  hip-joint,  434 
exploration  of  kidney  by  aspirator,  978 
flushing  curette,  434*  435 
gastro-enterostoniy,  936,  937 
hypertrophy  of  tongue,  678 
malignant  tumours  of  tonsil,  707 
operation  for  cerebral  absoesa»  584 
for  inguinal  hernia,  873 
{losition  assumed  by  limb  in  disease  of 

hip-joint,  415,  416 
tuberculoiie  peritonitis^  928 
wound  of  obturator  in  hernia  operations, 

883 

Itorling,  Mtatistics  of  su)»rapubiu  lithotomy, 
1048 
of  lateral  lithotomy,  107 1 
of  median  lithotomy,  1075 
of  lithotrity,  1092 
IVarlow,  cases  of  rickets,  306 
Baron,  intraorbital  aneurism,  186 
Bfirtley,  ligature  of  abnormal  obtnnitor  in 

hemiH-operation,  883 
Barton,  operation   for  angnUr  ankylosis  of 

hip,  440 
anffular  ankyloaia  of 
knee,  549 
Bar^vell,  cases  of  ligature  of  femoral  artery, 

243,  244 
ligature  of  carotid  and  tubclarian,  165 
secondary  hemorrhage  after  ligature  of 

subclavian,  210 
treatment  of   aneurism   of   the  aortic 

arch,  158 
treatment  of  aneurism  by  compression, 
140,   142  ;   by  electrolysis  combined 
with  introduction  of  steel  wire,  151 
liasilar  artery.     See  Artery,  basilar 
Bassini,  operation  for  inguinal  hemia,874,875 
Battledon*  hands,  310 
Bftudeloc<iue,  secretion  of  milk  in  a  girl  eight 

years  old,  768 
Bauden,  statistics  of  excision  of  shoulder,  387 
Bayer,  ligature  of  subclavian  artery,  195 
Iteck,    Marcus,    removal    of    cartilaginous 
tumour,  513 
case  of  obturator  hernia,  890 
squamous  carcinoma  of  urethra,  1214 
Becker,  niicrocc»cci  in  acute  neorosia,  278 


Bell,  Sir  C,  ligature  of  femoral  artery  for 

popliteal  aneurism,  123 
Bell,  John,  median  operation  of  lithotomy, 

107 1 
Belladonna  in  treatment  of  incontinence  of 

urine  in  children,  11 26 
Bellingham,  regimen  in  aneurism,  118 

treatment  of  aneurism  by  compression^ 

142 
Bellocq's  sound,  593 
Benign  fungus  of  testicle,  1252 

polypus  594 
Bent,  J.,  excision  of  carious  head  of  humerua 

for  dise^,  371 
Bemays,  adenomata  of  tongue,  685 
Bibra,  Von,  eases  of  phosphorus  necrosis, 625 


Biceps  muscle,  contraction  of,  j^^l 
Bickersteth,  excision  of  head  of  humerus  for 
exostosis,  383 
ligature  of  innominate  artery,  191 

of  carotid  and  subclavian,  166 
Bidwcll,  polypus  of  the  trachea,  738 
Bifurcation  ot  the  hand,  538 
Bigelow's  catheters,  1080 
divulsor,  1192 
evacuator,  1080^  1061 
lithotrite,  1078 

operation  of  lithotrity,  1076,  1079 
Bilateral  lithotomv,  1042,  1075 
Bilharzia  hematobia,  hematuria  from,  113s 
Biliary  fistulfe,  947 
Billroth,  nature  of  atheroma,  90 
caries,  281 

endarteritis  proliferana,  95 
excision  of  pylorus,  935,  936 
extirfNition  of  larynx,  737 
ii^ection  of  iodine  in  cases  of  simplo 

hy^iertroph^,  616 
ligature  of  axillary  vein,  809 
osteoplastic  periostitis,  258 
removal  of  tumour  of  bladder,  1 132 
results  of  oiierations  for  cancer  of  breast^ 
806 
Birkett,  absence  of  breast,  76c 

excessive  secretion  of  milk,  769 
BLAonKK,  atony  of,  1121 

danger  of,  in  lithotrity,  109 !» 

1097 
incontinence  of  urine  from,  1 125 

treatment,  1126 
retention  of  urine  from,  1 122 
diagnosis  of,  1123,  1147 
results  of,  1123 
symptoms  of,  1122 
treatment  of,  1124 
liar  at  neck  of,  1 145 
calcuhu  of,  1025 

diagnosis  from  enlarged  prostate^ 
1146 
carcinoma  of,  1133 
catarrh  of,  1 1 14 

treatment  of,  11 15 
conditions  of,  unfavourable  to  lithotrity* 

1097 
congenital  malformation  o(^  1106 
cysts  of,  1 1 29 

difficulty  of  tfutering  bladder  in  lateral 
lithotomy,  1060 
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B  L  A  DDER — con  tin  U£(l. 

difficulty  of  entering  bladder  in  median 

lithotomy,  1073 
dilatation  ul',  991 

of  neck  of,  in  lithotomy,  1055 
diseases  of,  11 06 

induced  by  calculus,  1042 

by  enlarged  prostate,  1 143 
producing  irritation  of,  1 1 17 
distension  of,  with  overflow,  11 26 
extroversion  of,  1106 
false  membrane  in,  1062 
fasciculated,  992,  1061 

unfavourable  to  lithotrity,  1097 
fistulous  openings  into,  963 
foreign  bodies  in,  calculi  formed  on,  1 103 
haemorrhage  from,  1136 

into,  after  lithotomy,  1067 
hernia  of,  824 
hypertrophy  of,  991 

effect  in  kidney  disease,  992 
unfavourable  for  lithotrity,  1097 
inflammation  of,  acute,  mi 

pathological  changes,  1 1 12 
treatment,  11 13 
gonorrhoeal,  1166 
after  lithotomy,  1067 
chronic,  11 13,  11 79 

complicating  lithotrity,  1098 
diagnosis   from   enlarged   pro> 

state,  1 146,  1 147 
pathological  changes,  1 1 13 
symptoms,  11 14 
treatment,  11 15 
irritable,  11 17 

causes  of,  11 17 
in  boys,  1 1 19 

complicating  lithotrity,  1092,  1097 
diagnosis,  11 18 
in  gonorrhoea,  1 166 
gout,  1 1 18 
women,  1120 
treatment  of,  11 19 
irritation  of,  by  calculus,  1037 
lithotrity,  1087 
painful  conditions  of,  1127 
paralysis    of,    diagnosis  from   enlarged 

prostate,  1147 
sacculi  of,  992,  104 1,  1 1 14,  1 129 

complicating  lithotrity,  1089,  1097 
sarcoma  of,  1133 
secondary  morbid  conditions  of,   991, 

1042 
sounding  the,  1038 
errors  in,  104 1 
spasm  of,  complicating  lithotomy,  1061 
stone  in,  103 1.     See  Calculus 
in  adult  males,  1095 
l>ovs,  1094 
tapping  above  pubes,  1 1 52 
from  periuaeum,  1 1 52 
tuberculous  disease  of,  1 127 
symptoms,  11 27 
treatment,  1128 
tumours  of,  11 29,  1133 

diagnosis  from  cancer,  1 1 34 

from    enlarged    prostata, 
1 146 


Bladder — continued. 

tumours  of,    operation  for  remuril 

1132 
washing  the,  after  lithotrity,  1087 
wounds  of,  in  lithotomy,  1067 
Bland,  ligature  <»f  innominate  arter>-.  191 
Blepharoplasty  (/3A^^«^«r,an  eyelid  ;  *kir 

1  form),  655 
Blind  fistula  in  ano,  971 

pUes,  974 
Blood-cyst,  611 
Blood  in  hiematocele,  1247 
Blows,  aneurism  caused  by,  103 

cancer  of  breast  caused  by,  800 
Bock,  cases  of  knock-knee,  541 
Boils  in  the  external  meatus,  577 
Bokai,    inoculation    with    gonoro'n   fr 

gonorrhoeal  pus,  1 1 57 
BoNB,  abscess  of,  chronic,  266 
i  symptoms,  272 

treatment,  272 
aneurism  of,  323 
I  ligature  of  main  artery  is,  325 

atrophy  of,  301 
cannnoma  of,  322 
caries  of,  266,  267.     See  Oiries 
chondromata  of,  313 
cystic  tumours  o^  313 

treatment,  314 
dead,  seiwration  of,  290 
I  deformities  in  rickets,  303 

'  disease  in,  disease  of  cartila|pe  dfpcwk 

on,  334 
diseases  of,  255,  403 
effect  of  HUf'urism  on,  109 
erectile  growths  in,  323 
exfoliation  of,  290 
1'  exostosis  of,  312 

I  expansion  of,  261,  265,  269 

fibroma  of,  313 
j  crowth  of,  arrested,  301 

hydatids  in,  314 
hypertrophy  of,  269,  300 

inflammatory,  300 
inflammation  of,  255,  262,  264.  Jjb 
I  length  of,  increased,  300 

j  malignant  disease  o^  315 

'  central,  316 

!  diagnosis  of,  318 

peripheral,  317 
<  situations  of,  315 

i  treatment  of,  320 

n^eloid  tnmours  of,  315,  321 
I  necrosis  of,  262,  277,  286.     Sf€  N^t- 

syphilitic,  297 
I  tuberculous,  298 

primary  tubercle  of,  346 
pulsating  tumours  of,  322.    Ste  'Vt^ 

aneurism 
rejMtir  of,  after  excision,  374 
necrasia,  391 
sclerosis  or  hardening  oif,  300 
softening  of,  264 
spindle-celled  sarcoma  of,  315 
I  structural  changes  in,  jcx) 

suppuration  of,  256 

diffuse,  256 
transplantation  of,  374 
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Box  E — continued. 

trephining  of,  272 

tubercle  of,  346 

tuberculous  disease  of,  264,  265,  282 
treatment,  284 

tumours  of,  312 
malignant,  315 
treatment,  320 

ulceration  of,  260 
Bones,  nasal,  fistulous  openings  in,  661 
Hose,  performance  of  tracheotomy,  744 
Bottini,    operative    treatment    of  enlarged 

prostate,  11 50 
Bougies  for  stricture,  1182,  1 183 

bulbous,  1 182 

catgut,  1183 

liliform,  11 83 

iodoform  and  eucalyptus  for  gonorrhoea, 
1161 

Lister's  conical  steel,  1 183 
Bonrneville,  cases  of  craniectomy,  575 
Bow-knee,  545 
Bow-leg,  567 
Bowlby,  cases  of  duct  cancer  of  brMSt,  799 

disease  of  tlie  nipple,  801 
Bowman,  intraorbital  aneurism,  186 
Boys,  circumcision  in,  1220 

lateral  lithotomy  in,  1058,  1094 
difficulties  in,  1059 
mortality  of,  107 1 

lithotrity  in,  1093 
Brachial  artery.     See  Artery,  brachial 
Brachio-cophalic  artery.    Su  Artery,  innomi- 
nate 
Braik,  abscess  of,  583 

aneurisms  of  vessels  of,  180 

congenital  hernia  of  membranes  of,  570 

effect  of  ligature  of  carotid  on,  175 

operations  on  the,  572 

paralysis  from  compression  or  injury  of, 

34 
tapping  and  draining  ventricles  of,  571 
trephining  for  abscess  of,  573 
Brainard,  excision  of  head  of  hamema,  383 
Brasdor's  operati^gnor  aneurism,  123,  198 
Brbast,  at)scaM  of,  771 

acute  submammary,  773 
chronic  submammary,  777 
chronic  encysteii,  776 
absence  of,  765 
ailenoid  tumour  of,  785 
anomalies  of  develoiiment,  765 

of  K^-cnjtion,  708 
calcification  of,  776 
cancer  of,  793 

atrophying,  797  (•?<?  805) 
■xillary  glands  affected  in,  795 
causes 'of,  800 
ci<'atri(ial,  794 
oourw,  794 
colloid,  798 
development  of,  793 
diagnosis  of,  802 
duct-cancer,  799 

treatment,  800 
duration  of  life  in,  797,  806 
encephaloid,  798 
infiltrating  or  diffuse,  794,  796 


Breast — continued, 

cancer  of,  in  males,  800,  813 

nodular  or  circumscribe,  793 
operation  for,  804 
mortality,  811 
selection    of   cases    for,   804, 

805 
sUtisti<i8  of,  805,  806 
pain  in,  795 

pathological  structure,  797 
reti-action  of  nipple  in,  794 
return  of,  after  operation,  811,  812 
scirrhus,  793 

en  cuirasse,  796 
in  male,  813 
skin  implicated  in,  795 
symptoms,  794 
treatment  of,  803 
villous,  799 
viscera  afl'ected  in,  796 
cystic  sarcoma  of,  786 

diagnosis  from  cancer,  803 
tumours  of,  779 

treatment  of,  784 
diseases  of,  765 

in  male,  813 
excision  of,  807 

mortality  after,  811 
hydatid  cysts  of,  782 
hydrocele  of,  782 
hypertrophy  of,  767 
inflammation  oU  acute,  770 
chronic,  774 
.    pareuchyniatoits,  771 
treatment,  770 
lacteal  tumour  of,  769 
neuralgia  of,  766 
painful  tumour  of,  787 
recurrent  fibroid  tumour  of,  792 
sarcomata  of,  791 

diagnosis,  792 
aerous  cysts  of,  782 
supernumerary,  765 
syphilitic  disease  of,  778  (jm  770) 
tuberculosis  of,  777 
tamours  of,  779,  784 
malignant,  791 
non-malignant,  784 
Bridle  strictures,  1178 
Broca,  structare  of  aneurisms,  107 

ligature  of  subclavian  for  innominate 

aneurism,  164 
spontaneous  cm§  of  aneurism,  114 
Brodie,  Sir  I^,  causes  of  success  in  lithotomy, 
1070 
method  of  seiring  stone  in  lithotrity, 

1084 
treatment  of  enlarged  prostata,  1 148 
Bronchi,  pressure  of  aneurism  on,  1 5c 


Brokchocele    {fip6yxot,     the 
ir^Aiy,  a  tumour),  613 
acute,  619 
causes  of,  613 
compression  in,  616 
cystic,  615 

treatment,  619 
excision  in,  616 — 618 
fibrous,  615 


windpipe 
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BjtONciiooEi.B'-omft  n  u^. 

■ 

iodine  in,  6i6 

GACirKXtA,  rnuceran^,  796                       ^H 

iron  in,  616 

a tni  m  i  pri va,  6 1 7                                ^^M 
Cii;€al  hernia,  824                                      ^^B 

ligatuiie  of  thyroid  tirteriwi  iu,  6 id 

imlsatiug,  613,  615 

Ciecum,  inflammation  of  tU**  92$           ^^H 

Uiajjnosiii   fnua   ciirotiil  aneuriani, 

fJalcaueum.     St*  t>s  calria                        ^^| 

171                                          : 

CakiBcation  {caU,  Hnitt ;  /a<^«  1  maka)  of 

Hiujple  hypertrophy,  614 

thrombus,  55 

K)<iuf>totna  find  viirietiea,  614 

of  ai-tcrief.,  95 

trcntraeiit  ii\\  615 

Calculous  disttieiiia  and  de]K)ait«.  1025 

It  row  n,  ligature  of  ext<  rnftl  iliac  ftrtery^  228 
lirowue,  Buckston,  air-tanipon,  lo66 

OALCLLri^fZiii/.  a  small  *iun«  cmt  |i«liMi)  t^ 

bhidder,  1025 

Bruit  in  antmrisiii,  no,  126 

altvnmtnig,  1031 

Bryant,    cases    of    hard    *ibro-ad«iioma    of 

in  bovh,  lithotomy  for,  losS 

breast,  787 

lithotriiy  for,  J09i             ^ 
carbonate  of  lime,  1030             ^^| 

KtAtbticn  of  intestinal  obstruction,  906 

of  cAncer  of  the  brcftut,  800 

cAuaes  of,  1034                          .^^H 

tincheotoiiiy  in  laryngeal  diseMO,  731 

vhurHOteri»  of,  influan^iug  ckdat  «l 

trefttmeiit  of  aneariam   by  ui^obanicftl 

o)>omtiun,  1094 

nieans,  150 

tliemical,  1030 

fiivk,  cvsts  of  lower  jaw,  644 

physical,  1033 

llubonocele,  863,  865 

in  children »  1037 

Buccal  operation  for  excision  of  tongue,  696 

crushing  of,     ^^  Litholrity 

• 

Bnthanan,  operation  for  restoration  of  lip. 

cystine,  J 030 

670,  671 

diagnoaia  of,  103K 

rectangular  staff,  1072 

frtim  HuUftrinJ  (inxiUtai  it^ 

Hnlb  of  urcthrn.  arterieu  of,    wounded  in 

difliculty  II               '.  IOS9 

litholomy,  1064 

iti                       Kixactsfi^iofrt 

wound  of,  in  lateral  lithotomy,  1064 

tneldrrtv  ..,,...  ...-ij 

median  lithotoniy^  1073 

cncy-*tr*l.  103S 

BiiHen,   licature    of  subclavian   artery  for 
axillary  aneuriain,  209,  lio 

a    contni4ndioalion    to  ttig 

tiil^«  1097                      >■ 

Bunion,  509 

det4;ction  of,  1040             ^|H 

trcittment  of,  5  to 

difliculty  from,  in   Uth<)lM3 

Ibi row's  i>laiitic  operatiou,  654 

lo6t,  1062                               1 

BiRSA  Patkluk,  diacaftesof,  sc»4 

extractinr  ■'   '■-  Hthotomy.  tOsU 

enlarge  meuts  of,  506 

*V                         V                           1 

inflammatlou  of,  504 

bv  i>t             .  1(^76,    ^l^il 

hloiiRhing  of,  505 

trity                                ^H 

suppuration  of^  504 

Uci'U  on,  1032,  toil              ^^1 

dLfease  of  patella  froUi,  505 

fncturi'  of,  ap<>ntati««)tKi,   tO|^^H 

tumours  of,  506 

ditltcuUi(M»  in  lilhotomy^^H 

Biimft,  diseases  of,  502,  507 

1063                              ^^% 

eiiJargements  of,  503,  507  -  509 

Cidogi-aphical  distnVtitioti  €<  legs  1 
haniuitsa  of,  1034,  1041          ^^J 

situation*  of.  502 

ti^atment  of,  504 

itnjtaction  of  l^maifcia  Is  Qi^^l 

Buiitwl  cyata»  507,  6n 

tumours  in  ham,  diii^uo«iii  fitnu  anenr- 

10S9                                     ^H 

in  diabetic  (mtii^U^  logi       ^H 

ism*  239 

fcniali*^,  1102                          ^^M 

in  floor  of  mouth,  702 

tvmoxnl  oU  §103                ^^| 

Bnsch,  naMO-orbitfll  tumour,  600 

f.tiitifttic»  oU  1 102               ^^M 

Hush,  distal  ligature  of  carotid,  177 

aymptonis  of^  1 103            ^^M 

Butcher  8  «aw,  375,  376 

hifluciiet^  o(  ag«  anil  mt  om,  iOJSJ 

ButUn,  adeuoDiaia  of  tongue*  6Ji4 

'037                                               i 

caaM  of  aarcoma  of  bone,  315,  ji6,  317 

irritatiiHi  t»f  blaitdar  by,  I0J|6          1 

©xd«ion  of  wholf  scapula,  382 

largi'.  1033                                 J 

diaeaae  of  th«^  nipple,  Soi 

removal  of,  1033^  lo6|  ^^H 
by  Mipr*|iiibif!  «^^^H 

extirpation  of  hiryux.  735,  737 

malignant  tnmoui^  of  tonsil,  708 

i«43                     ^^ 

ofUrymt,  734 

micturition  aff^ctMl  |iy,  W>37         | 

opemtion  for  11^*0 pb»y<sil  divoiticuluin^ 

umlbrirs ,  JQ28                                   1 

713 

mu                     *UC4Ct«d,  IQ4I         1 

osteitis  deform  an  K,  309 

ty.  %wr                i 

Mwnhs  of  oiierHlions  for  oanci^r  of  brea^t^ 

uucliusuf,   IQJI                                ^H 

806 

uunibrr  of.  1032                        ^H 

tuberculous  ulcemtion  of  tougut,  683, 
684 

Op?r  '                      /wv  i^tuotoqfVI 

Of  IV.                                                               1 
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Calculus — ctmiinued, 

origin  of,  in  bladder,  103a 

kidneys,  103a  1 

oxalate  of  lime,  1028,  103 1 

favourable  for  lithotrity,  1096 
pain  produced  by,  1036 
pathological  changes  induced  by,    I 
1042  ! 

phosphatic,  1029 

favonrable  for  lithotrity,  1096 
position  of,  1034 

difficulties  from,  1061 
priapism  from,  1037 
prolapsus  of  rectum  from,  1037 
recurrence  of,  1098 

treatment,  1 100 
shape  and  size  of,  1033,  1034,  104 1 

difficnlties  from,  1063 
Hounding  for,  1038 
errors  in,  1041 
structure  of,  103 1 
symptoms  of,  1036 
tenesmus  from,  1037 
urate  of  ammonium,  1026 
uric  acid,  1027 

unfavourable  for  lithotrity,  1096 
varieties  of,  1031 
weight  of,  1033 
xanthine,  1030 
Iwtween  glans  and  prepuce,  1219 
in  kidneys,  1006 
in  nasal  fossae,  591 
pro8tatic,  1153 

treatment,  1 154 
salivary,  702 
in  urethra,  1 100 
Callisen's  oi>eration  for  artificial  anas,  920 
i'ancellous  exostosis,  312 
Cancer  of  bladder,  11 33 

breast,  793.     Sec  Breast 
treatment,  803 
of  cheek,  601 
chimney-Hweepers*,  1229 
of  intestiiic,  ol)stniction  from,  904 
jaw,  lower,  624 
upper,  631 
lips,  603 
inuscleH,  514 
in  neck,  612 
of  nose,  587,  598 
parotid  ^laiid,  607 
]Hfiiis,  1225 

treatment,  1226 
rectum,  956 
scrotutii,  1229 
tongue,  686 

treatment,  690 
tonsilH,  706 
uterus.  1284 
urethra,  1214 
rodent,  13 
thyroiJ,  620 
Cancerous  stricture  of  rrsophagus,  717,  719 

cachexia,.  796 
Capillary  nicvi,  69 
Caput  obstipum  {L:it.  hea<l  turned  to  one  , 

si«le),  529 
Carbolic  acid,  iujection  of,  in  hydrocele,  1243  I 


Carbonate  of  lime  calculns,  1030 
Carcinoma  of  antrum,  631 
of  anus,  961 
axillo-mammary,  812 
of  bladder,  1133 
bone,  322 
breast,  793 — 800 
diagnosis  of,  802 
operation  for,  804 — 8ia 
clitoris,  1276 
columnar.     6'ee  Columnar  carcinoma 
of  kidney,  1019 
nose,  598 
cftsophagus,  714 
penis,  1225 
prostate,  11 55 
rectum,  956 
scirrhous,  in  male  breast,  813 
squamous.     See  Squamous  carcinoma 
of  testicle,  1262 
tongue,  686 
Carganico,  secretion  of  milk  at  onuatural 

times,  768 
Caries  {Lai.  rottenness),  265,  280 
causes  and  varieties  of,  280 
dry,  257,  267,  347,  477,  478 
fungatiug,  267,  345,  347 
necrotic,  267,  297,  336,  478 
operations  for,  284 
relative  h^quency  of,  281 
simple,  281 
situation  of,  281 
spinal,  476 

structure  of  bone  in,  281 
syphilitic,  260,  282 
treatment  of,  284 
tuberculous,  282  {see  347) 
of  vertebrje,  478.     See  Spine 
Carnochau,  excision  of  superior  maxillary 
nerve,  29 
ligature  of  femoral  artery  in  elephan- 
tiasis, 42 
Carotid  artery.     See  Artery,  carotid 
Carpue,  Indian  rhiuoplastic  operation  intro- 
duced bv,  657 
Carpus.     Se«  Wrist 
Carte's  compressor  for  aneurism,  136 
Carter,    nature    of    calculi    in    India    and 

England,  1035,  1036 
Cartilaoks,     destruction     from    synovial 
disease,  334 
from  diaeaae  of  bona,  334 
reiiair  after,  339 
inflammation  or  ulceration  of,  338 
of  larynx,  necrosis  of,  731 
loose,  in  joints,  364 
diagnosis,  366 
syni(itoms,  365 
treatment,  366 
Cartilaginous  tumours,  513 
Caselli,  removal  of  spinal  tumour,  501 
Castration,  1264 

in  eniar^'ement  of  prostata,  1 1 50 
Catarrh,  chronic,  588 
of  ear,  578 

acute,  simple,  578 
purulent,  570 
chronic  uon-puruleut,  579 


ijio 


INDEX. 


I  II 


Catarrb — continued, 

of  ear,  chronic  purulent,  579 

treatment  of,  579 
hypertrophic,  589 
vesical,  symptoms  of,  11 14 
treatment  of,  1115 
Cathetkr  (itaT<£,  down  ;  Tijfu,  I  send),  effect 
of   retention  and  repeated    use    of, 
1 124,  1 125 
Bigelow's.  1080 
elbowed,  1147 
female,  1273 
Sinis's,  1 21 3 

syringe,  for  applying  caUKtie,  1269 
use  of,  in  retention  from  enlarged  pro- 
state, 1151 
from  gonorrhcea,  1 167 
from  stricture,  1 182 

accidents    attending, 
1 185 
Catheter-fever,  1003 
Catheter-life,  1124,  1125  {nee  1149) 
Catheter  k  coude,  1147 
Catheterism,  forcible,  1203 
Cauliflower  growth  of  rectum,  956 

of  uterus,  1285 
Caustics  (icofctf ;  fut. ,  Ko^tri*,  I  bum),  in  lQpus,8 

in  nsevus,  71 
Cautery,  actual,  in  scute  arthritis,  341,  351 
in  treatment  of  spinal  caries,  495 
hiemorrhHgu  from  aneurism,  132 
hemophilia,  83 
lupus,  8 
luevus,  72 
piles,  985 
Cavernous  nfpvi,  69 
Cellular  exostosis,  312 
Celsus,  resection  of  bone,  369 
Central  malignant  disease  of  bone,  316 

necrosis,  288,  291 
Cerebellar  abscess,  treatment  of,  585 
Cerebral  artery.     See  Artery,  cei-ebral 
Cervical  spine,  disease  of,  498 

treatment,  499,  5CX) 
Chancres  in  the  navel,  946 
C^hancrous  induration,    diagnosis  from  car- 
cinoma, 1226 
Charcot,    compression    of    cord    in    spinal 

disease,  485 
Charcot's  disease  of  joints,   327,   328,  329, 
330,  359 
treatment,  361 
Chassaignac's  drainage-tubes,  758 
^craseur,  691 

treatment  of  loose  cartilages,  367 
Chavasse,  malignant  tumour  of  tonsil,  707 
Cheadle,  causes  of  rickets,  302 
Cheek -compressor,  666 
Cheeks,  diseases  of,  601 
fissures  of,  669 
naivi  of,  77 

tumours  and  ulcers  of,  601 
Cheever,  malignant  tumour  of  tonsil,  707 
osteoplastic  section  of  upper  jaw,  641 
Cheilopldsty  (x<*^oy,  a  lip  ;  wKaaffw,  I  form 

or  shaixi),  669 
Chcselden,  statistics  of  lithotomy  in  children. 
1094 


Chest,  deformities  of,  in  rickety  sabjecta.  jp^ 
inflammation  of  contents  of,  ailer  ligs- 

tore  of  subclavian,  207 
topping  the,  755 
Chew,  liAture  of  internal  iliac  artenr,  236 
Cheyne,  Watson,  arthrectomy  of  ankle,  457 
on  the  production  of  >>tnimoiis  disratft 
of  bones  by  inoculation  of  pare  colli' 
rations  of  bacilli,  268 
treatment  of  gonorrhoea,  1 161,  1162 
tnberculous  disease  of  bone,  266,  267, 
414.  444,  40 
of    synorial  mem* 
birnne,  345,  348^ 

of  wrist,  396 
Chili>rsn,    congenital    malformatious   ia^ 
See  Congenital  Malformations 
colotomy  in,  950 
fetid  nasal  discharge  in,  589 
incontinence  of  urine  in,  1125,  1126 
irritoble  bladder  in,  1 1 19 
lithotomy  and  lithotrity  in.     See  Boys^ 

Lithotomy,  and  Lithotrity 
malformations  of  anus  in,  948 
nervous  affections  of  larynx  in,  731 
Pott's  disease  of  spine  in,  482 
stone  in,  1037 
tracheotomy  in,  750 
umbilical  hernia  in,  884 
vaginal  dischareea  in,  1 173,  1278 
outlet,  occlnsion  of,  1275 
-   Chimney-sweepers'  cancer,  1229 
I   Chipault,  cases  of  laminectomy  for  relief  0!" 

paraplegia  in  spinal  caries,  497 
:   Ghlorofonn  in  treatment  of  adenoid  Tc;geta^ 
I  tions  of  pharynx,  710 

in  empyema,  758 
trHclieotomy,  745 
,   Cholecystectomy,  942 
Cholecystenterostiimy,  943 
Cholecystotomy,  942 
Chonilromata  of  bone,  313 
of  breast,  785 
of  lower  jaw,  645 
Chopart's  amputation,  460,  461,  468 

operation  for  restoration  of  lip,  669 
Chordee  {x^p^,  a  strill^},  1 158 

treatment  of,  1 166 
Cicatrices,  faulty,  654 

warty,  16 
Cicatricial  scirrhus  of  l»rt»ast,  794 
Ciniselli,  electro-puncture  of  aneurism,  147^ 
148,  149 
digital  compression  in  axillary  anea^i^:n, 
201 
Circulation.  im|)eded,cauae  of  aneurism,  lo^ 
Circumcision,  1220,  122 1 
Circumscril)ed  scirrlius,  793 

scleroilerma,  16 
Cirsoid  {icifHrot,  a  swelltHl  \fin  ;  •Sos,  th*]** 

dilatation  of  ves-els,  67 
Civiale,  lithotrite,  1077 

lithotrity  iierfornietl  by,  1076 
medio-bilateral  lithotomy,  1075 
mode  of  seizing  siuue,  1085 
return  of  calculus  after  lithotomy  mlA 
lithotrity,  1099 
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Civiale,  urethrotome,  1 198 

Clark,  Sir  A.,  catheter  fever,  1003 

Clark,  Le  Groa,  operation  for  urethroplasty, 

1211 
Clavicle,  diseases  of,  378 

dysphagia  from  cfislocatioii  of,  716 

excision  of,  378 
Claw-foot,  563 

treatment,  565 
Cleft  palate,  67 1 

operations  for,  on  hard  palate,  675 
on  soft  palate,  673 
Clergyman's  throat,  728 
Climate,  influence  of,  on  aneurism,  102 

influence  on  calculus,  1035 
Clitoris,  hypertrophy  of,  1276 

removal  of,  1276 
Cloace  {cloaca,  n  dniin  or  sewer)  in  necrosed 

hone,  291 
C'loquet,  ivory  exostosis,  312 
Clot  in  aneurinm,  107,  120 
Clover's  apparatus  fur  washing  out  bladder 

in  lithotrity,  1079 
Club-foot,  551 

acquired,  559 

congeniral,  552 
riuli-hand,  J35 
Clutton,  arthrectoiiiy  of  ankle,  457 

median  hare-lip,  664 

treatment    of    tuberculous    dibea.se    of 
elbow  by  arthrectomy,  388 
CoaffuUtion  in  piles.  980 
Cockle,  treatment  of  aneurism  of  the  aortic 

arch,  158 
Cohen,  Solis,  polypus  of  the  tmchea,  738 
Cold,  application  of,  in  hfemophilia,  83 
Colectomy,  933 

CoUes,  ligature  of  subclavian  artei-v,  195 
Colloid  (iciiAAa,  glue  or  gelatine  ;  •fUt,  furm 
carciuoma  of  breast,  798 

cancer  of  rectum,  957 
Colon,  hernia  of,  822,  892,  893 

relations  of,  to  seat  of  obstruction.  892 
Colotomy  (icmKoi^,  the  colon ;  Wfu^  I  cut). 
Sm  Anus,  artificial 

in  cancer  of  rectum,  958 

in  malformations  of  anus  aud  irctum, 
950 
( 'olumna  na^i,  restoration  of,  656 

in  Indian  o()eration,  659 

CoLUMNAK  CAfirlNOMA  of  boue,  322 

of  breast,  799 
rectum,  956 
uterus.  1284 
Complete  ankylosis,  362 
fistula  in  ano,  971 
inguinal  hernia,  863 
CoMi'KRsMoN  in  aneurism,  133 
by  finger,  143 
instruments,  134 
applicability  of,  140 
circumstances    influcociug  success 

of,  136 
duration  of,  140 
effects  of,  139 
history  of,  134 
method  of,  136 
principle  of,  134 


CoMrRi»ai()N — amiintied. 
of  abdominal  aorta,  221 
in  chronic  arthritic,  351 
axillary  aneurism,  201 
of  brachial  artery,  215 
on  brain,  182 
in  bronchocele,  616 
cancer  of  breast,  803 
carotid  aneurism,  171 
femoral  aneurism,  239 
hfemophilia,  83 
iliac  aneurism,  232 
inguinal  aneurism,  138,  224 
intraorbital  aneurism,  188 
popliteal  aneurism,  143 
subclavian  aneurism,  190 
tuberculous  joint  disease,  351 
varix  of  the  lymphatic  vessels,  43 
Compressor  for  aneurism,  application  of,  13d 
Concretions,  gouty,  in  external  ear,  $77 

in  meatus  auditorius,  577 
Condylomata  (ictii'SvAof,  a  swelling),  diagn»> 
sis  from  piles,  981 
in  labia,  1274 
Congenital  absence  of  vaginal  canal,  1277 
amputation  of  fingei-s,  partial,  539 
club-foot,  $52 
defect  of  diaphragm,  891 
fissures  of  cheeks,  669 
fihtube  in  neck,  609 
hernia  of  cerebral  membranes,  570 
diaphragmatic,  891 
inguinal,  863,  868,  876 
ovarian,  1296 
hydrocele,  1239 

diagnosis,  1266 
liyiHjrtrophy  of  toes  and  foot,  566,  567 

of  fingers,  538 
malformations  of  anus  and  rectum,  94^ 
of  bladder,  1 106 

fingers  and  hand,  538 
lips,  602 
u'sophagus,  712 
^nis,  1216 
phimosis,  1218 
Congested  intestine  in  hernia,  832 
Congestive  stricture  of  urethra,  1175 
Coi^junctivitis,  gonorrhrcal,  1169 
Conservative  surgery.     Sec  fixclsioa 
('onstiiiation,  duration  of,  in  intestinal  obt 
stniction,  910 
a  prediN]>osing  cause  of  hernia,  826 
CoxTUACTioN  of  arm,  533 

of  arteries  from  disease,  98 
of  fingoi-8,  535 
fore  arm,  534 
knee-joint,  545 
lips,  congenital,  602 
muscles,  526 
s}>asmodic,  of  sphincter  ani,  969 
of  stemo-mastoid  muscle,  531 
toes,  565 
i  'ooiKT,  Sir  A. ,  li<rature  of  aorta,  233 

duration  of  life  in  scirrhusof  the  breaat^ 

797 
dysphagia  from  dislocated  clavicle,  716 
Hgatun*  of  ext«*rnal  iliac  artery,  226 
Kubclavian  artery,  204 
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Cooper,  Sir  A. — cMitinued. 
sciatic  hernia,  891 
treatment  of  spina  bifida,  474 
Cooper,  Bransby,  lithotomy,  1070 
obturator  hernia,  890 
treatment  of  irreducible  heniia,  830 
(?ooper  (of  San  Francisco),  ligature  of  in- 
nominate artery,  191,  193 
Copaiba  in  gonorrhoea,  1162 
Coppinger,   ligature  of  innominate  artery, 

•      192.  194 
Cord,  spermatic.     Sec  Spermatic  cord 
Corley,  wound  of  obturator  in  heniia  opera- 
tion, 883 
Comil  and  Kanvier  on  acute  endarteritis,  87 
on  duct-cancer,  799 
renous  thrombosis,  54 
Corns,  18 
black,  19 
suppurating,  19 
treatment,  18 
Cotes,  ti'eatment  of  gonorrhoea,  11 62 
Coulson,  dilated  artery  doubled  upon  itself 
simulating  aneurism,  170 
lithotomy  at  various  ages,  1035,  107 1 
mortality  from  lithotopny,  1070 
Coupland,  cases  of  chronic  intestinal  ob- 
struction, 904 
Coutts  and  Garrod,  rheumatic  periostitis,  268 
Coxalgia  {coxa,  the  hip  ;  AA^or,  pain),  409, 

412.     <S^  Hip  (lisease 
Cracked  nipple,  770 
Cracks  in  tongue,  684 
Cranial  boues,  syphilitic  necrosis  of,  297 

treatment,  297 
Craniectomy,  cases  of,  574,  575 
Crateriform  ulcer,  10 

Cripps,  rases   ot   recto- vesical   and   entero- 
vesical  fistulae,  965 
excision  ot*  portion  of  the  rectum,  959, 

960 
statistics  of  secondary  haemorrhage  after 

ligature,  245 
lupoid  ulceration  of  rectum,  952 
Crisp,  aneurism  with  regard  to  sex,  102,  169 
femoral  and  popliteal  aneurisms,  237, 

238 

mortality  in  ligature  of  larger  arteries 

for  aneurism,  125 
results  of  ligatui*e  (»f  femoral,  243 
Croft,  results  of  excision  of  hip-joint,  438 
Crosse,  influence  of  size  of  calculus  on  results 

of  lithotomy,  1069 
Croup-kettle,  R.  W.  I'arker's,  751,  752 
Cubebs  in  gonorrho'a,  1162 
Cuboid  bone,  excision  of,  467 
Cuneiform  bones,  excision  ot,  468 
Curlin*/,  hydrocele  of  hernial  sac,  823 

spermatozoa  in  encysted  hydrocele,  1245 
Curtis,    Farquhar,   cases  of  laparotomy  for 

acute  intestinal  obstruction,  918 
<  'urvature  of  spine,  angular,  476 

lateral,  519.     St€  Spine 
■Cusack,   puncture  of  subclavian   aneurism, 

205 
Cutaneous  eruptions  in  gonorrhcea,  1173 

nwvus,  71 
Cuticle  of  ear,  thickening  of,  577 


Cnvillier,  lignture  of  carotid  and  sabckYiin 

artery,  195 
Cystic  («i^cf,  a  cyst  or  bladder)  btoncho- 
cele,  615 
carcinoma  of  breast,  803 
h^ffromata,  610 
kidney,  1018 
sarcoma,  786,  803 
of  tebtis,  1259 
Ctstic  tumours  of  antrum,  629 
of  bone,  313 

breast,  779.     See  Breast 
cheeks,  601 
groin,  removal  of,  947 
kidney,  1018 
labia,  1274 
lips,  602,  603 
lower  jaw,  643 
mouth,  700 
muscles,  514 
neck,  610 
ovary,  1287 
parotid  gland,  607 
]>eni8,  1225 
testis,  1259 
tongue,  684,  685,  701 
Cystine,  calculi  of,  1030 
Cystitis  (ct^Tif,  the  bladder ;  iiU^  denotinj; 
inflammation),    iiii.      See   Bladder, 
inflammation  of 
Cysto-adenoma  of  breast,  786,  788 

of  thyroid  gUnd,  619 
Cystocele  (icwrnt,  the  bladder ;  «iftx%  a  tu- 
mour), 824 
in  females,  1276 
Cystotomy   (cv^rcf,  the  bladder  ;   rifum^  1 
cut),   suprapubic,    11 28,   1 1 32,   II4Q. 

^  "53 

Cystoscope,  use  of,  1 1 10,  1 1 28,  11 35 

Cysts  in  bladder,  11 29.     Sec  HUddtr 

dentigcrous,  643 

in  connexion  with  joints,  367 

of  larynx,  733 

of  lip,  603 

in  nt'ck,  610,  611 

in  oni<*ntum,  856 

in  |»ancreas,  945 

in  thyroid  body,  diagnosis  from  au-^Lr- 
isni,  171 

in  tongue.  685 
Czermak,  the  l«ryngoscoi>e  applieii  by,  724 
Czemy,  ligature  of  the  aorta,  234 

malignant  tumour  of  tonsil,  70S 

(esophagectomy,  723 

Dactylitis,  tuberculous,  402 

Dactylolysi.s,  539 

Davie,   excision  of  i»tenial  end  of  rUvi^k. 

379,  716 
Davies-Colley,  excision  of  naevi,  72 
hallux  flexuM,  566 

oi)eration  tor  eleft  of  hani  {«Iate,  070 
removal  of  spinal  tuiiionr,  500 
treatment  ot  congenital  talipes  ^^lua^ 
varus,  558,  559 
Davy,    K,,  treatment  of  congenital  talip«* 
e<|uino- varus,  558,  559 
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Deafness,  577 

from  liitra-cranial  aneurism,  183 

nervous,  586 
Dean,  treatment  of  cerebellar  abscess,  585 
Drformities,  518 

of  arm  and  hand,  533 

of  face  and  neck,  529 

of  leg  and  foot,  541 

of  neck  and  limbs,  524 

of  spine.     See  Spine. 
Degeneration  of  arterial  tissue,  95 

a  cause  of  aneurism,  loi 
Delahaye,  m^ial  fissure  of  upper  lip,  664 
Delens,  intraorbital  aneurism,  185 
Delore,  treatment  of  genu  valgum,  543 
Demme,  distal  ligature  of  carotid,  177 
De  Morgan,  drainage  in  empyema,  758 
Dennis,  ligature  of  internal  iliac  artery,  236 

statistics  of  suprapubic  lithotomy,  1047 
Dental  and  dentigerous  cysts,  643 
Dentinal  tumours,  643 
Dentition  in  rickets,  303 
Depressed  nose,  operation  for,  661 
Derbyshire  neck,  614 
Dermoid  cysts  in  neck,  611 

in  floor  of  mouth,  700 
rectum,  951 
soft  palate,  703 
testicle,  1261 
Deschamps,  distal  ligature  in  femoral  aneur- 
ism, 123 
Deaorroeaux,  granular  urethritis,  11 60 
Detached  portions  of  body,  restoration  of, 

652 
Diabetes  rarely  associated    with    calculus, 

1098 
Diaphragmatic  hernia,  891 
DiATUEMiK  (5ii0ff0-if,  arrangement  or  disposi- 
tion), aneurismal,  109 

hemorrhagic,  81 
Didot,  treatment  of  webbed  Angers,  540 
Dieulafoy,  tapping  the  pericardium,  763 
Diffused  aneunsm,  106,  iii,  247 

hydrocele  of  spermatic  cord,  1245 
diagnosis  from  hernia,  866 

interstitial  nephritis,  994 

pelvic  cellulitis,  1068,  1069 

phlebitis,  58 
Digital  compression  in  aneurism,  143 

in  axillary  aneurism,  200,  201 

in  carotid  aneurism,  171 

in  intraorbital  aneurism,  188 

in  su))clavian  aneurism,  190 
Dilatation  of  prostate  in  lithotomy,  1055 

of  urethra  for  calculus  in  female,  1103 
in  stricture,  1182,  1 188 
Diphtheria,  739 

diagnosis  from  tonsillitis,  704 
Direct  inguinal  hernia,  863,  864 
Disarticulation  at  shoulder- joint  for  inflamed 
axillary  aneuri-Hin,  212 

for  subclavian  aneuriiim,  198 
Discharge,  fetid,  from  nose,  588 
Discharges,  utero- vaginal,  1278 
Dislocation  of  clavicle,  dysphagia  from,  716 
Dissecting  aneurism,  95,  106,  107 
Distal  ligature  for  aneurism,  123 

for  carotid  aneurism,  177 

TOL.   II. 


Distal  Mf^iVLTe— continued, 

for  innominate  aneurism,  164 
subclavian  aneurism,  197 
Dolbean,  pericfeal  lithotrity,  1094 
Double  hare-lip,  663 

operation  for,  667 
hernia,  821 

inguinal,  865 
Drainage-tubes  in  empyema,  758 
DropH^  of  antrum,  629 

diagnosis  from  tumours  of  jaw,  632 
ovarian,  treatment  of,  1287 
Dublin  surgeons,  compression  of  aneurism 

introduced  by,  134 
Duchenne,  hollow  claw-foot,  564 

rheumatic  paralysis,  35 
Duct-cancer  of  oreast,  799 

treatment,  800 
Duct-cysts  of  breast,  780 
Dufour,  compression  of  artery  in  elephan- 
tiasis, 42 
Dulles,  statistics  of  suprapubic  lithotomy, 

1047 
Duncan,  electro-puncture  of  aneurism,  148, 

160 
Dnpuytren,    accident    in    ligature  of  sub- 
clavian, 205 
bilateral  lithotomy,  1075 
contraction  of  fingers,  535—537 
enterotomc,  860 
ligature  of  axillary  artery,  198 

of  subclavian    for  innominate 
aneurism,  164 
Dura  mater,  fungus  of,  56S 
Durante,  ligature  of  innominate  artery,  192 
Dutoit,  digital  pressure  in  aneurism,  201 
Dysphagia  (8vf ,  badly  ;  ^cr/ciV,  to  eat)  from 
aortic  aneurism,  157 
from  carotid  aneurism,  716 
dislocated  clavicle,  716 
foreign  bodies  in  gullet,  716 
innominate  aneurism,  162,  716 
intrathoracic  aneurism,  157 
oedema  of  the  larynx,  726 
causes  of,  715 
Dyspnoea  (5ui,  badly  :  »i'/«,  I  breathe)  from 
aortic  aneurism,  155 
from  innominate  aneurism,  162 
intrathoracic  aneurism,  155 


Ear,  bloody  tumours  of,  577 
boils,  577 
concretions  in,  577 
diseases  of,  external,  577 
middle,  578 

catarrh,  578—580 
eczema,  577 
exostoses,  578 
fibrous  tumours  of,  577 
gouty  concretions  in,  577 
hypertrophy  of,  577 
inflammation  of,  577 
malformations,  577 
method  of  examining,  575 
polypi  in,  585 
thickening  of  cuticle  oi^  577 

4  P 
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Ear-ache,  578 

Ecnufcur    (French    icraser^   to    crash),    re- 
moval of  tongue  by,  691,  692 

galvanic,  removal  of  tongue  by,  694, 
695 
Eczema  of  external  ear,  577 

of  nipple,  771,  801 
Elbow,  ankylosis  of,  389 

diseases  of,  387 

excision  of,  388 

tuberculous  disease  of,  387 
Electricity  in  treatment  of  aneurism,  147 

in  treatment  of  intestinal  obstruction, 

913 
deformities,  526 
Electrolysis  in  stricture  of  urethra,  11 89 

in  treatment  of  nsevus,  72 
Elephantiasis  Arabum,'40 

ligature  of  arteries  for,  42 
Elephantiasis  of  scrotum,  42 
Elongation  of  uvula,  703 
Embolic  arteritis,  86 
Embolism,  56 

of  arteries,  99,  116 
Empyema  (^v,  in ;  iriJoj',  pus),  drainage  in, 

Estlander's  operation,  761 
treatment  of,  757 
tuberculous,  346,  761 
Encephalocele  (^74cc^aAoj',  the  brain  ;   KiiK% 

a  tumour),  570 
Encephaloid  (^>4c(^«iAov,   the    brain ;    cTSor, 
shape),  diagnosis  of,  from  aneurism, 
112 
of  breast,  798 
parotid  gland,  607 
rectum,  957 
Encuondroma  of  antrum,  630 

of  testicle,  1261 
Encysted  (^v,  in  ;  kwo-tu,  a  bladder  or  sac) 
abscess  of  breast,  776 
calculus,  1038,  1040,  1061,  1062,  1097 
hernia  of  tunica  vaginalis,  863,  870 
hydrocele,  1244,  1245 

diagnosis  from  hernia,  866 
tumours.     See  Cystic  tumours 
Endarteritis,  85 
acute,  87 
chronic,  88 — 93 
effects  of,  92 
.    proliferans,  93 
Endolaryugeal  forceps,  732,  733 
Endoscope,  use  of,  11 60,  1162,  12 13 
Enema ta  in  hernia,  841 

in  intestinal  obstruction,  913 
Enterectomy,  933 
Enteritis,  acute,  after  reduction  of  heruia, 

851 
Enterocelo     {fyrtpoy^    intestine  ;     K^Krit     a 
tumour),  822 
partial,  836 
Entero-epiplocelo  {tm^pov,    intestine  ;    Arf- 
»Aoor,   the   caul ;   ic^Aij,   a  tumour), 
822,  824 
Enteroliths,  898,  906 
Enterotome   (Irrtpov,    intestine  ;     W/uw,   I 

cut),  Dupuytren's,  860 
Enterotomy,  916 


Entero-vaginal  fistula,  964 
Entero-vesical  fistula,  965 
Epididymis,  encysted  hydrocele  of,  1244 
diagnosis  from  ordinary  hydrocele   of 
the  tunica  vaginalis,  1245 
Epididymitis  (^W,  on ;   Zi^vpuot,  a  testicle : 
Uia^   denoting   inflammatioD),    1 169, 

1234 
Epigastric  pulsation,  diagnosis  from  abdomi- 
nal aneurism,  221 
Epilepsy,  ligature  of  the  vertebral  aa  a  means 

of  caring,  199 
Epileptiform  neuralgia,  27 
Epiphysitis,  acute,  338 
Epiplocele    (^v^vAovr,    the    canl ;    r^Af ,    a 

tumour),  822 
Epiploitia  {iwiwXoov,  the  caul ;  Uis^  denoting 

inflammation),  856 
Epispadias  {hri^  over  ;  <nrcC8«y,  an  eanach.i, 

1 106,  1218 
Epistaxis  (^«-f,  on  ;  ar^dat^  I  drop),  591 

treatment  of,  592 
Epithelioma  of  floor  of  mouth,  700 
of  gum,  624,  625 
hard  |ialate,  703 
larynx,  735 
lips,  603 
pharyux,  712 
skin,  9 
diagnosis  fixxu  piles,  981 

from  rodent  ulcer,  12 
Epulis  (M,  on  ;  oSao^,  the  gum),  623,  624 
myeloid.  624 
fibrous,  623 

treatment,  624 
Erectile  tumours,  69 
of  bone,  323 

diagnosis  from  malignant  disease  of 
bone,  318 
of  lip,  602,  603 
Ergotin,  subcutaneous  injection  of,  iu  au^ui> 

ism,  149 
Eruptions,  gonorrhoeal,  11 72 
Erysipelas,  diagnosis  of,  from  inflauiuiAti«>u 

of  lymphatics,  39 
Erysipelatous  arteritis,  85 

pnaryiigitis,  710 
Esmarch's  bloodless  method,  popliteal  aotMii- 
ism  treated  by,  143,  248 
excision  of  the  ankle,  457 
operation  for  closure  of  the  j«w&,  651 
results  of  removal  of  upiier  jaw.  040 
in  treatment  of   circums<.*rib«d  aliM.f:« 
in  bone,  273 
Estlander^s  operation  for  empyema,  764 
Evans,   ligature   of  carotid  for   innomiastr 

aneurism,  164,  167 
Eve,  F.  S.,  origin  of  cysts  of  lower  jaw,  644 
Excision  {ejcido,  I  cut  out)  of  ankle,  457 
of  astragalus,  464 
result,  466 
breast,  807 

mortality  after,  811 
in  bronchocele,  616—618 
for  caries,  286 
of  clavicle,  378 
clitoris,  1276 
cuboid  bone,  467 
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Excision— c(w/»»M«rf. 

of  cuneiform  bones,  468 
elbow,  388 
history,  388 
indications  for,  388 
operation,  390 
results,  394 
femur,  434 
fibula,  455 
fingers,  401 
foot,  bones  of,  466 
gall-bladder,  942 
(tasserian  gauglion,  32,  33 
hand,  bones  of,  400 
hip-joint,  434 

methods  of,  434—438 
results,  424  ct  aeq,,  438 
intestine,  portions  ol,  933 
joints,  369 

conditions  of  success,  372 
history  of,  369 
indications  for,  371 
instruments  for,  37$ 
operation  of,  376 
repair  after,  374 
secondary,  377 
kidney,  loii,  1020 
knee,  449 

oiNMntion,  449 
results  of,  453 
selection  of  cases,  453 
larynx,  736 

partial,  737 
liver,  941 

lower  jaw,  646—649 
for  necrosis,  626 
in  lupus,  8 

for  malignant  disease  of  bone,  322 
of  metucaq>al  bone,  402 
metatarsal  bones,  468 
nKvus,  71 
for  necrosis,  296 
of  olecranon,  396 

omentum  in  hernia,  856 
OS  calcis,  462 

operation,  462 
results,  463 

sub[)erioHteal  o[>eratioD,  462 
for  osteo-aneurism,  325 
of  [)arotid  gland,  609 
piles,  98J,  985 
pylorus,  935,  936 
radius,  395 
rectum,  i»artial,  959 
sarcomata  of  breast,  793 
scaphoid  bone,  467 
scapula,  380 
entire,  380 
operation,  381 
]>artial,  380 
result.  382 
shoulder-ioint,  383 
for  disease,  383 
injury,  387 
operation,  383 
resulU,  38i3,  387 
spleen,  943 
ttricture  of  urethra,  1196 


Exc  1 810V— continued. 
of  tarsal  bones,  468 
history,  460 
indications,  461 
thyroid  body,  616 
tibia,  455 
toe,  great,  469 
tongue,  691 

accidents  after  operation,  698 
after-treatment,  697 
by  buccal  operation,  696 
comparison  of  methods  of  operat- 
ing, 698 
by  division  of  lower  jaw,  696 
entire,  691 

haemorrhage  during,  697 
by  galvanic  ecraseur,  692,  693 
results,  699 
speech  alter,  700 
by  submental  oiierations,  694 
tonsib,  705,  706 
ulna,  395 

upper  jaw,  complete,  636 — 640 
partial,  635 
results,  640 
uterus,  1285 
wrist,  396 

Lister's  operation,  397 
results,  400 
Exfoliation  {e^,  out ;  /olinm,  a  leaO  of  bone, 

290 
Exomphalos(/|,  out  of;  6fi^ak6s,  the  navel), 

884 
Exophthalmic  goitre,  620 
Exostosis  m,  from  ;  dartoy,  a  bone),  312 
ivory,  312 
spongy,  312 
symptoms,  313 
treatment,  313 
Extension,  application  of,  in  treatment  of 

spinal  caries,  491,  497 
External  inguinal  hernia,  863 
piles,  974,  977 
urethrotomy,  1195 
Extirpation  of  kidney,  1020 
of  larynx,  736 
spleen,  941 
uterus,  1285 
Extracranial  aneurism,  179 
Extradural  abscess,  581 
Extrapelvic  sacro-iliac  abscess,  406 
Extra- vaginal  Inematocelo,  1238 
Extravasation  of  urine,  1204 
Extroversion  (extrartum,  outwards ;  tferto,  I 

tuni)  of  bladder,  1 106 
Eye,  effect  of  intraorbital  aneurism  on,  187 

gonorrhflcal  inflammation  of,  1 169 
Eyelids,  nrevi  of,  76 

plastic  surgery  of,  655,  656 


Face,  deformities  of,  529 

n«vi  of,  76 

paralysis  of,  from  intracranial  aneurism, 
i8j 

plastic  snrgery  of,  653 
Faceu  of  calcun,  1032,  1033 
Facial  neuralgia,  37 

4  p2 
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Fffical  fistnlse,  858,  859,  946 
accumulation,  905,  918 
diagnosis,  909 
Faeces  in  transverse  oolon,  diagnosis  from 

aneurism,  221 
Faget,  excision  of  portion  of  the  rectum, 

959 
Fagge,  cases  of  intestinal  obstruction,  904 
Fal^  sacculated  aneurism,  105,  106 
membranes  coTering  calculi,  1062 
passages  in  urethra,  1187 
Fascia,  plantar,  contraction  of,  565 
propria  of  femoral  hernia,  878 

of  inguinal  hernia,  863,  875 
recto-vesical,   importance  of  in  litho- 
tomy, 1054 
Fasciculation  of  bladder,  992,  106 1 
Fatty  degeneration  of  arteries,  95 

of  muscles,  513 
Fattt  tumours,  in  crural  canal,  diagnosis 
from  femoral  hernia,  880 
in  groin,  diagnosis  from  abscess,  490 
mouth,  701 
neck,  611,  61 2 
of  spermatic  cord,  diagnosis  from  her- 
nia, 867 
tongue,  685 
Fayrer,    pathology  of   osteomyelitis,    274, 

275,  276 
Feam,  ligature  of  carotid  and  subclavian, 

166 
Female  catheter,  1273 
Females,  calculus  in,  1 102 

diseases  of  generative  organs  of,  1272 

fonorrhoea  in,  11 72 
emia  in,  825 
femoral,  880 
inguinal,  871 
irritability  of  bladder  in,  1 1 20 
lithotomy  in,  1 104 
lithotrity  in,  1 1 03 
stricture  of  urethra  in,  121 1 
Femoral  artery.     See  Artery,  femoral 

hernia,  877.     See  Hernia 
Femur,  division  of  neck  of,  for  ankylosis, 
440 
excision  of  head  of,  434 
method  of,  434 
results,  438 
tuberculous  disease  of  neck  of,  443 
Fenwick,  Hurry,  villous  tumour  of  bladder, 
1 130,  1 131 
results  of   operations    for    removal  of 
tumours  of  bladder,  1135 
Fergusson,  Sir  W.,  amputation  at  shoulder- 
joint  for  subclavian  aneurism,  198 
excision  of  head  of  femur,  371 

of  scapula,  379 
^g  for  operations  on  tongue,  690 
ligature  of  carotid  for  innominate  aneur- 
ism, 164 
manipulation  in  aneurism,  146 

iu  subclavian  aneurism,  190 
manner  of  holding  knife  in  lithotomy, 

1053 
operation  for  double  hare-lip,  668 
partial  excision  of  upper  jaw,  635 
staphylortUaphy,  674 


Fergusson — continued, 

treatment  of  projecting  intermaiilL 

bone,  668 
uranoplasty,  676 
Fever,  urethral  or  nnemic,  1003 
Fibrine,  deposit  of,  in  aneurism,  107 

in  arteries,  86 
Fibro-ancdoma,  596 
Fibro-cellular  tumoors  of  labia,  1274 
Fibro-cystic  tumour  of  mn^le,  514 
Fibroid  tumours  in  prostate  impedioj;  lit^ 
tomy,  1062 
in  uterus,  1278,  1284 
Fibro-adenomata  of  breast,  785,  787 
diagnosis  from  scirrhofi,  790 
treatment,  791 
Fibroma  of  antrunn,  630 
axiilfl,  814 
bladder,  11 30 
bone,  313 
breast,  784 
larynx,  732 
lower  jaw,  645 
mamma,  784 
parotid  giand,  607 
rectum,  963 
skin,  16 
testicle,  1261 
upper  jaw,  630 
moliuscum,  568 
Fibro-myomata  of  uterus,  1278,  1279.12* 
Fibrous  ankylosis,  340,  362 
of  hip-joint,  439 
bronchocele,  615 
stricture  of  ossophagus,  717 
treatment  7(0 
of  rectum,  953 
Fibrous  tumour  of  axilla,  814 
«r,  577 
lower  jaw,  642 
penb,  1225 
tongue,  685 
Fibula,  excision  of,  455 
Filiform  bou^e,  1 183 
Filkin,  excision  of  knee-joint,  371 
Fingers,  congenital  deformities  of.  yy^. 
contractions  of,  535 
treatment,  536 
excision  of,  401 
supernumerary,  538 
webbed,  539 
Fischer,   statistics  of  flexion  in  as««n 
146 
cases  of  gluteal  and  sciatic  ao^nn 

235 
Fissure  of  anus,  966 
cheeks,  669 

lip,  603,  662.     See  Hare-lip 
nose,  587 
palate,  672,  675 
tongue,  684 
Fistula  (LoL  a  pipe),  in  ano,  970 
complete,  971 
incomplete  or  blind,  971 
operation  for,  972 
treatment  of,  972 
biliary,  947 
entero-vaginal,  964 
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F18TULA — continued. 

entero-vesical,  965 

fiecal,  858,  859,  946 

penile,  1209 

perinatal,  1209 

rectal,  963 

recto- vaginal,  964 

complicated  with  a  lacerated  peri- 
nseum,  965 

reeto-vesical,  963 

salivar}',  601 

scrotal,  1209 

umbilical,  946 

urethro-vaginal,  1181,  I3I2 

iirinar}',  947,  1208,  12 1 2 

vesico- vagina],  12 12 
Fistulas  of  nasal  bones,  661 

of  neck,  609 
Flat-foot,  561 
Fleshy  piles,  978 

polypus,  594 
Fleury,  treatment  ofaneuriam  by  flexion,  145 
Flexion  in  aneurism,  145 

in  popliteal  aneurism,  239 
Fluhrer,  ligature  of  common  iliac,  231 
Fluid  accumulation  in  antrum,  diagnoeis  of, 

632 
Follicular  hypertrophy,  709 

pharyngitis,  708 
Fontanelic,  nujvus  of,  76 
Foot,  congenital  hypertrophy  of,  566,  567 
conservative  surgery  of,  460 
deformities  of,  541 
exciitiion  of  bones  of,  460 
ganglionic  tumours  of,  512 
osteoplastic  resection  of,  466 
perforating  ulcer  of,  19  {su  472) 
synovial  membranes  of,  459 
FoRCKrs.  cutting,  295 

endolaryngeal,  732,  733 
gougo,  295 
lithotomy,  1048,  1049 

manipulation  of,  1055 
sequestrum,  295 
urethral,  1292 
ForcibU-  catheterism,  1203 

expansion  or  ruptare  of  stricture 
by,  1 191 
FoREAKM,  aneurism  in,  215 

contraction  of  muscles  of,  534 
deformities  of,  533 
excision  of  lioneu  of,  395 
ligature  of  arteries  of,  215 
jmralysis  of  muscles  of,  535 
FoKEKiN  RoDiKs  in  bladder,  calculi  formed 
on,  1103 
in  gullet,  dys])luigia  from,  716 
hernial  sac,  824 
small  intestine,  898,  916 
Forster,    Coo]ier,    digital     compression    in 

axillary  aneurism,  201 
Fort,  electrolysis  in  cure  of  stricture,  1189 
Foulis,  artificial  larynx,  736 

malignant  tumour  of  tonsil,  708 
Fox,  Wilnon,  tul)erculous  arthritis  of  hip  in 

children,  413 
Fracture  of  calculus,  1033 

difficulty  in  lithotomy  from,  1063 


Fracture  of  neck  of  femur,  diagnoiia  firom 

rheumatic  arthritis,  358 
FragHitas    ossium    {Lot,    a   brittlenen   of 

bones),  306 
Franco,  i^erre,  supraoubic  lithotomy,  1043 
FrankePs  nasal  speculum,  587 
Franks,   Kendal,   cases  of  colectomy,  933, 

934 
cases  of  cBsophageal  stncture,  720 
mortality  in  methods  of  treating  gan- 
grenous intestine,  854,  855 
Fraser,  Dr.,  galvano-puncture  in  aneurism, 

148 
Freyer,  perinteal  lithotomy  in  boys,  107 1 
Friction  in  the    treatment   of   deformity, 

527 
Frontal  sinuses,  diseases  of,  601 
Froriep,  absence  of  right  breast,  765 
Fungus  {Lot.  a  mushroom)  of  dura  mater, 

568 
of  skull,  569 
Funicular  hernia,  864 
Fumer,  aneurism  of  both  axillary  arteries, 

199,  210 
Fusiform  {fusasy  a  spindle  ;  forma^  shape) 

aneurism,  103 


Qao,  Fergusson's,  690 
Langenbeck's,  691 
Smith's,  673 
Galactocele,  769,  779 
Galactorrhcea  (tcUo,   gen.  T^oirrai,  milk ; 

^«M,  I  flow),  769 
Gall-bladder,  operations  on  the,  941,  942 
Gall-stones  in  small  intestine,  898,  916 

diagnosis,  908 — 911 
Galvanic  cautery  in  chronic  superficial  glos- 
sitis, 682 
in  nevus,  72 
Galvanic  ecraseur,  removal  of  polypi  by,  596 
of  tongue  by,  692, 

693 
Galvano-puncture  in  aneurism,  147 
in  aortic  aneurism,  160 
in  intraorbital  aneurism,  188 
in  intrathoracic  aneurism,  160 
in  subclavian  aneurism,  190 
in  n»vi,  72 
Gamgee,  treatment  of  aneurism  by  injection 

of  fibrin-ferment,  149 
Ganglion  (ydiyyXior,  a  knot),  512 
in  foot,  512 
hand,  513 
Ghmgolphe,  hydatids  in  bone,  314 
Ganobknk  {ydyypaipo,  from  yfit^y  I  corrode) 
from  arterial  ol)9truction,  100 
of  arm,  after  ligature  of  arteries,  21 1 
intestine  in  hernia,  833,  853 
management  of,  853 
after  ligature,  132 

of  external  iliac,  229 
of  femoral  artery,  246,  250 
of  subclavian  artery,  211 
treatment,  133 
of  penis,  1223 
from  pressure  of  aneurism,  109 
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Qarr^,  experiment  with  cultivation  of  sta- 
phylococcus from  necrosed  bone,  278 
Garrod,  Sir  A.,  rheumatoid  ailliritis,  354, 

356 
Qasserian  ganglion,  excision  of,  32 
Gastric  ulcer,  perforation  of,  934 
Gastro-enterostomy,  936 
Gastrostomy  {ycurrip,  the  stomach  ;  trrSfia, 
a  moutii),  720,  721 
statistics  of,  722 
Gay,  incision  in  suppurating  joints,  342 
Gelatinous  polypus,  594 
Gendrin,  intraorbital  aneurism,  186 
Generative  organs,  female,  diseases  of,  1272 
G^nito- urinary  organs,  diseases  of,  991 
Gensoul,  excision  of  upper  jaw,  636 
Genu  recurvatum,  545 

valgum  {Lot,  bowed  knee),  541 

apparatus  for,  542 
varum  or  extrorsum,  54$ 
Geographical  distribution  ol  aneurism,  102 

of  calculus,  1035 
Gilford,  cases  of  lajNirotomy  for  perforated 

gastric  ulcer,  935 
Gioppi,   cure  of  intiaorbital  aneurism    by 

digital  compression,  187,  188 
Gland,  mammary.     See  Breast 
parotid.     See  Parotid 
thyroid.     tSce  Thyroid  gland 
Glands,  effect  of  pressure  of  aneurism  on, 
109 
Jympijatic.     See  Lymphatic  glands 
tumours  of,  diagnosis  from  aneurism, 
"3,  170 
Glanduiai'  growths  in  neck,  611 
carcinoma  of  bone,  322 
breast,  798 
utenis,  1284 
cysts  in  breast,  780 
Glaus  penis.     Sec  Penis 

calculi    between    glans   and    prepuce, 

1219 
chancrous  induration  of,  1226 
herpes  of,  1223 
Glazed  red  tongue,  681 
Gleet,  iisg{see  1213) 

treatment  of,  11 64 
Globular  piles,  978 

Glossitis  {yh&caa,  the  tongue  ;  Uis,  denoting 
inflammation),  679 
chronic  superficial,  679 
cases  of,  681 
treatment,  682 
Glottiscope  (7A»TTiy,  the  glottis ;  cicov^w,  I 

view),  723 
Gluteal  artery,  aneurism  of,  235 

injection  of  perchlonde  of  iron  in,  149 
Gmelin,  degenerative  changes  in  arteries, 

92 
Godlee,  case  of  obturator  hernia,  890 
complete  suppression  of  urine,  1012 
excision  of  ]mrotid  gland,  609 
ligature  of  subclavian  artery,  206 
removal  of  dermoid  cyst  in  neck,  611 
tapping  pulmonary  cavities,  762 — 3 
treatment  for  muscular  tic,  33 
tropical  abscess  of  liver,  938 
tuberculous  mastitis,  778 


Goitre.     See  Bronchocelc 

exophthalmic,  6ao 

parenchymatous,  614 
Golding-Bini,    anearism    of   deep   femcr 
artery,  237 

jejunostomy,  937 

malignant  tumour  of  tonsil,  707 
Gonococcus  the  prol>able  virus  of  gonorrIi<r 

GoNORRHtEAC-ycJwr,  semen  ;  ^,  I  flow),ii| 
cause  and  cliaracter  of,  1 1 57,  I15S 
chordee  in,  1 1 58 
complications  of,  1 166,  1 167 
cubebs  and  copaiba  iu,  1 162 
cystitis  in,  11 66 
in  females,  11 72 

treatment  of,  1 173 
haemorrhage  from  cre&ra  in,  1 167 
incubative  stage,  1 1 58 
inflammation  of  lynipliatics  in,  1166 
injections  in,  1163 
I  irritable  bladder  in,  1166 

prostatitis  in,  1 166 
pyelitis  and   nephritis  rare   compliii 
I  tions  of,  1 167 

!  retention  of  nrinc  in,  1167 

sequences  of,  1 168 
stages  of,  1 1 58 
I  symptoms  ot,  1 1 58 

treatment  of,  1 161 
I  urethral  abscess  in,  1168 

GoNOKRU(£AL  conjuuctiviti*,  1 169 
treatment,  1 170 
'  cutaneous  eruptions,  1 173 

I  epididymitis,  1169  {tw  1254. 

induration  of  penis  1 168 
inflammation  of  eyes,  1 169 
of  nose,  1 1 70 
of  rectum.  952 
of  vesicular,  11 69 
proctitis,  952 
pyaemia,  1171 
rheumatism,  1171 
sclerotitis,  11 70 
stricture,  1168 
warts,  1 1 68 
Gore,  ligature  of  innominate  artery.  191 
Gosselin,  encysted  hydrocele,  1244 

results  of  epididymitis,  1235 
Gouge-forceps,  29$ 
Gould,  Pearce,  arteritis  obliterans,  94 
cyst  of  pancreas,  945 
Esmarch'a    bandage     in    treatracnt 

aneurisms,  143,  144 
jejunostomy,  937 
Gout,  irritable  bladder  in,  11 18 
Gouty  concretions  in  car,  577 
kidney,  92 
phlebitis,  60 
Gowan's  osteotome,  436 
Gowers,  W.  R.,  meningeal  tamoats,  501 
jMithology  of  intracranial  anenrina,  i- 
Gr&fe,  ligature  of  innominate  arterr,  100 
Granular  degeneration  of  arteries,  95 
pharyngitis,  708 
urethritis,  1160,  1164 
Granville,  treatment  of  nennJgia,  26 
Gravel,  1006,  IQ25 
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rJreatrex,  digital  compression  iu  aneurism, 

>43 
<Jreei),  lithotomy,  1070 
Groin,  abscess  in,  canscs  of,  488 

diagnosis  of.     Stt  Abscess 
(liseases    in,    diagnosis   from     femoral 

hernia,  880 
lutluinniation   of  glands  of,  in  infants, 

diagnosis  from  hip  disease,  423 
pulsating   sarcoma  in,   diagnosis  from 

aneurism,  223 
tumours  in,  diagnosis  of,  947 
treatment,  947 
Gross,   cases   of  operation   for    oesophageal 
stricture,  720 
<luration  of  life  in  cancer  of  the  breaat, 

806 
influence  of  age  in  cancer  of  the  breast, 

800 
ligature  of  subclavian  for  axillary  aneur- 
ism, 209,  210 
pulsating  tumoura  of  bone,  323 
removal  of  the  whole  scapula,  380 
sarcoma  of  bone,  315 
statistics  of  gastrostomy.  722 

of  cesophagostomy,  723 

of  sarcoma  of  breast,  792  («e« 

^        ,  794) 

Growths.     Sec  Tumours 
Ouggenbtihl,  cure  of  bronchocele,  615 
Gull,  Sir  VV.,  arterio-capillary  fibrosis,  91 

cretinoitl  condition  of  thyroid  body,  617 

intracranial  aneurism,  181,  184 
Gull<»t.     See.  <Ksoj)htigus  and  Pharynx 
Gulliver,  nature  of  atheroma,  90 
Gnml)oil,  622 

Gum-elastic  tube  in  lithotomy,  1057 
<jrumma,  syphilitic,  in  mamma,  778 
testis,  1257 
tongue,  684 
Gummata  in  muscles,  514 

of  spine,  500,  501 
Gums,  diseases  of,  622 
Gustatory   nerve,   division  of,  in  caucer  of 

tongue,  688 
Guthrie,  intraorbitil  aneurism,  186 
Guyon,  injector,  1165 

perch loride  of  mercury  in  tuberculous 
tiisease  of  bladder,  1 128 


Habrkkkn,  cases  of  tuberculous  disease  of 

hip,  414 
Haihlen,  W.  H  ,  arteritis  obliterans,  94 
Hadwcn,  wound  r>f  the  femoral  vein,  244 
H^MAnKKi.B  (oT/uA,  blood  ;  ir^Aiy.  a  tumour), 
1246 
blood  in,  1247 

diagnosis  of,  ii68,  1247,  1266 
of  neck,  611 
of  spennatic  cord,  1248 

diagnosis  of,  867,  1248 
s[>ontAncous  and  traumatic,  1246 
of  tunica  vaginalis,  1246 
treatment,  1247 
Hirmatoma  (oTmo,  blood)  of  labium,  1274 
of  scrotum,  1228 
stemo-mastoid,  612 


Hteniaturia  (oT/Aa,  blooil ;  olpovy  urine),  1 135 
a  symptom  of   tuberculous  disease  of 

bladder,  11 27 
treatment  of,  1136 
Haimophilia  (ofjua,  blood  ;  ^cv,  I  am  wont 

to  do),  81 
H^MORiiHAOE  (oT/uo,  blood ;  ^^T^v/a,  I  break 
forth),  from  bladder,  1 136 
in  abdominal  operations,  819 
catheterism,  1187 
cirsoid  aneurism,  68 
excision  of  tongue,  697 
from  kidneys,  1135 
in  lateral  lithotomy,  1064 
arterial,  1064 
secondary,  1067 
venous,  1065 
in  median  lithotomy,  1073 
nasal.     See  Epistaxis 
from  ])ile8,  979 

diagnosis  of,  981 
from  prostate,  11 36 
umbilicus,  946 
secondary,  after  ligature  for  aneurism, 
131,  229 
of  external  iliac,  229 

subclavian,  210  • 

sufierficial  femoral,  244 
gangrene  from,  133 
after  lithotomy,  1067 
lithotrity,  1089' 
excision  of  tongue,  698 
from  suppurating  aneurism,  130 
ti-catment  by  pressure,  245 
in  tracheotomy,  746 
from  urethra,  1 136 

in  gonorrhoea,  1 167 
from  varicose  veins,  63 
Hsemorrhagic  diathesis,  81 
pathology,  82 
treatment,  83 
Hemorrhoidal  ulcer,  952 
Hemorrhoids  (olfta,  blood  ;  ^fw,  I  flow),  974 

5«  Piles 
Haemstadt,  lateral  lithotomy  and  sterility, 

1095 
Hahn,  extirpation  of  larynx,  735,  736 

nephrorrhaphy,  1014 
Hainsby*s  cheek-compressor,  666 
Hall,  ligature  of  innominate  artery,  191 
Hallux  fiexus,  566 
valgus,  509 
Ham,  enlargement  of  burste  in,  509 
Hamilton,  treatment  of  caries,  286 
Hammer  finger,  537 
Hammer  toe,  565 
Hamstring  tendons,  contraction  and  division 

of,  548 
Hancock,  muscular    structure    of   urethra, 

1173 
statistics  of  excision  of  astragalus,  466 
Hand,  aneurism  of  vessel  of,  215 
bifurcation  of,  538 
clubbtHi,  535 
deformities  of,  533 
congenital,  538 

from  muscular  contraction,  533 
excision  of  bones  oC  400 
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Hand — coTitinued, 
ganglion  of,  513 
gangrene  of,  after  ligature  of  subclavian, 

211 
rheumatoid  arthritis  of,  535 
H AUK- LIP,  602,  662 

age  for  operation  in,  664 
double,  663 

operation  for,  667 
median,  663 
simple  suture  in,  665 
single,  663 

operation  for,  665 
Harrison,  Reginald,  operative  treatment  of 
enlarged  prostate,  1 152 
perinaeal  lithotrity,  1094 
Hart,  £.,  case  of  congenital  absence  of  penis, 
1216 
flexion  treatment  of  aneurism,  145 
Haslam,  malignant  tumour  of  tousil,  707 
Hayden,  ligature  of  subclavian  artery,  195 
Head,  diseases  of,  570 

tapping  the,  J71 
Hearing  atiected  by  intracranial  aneurism, 

183 
Heart,  influence  of  action  of,  on  production 
of  aneurism,  102 
displaced  or  enlarged,  epigastric  pulsa- 
tion from,  221 
Heath,  C,  acupuncture  in  subclavian  aneur- 
ism, 151 
adenoma  of  soft  palate,  703 
amputation  at  shoulder-joint  for  sub- 
clavian aneurism,  199 
belladonna  in  lymphangitis,  39 
dental  cysts  in  jaws,  643 
excision  of  upper  jaw,  640 

tongue  for  cancer,  699  {see 
694) 
ligature  of  femoral  artery,  130 

of  carotid  and  subclavian,  158 
of  common  carotid,  178 
of  left  carotid,  158 
operation  for  closure  of  the  jaws,  651 

prolapsus  of  tongue,  678 
removal  of  cancer  of  Tip,  605 

of  shaft  of  tibia  in  acute  necrosis,  280 
lateral  lithotomy  in  boys,  1059 
treatment   of  aneurism    of    the   aortic 
arch,  158 
Hernia  (tpvos,  a  branch),  816 
causes  of,  825,  826 
comiiletc,  826 

conditions  presented  by,  826 
congenital,  825,  826 

treatment  of,  876 
contents  of,  822 
double,  821 

dia^mosis  from  strangulated  hernia, 

838 
enemata  in,  841 
funicular,  864 

incarcerated,  830  i 

incomplete,  826,  865 
infantile,  863,  870 
influence  of  a^e  on,  825 

of  occupation,  826 
of  sex,  825 


internal,  diagnosis,  894 
intestinal,  824 
irreducible,  826,  829 
causes  of,  829 
diagnosis,  1266 

from  strangulated  hernia,  837 
inflamed,  830 
symptoms,  829 
treatment,  830 
omental,  824 

strangulated,  837 
operation,  846 

accidents  attending,  850 
after  treatment,  849 
artificial  anus  after,  858 
division  of  stricture,  847 
exposure  of  sac,  846 
faecal  fistula  after,  858,  859 
management  of  adhesions,  855 
of  congested  intestine,  852 
of  constricted  intestine,  852 
of  gangrenous  intestine,  853 
of  omentum,  856 
opening  sac,  847 
peritonitis  after,  850 
reduction  of  intestine  and  omentum, 

848 
sloughing  of  sac,  857 
treatment  of  the  sac,  848 

of  the  wound,  849 
wounds  of  arteries,  857 
of  int«>stine,  857 
radical  cure  of,  826 
reducible,  826 

diagnosis,  1261^ 
treatment  of,  827 
sac  of,  821 

adhesions  of,  822 
ascitic  fluid  in,  823 
contents*  of,  822 
double,  821 
fluid  in,  changed,  S^^ 
foreign  bodies  in,  824 
hydrocele  of,  823 
suppuration  in,  834 
signs  of,  824 
strangulated,  826,  831 
aspiration  in,  861 
constitutional  symptoniN  of,  835 
diagnosis  of,  837 
gangrene  in,  833 
inflanmiatiou  of  gut  after  relief  of, 

834 
local  eflects  of,  832 
local  signs  of,*835 
mechanism  of,  831 
omental,  837 
oi>eration  for,  84$.      S€€  above. 

mortality  after,  850 
reduction  of,  838 
in  mass,  842 
])ersistence  of  symptoms  alter, 

841 
treatment,  843 
seat  of  stricture  in,  832 
symptoms  of,  835 

modifications  of,  S36 
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Hernia — coUinued. 

strangulated,  taxis  in,  838 

treatmt'nt  of,  838 
structure  of,  821 
truss  for,  827 
Hernia,  Special  Forms  of,  863 
of  bladder,  824 

cerebral  membranes,  congenital,  570 
csecal,  824 
of  colon,  822,  893 
diaphragmatic,  8191 
femoral,  877 

contents  of,  879 
diagnosis  of,  879 

from  abscess,  490,  880 
fascia  propria  of,  878 
operation  for,  881,  882 

hemorrhage  in,  882 
radical  cure  of,  881 

lesults  of  operation,  882 
relations  of,  878 
signs  of,  879 
strangulated,  882 

operation  for,  882 
treatment  of,  881 
inguinal,  863 

complete,  863 
congenital,  863,  868,  876 

in  female,  871 
diagnosis  of,  866,  1248 
direct,  863,  864 

coveriugs  of,  864 
relations  of,  865 
symptoms  of,  ^66 
double,  865 
encynteil,  863 
external,  863 
fascia  propria  of,  863 
incomplete,  863,  865 

symptoms,  865 
infantile,  863,  870 
interstitial,  870 
lar^e  intestine  in,  822 
obhrjuo,  863 

coverings  of,  863 
relations  of,  864 
symptoms  of,  86^ 
operation  for  ftrangnUted,  875 
radical  euro  of,  871 
ofieration  for,  872 
results,  875 
heat  of  stricture  in,  876 
signn  of,  865 

treatment  of,  871  {tee  828) 
varieties  of,  863 

Wood's    subcutaneous     operation, 
871,  872 
internal,  896 
lumbar.  888 
obturator.  888 

treatment,  889 
of  ovary.  1296 
I.elvic,  888 
perinatal,  890 
pudendal,  891 
sciatic,  891 
scroUl,  863 

diagnosis  of,  1265 


Hernia,  Special  Forms  of — continued, 
testis,  1252 

of  tunica  yaginalis,  868 
encysted,  870 
signs  and  diagnosis,  868 
umbilical,  884 

operation  for,  885 
radical  cure  of,  887 
strangulated,  885 
vaginal,  891 
ventral,  887 
Herniotomy,  845 
Herpes  of  penis,  1223 
Hey's  ligament,  883 

High  operation  of  lithotomy,  1042,  IC43 
Hill,  Berkeley,  axillary  aneurism,  130 

dilatation  of  strictural  urethra,   1 191, 

1 192 
ligature  of  subclavian,  failure  to  cure 

disease,  211 
treatment  of  gleet,  1 1 65 

of  gonorrhuea,  1163 
of    tuberculous    disease     of 
j  bladder,  1128 

I  urethrotome,  1193 

i   Hilton,  division  of  lingual  nerve,  688 
I   Hip-joint,  ankylosis  of,  362,  439,  440 
,  operation  for,  440 

I  chronic  rheumatoid  arthritis  of,  357 

I  diagnosis  of,  358 

excision  of,  434 
neuralgia  of,  368 

diagnosis  from  sacfo-iliac  disease, 

I  407 

shape  altered  iu  sacro-iliac  disease,  405 
Hip-joint,  disease  of,  409,  443 

acute,  diagnosis  from  perityphlitis,  423 
arthritic,  410 

result,  411 

symptoms,  410 

treatment,  412  {see  340,  426) 
attitude  in,  415 
cross-le^ed  deformity,  442 
diagnosis  of,  423 

irom  caries  of  spine,  488 
rheumatism,  423 
sacro-iliac  disease,  407 
dislocation  in,  411,  419 
forms  of,  409 
pain  in,  415 

suppuration  in,  412,  434.      See  Aljscesa 
synovitis  of,  410 
tuberculous  disease  of,  4 1 2 

amputation  iu,  433 

ankylosis  in,  420 

diagnosis,  423 

diHlocation  in,  419 

limitation  of  movement  in,  418 

imtholo^  of.  413 

]»roguosiM,  424 

sinmK's  in,  419 

suppuration  in,  418 

symptoniN,  41  ^ — 420 

treatment,  426—431 
Thomas's  ap|»aratus  for,  428,  429 
treatment  of,  426 
Hippocrates,    resection  of  bones  mentioned 
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Histrionic  spasm,  33 

Hobart,  ligature  of  carotid  aud  subclavian 

arteries,  195 
Hodges,  statistics  of  excision  of  shoulder, 

386,  387 
Hodgson,  duration  of  aneurisms,  1 10 
Hoffacher,  re-union  of  separated  parts,  652 
Holden,   amputation  at  shoulder-joint  for 

subclavian  aneurism,  199 
Hollow  claw-foot,  563 
Holmes,  statistics  of  carotid  aneurism,  169 
of  compression  treatment 
of  aneurism,   142,  172, 
201 
of    ligature    of    femoral 
artery,  243 
Holt's  treatment  of  stricture,  1191 
Homans,  malignant  tumour  of  tonsil,  707. 
Homy  excrescence  on  glans  penis,  1224 
Horsley,  Victor,  cases  of  removal  of  portions 
of  the  brain  substance,  573 
division  of  nerves  in  neuralgia,  30 — 33 
excision  of  popliteal  aneurism,  130 
removal  of  tumour  within  spinal  canal, 

SOI 
removal  of  thyroid  gland  in  monkeys, 
617 
Housemaid's  knee,  503,  504,  505 

true.  506 
Howse,  H.  G.,  ossification  of  arteries,  97 
incision  in  gastrostomy,  721 
results  of  excision  of  knee,  453,  454 
Howship's  lacunffi,  259,  261,  310 
Hueter,  excision  of  elbow-joint,  392 
Hulke,  treatment  of  aneurism  by  mechanical 

means.  150 
Humerus,  disarticulation   of,  for  axillary 
aneurism,  212 
subclavian  aneurism,  198 
excision  of  head  of,  383 

results,  386 
tumours    of  head    of,   diagnosis    from 
aneurism,  200 
Humphrj',  fibro-sarcoma  of  bladder,  1 132 
loose  cartilages  in  joints,  365 
shortness  of  bones  in  rickety  subjects, 

303 
Hunter,  operation  for  ligature.  119 — 122 
Hunter's  canal,  246 

Hutchinson,  abdominal  taxis,  913,  914 
cratcriform  ulcer,  10 
ligature  of  carotid  for  innomi- 
nate aneurism,  164 
results  of  ligature  of  femoral, 

243 

results  of  removal  of  upper 
jaw,  640 

treatment  of  aneurism  by  com- 
pression, 140,  141 

treatment  of  enlarged  prostate, 

1 147 
Hutin,  ligature  of  innominate  artery,  191 
Hydatids  in  bone,  314 
breast,  782 
groin,    diagnosis  from  abscess, 

490 
kidney,  1018 
liver,  939 


Hydatids— con/m  ued, 
in  lung,  763 
muscles,  514 
neck,  611 
tongue,  685 
Hydarthi-osis  (SSvp,  water  ;  ip/^ptm,  »  joint] 
328 
treatment  of,  330 
Hydrocele  (85«p,  water  ;  ir^Aij,  a  tumoori 

"37 
acupuncture  in,  1244 
acute,  1234 
encysted,  1244 

diagnosis  from  hernia,  S66 
treatm«^nt  of,  1245 
of  breast,  782 
hernial  sac,  823 
neck,  507,  610 
spermatic  cord,  1245 

diagnosis  from  lieniia,  866 
diffused,  1246 

diagnosis  of,  1 266 
of  tunica  vaginalis,  1238 

antiseptic  treatment  of,  1243 
complicating  hernia,  867 
congenital,  1239 
covering  of,  1240 
diagnosis  of,  1 266 

from  cystic  sarcoma,  1261 
encysted  hydror«li',  124$ 
hcniia,  867 
excision,  1244 
injections  in,  1242,  1243 
symptoms  of,  1238 
tapping  in,  1240.  1241 
treatment  of,  1240 
Hydrocephalus  (^^P*    water :   c^faM*  tS 

head),  tapping  head  in,  571 
Hydronephrosis,  1006,  1014,  1017 

nephrectomy  for,  102 1 
Hydrops  pericardii  {Lot.  dropsy  of  the  peii 
caniium),  tapping  in,  763 
tuberculosns,  328,  346 
Hydrosarcocele  (98t#p,    water ;   eif^.  flcBh 

v^Aiy,  a  tumour),  1 251 
Hydrothorax  (Ma^,  water  ;  M^,  the  chett 

tapping  chest  in,  755—757 
Hymen,  imperforate,  1275 

partially  perforate,  1275 
Hypertrophic  pulmonary  osteo-arthiopiifci 

311 
Hypertrophy    (6«^,    beyond ;    rptf^ 
nourish)  of  bladder,  991 
causes  of,  992 

influence  on  kidn?y  duseasv,  9^2 
of  bone,  300 
breast,  767 

in  male,  813 
clitoris,  1276 
external  ear,  577 
gums,  622 
lips,  602 

lymphatic  glands,  45 
nose,  709 
prepuce,  1224 
sweat-glands,  17 
thyroid  gland,  614 
toe-nail,  3 
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Hypertrophy— coit/irtii<;</. 
of  toes  and  foot,  566,  567 
tongue,  678 
toHMls,  704 
Hypochondriac  region,  hernia  in,  887 
Hypodermic  injection  of  ergotin  in  aneur- 
ism, 149 
Hjrpospadias  {inr6^  under ;  o-rcCiwr,    an   eu- 
nuch), 1216 
Hysterectomy,  abdominal,  1281 
Hysterical  contraction  of  knee,  546 

retention    and    incontinence    of 

urine,  11 26 
stricture  of  oesophagus,  717 

treatment  of,  719 
torticollis,  530 


Ichthyosis  of  tongue,  679 
Idiopathic  gangrene  of  penis,  1 223 

phlebitis,  58 
Ileo-colostomy,  924 
Iliao  ABSCE8S,  diagnosis  of,  490 
aneurism,  223 
artery.     See  Artery,  iliac 
region,  heniia  in,  887 
Impacted  calculus  in  urethra,  1089 
Imperforate  anus,  949 
hymen,  1275 
vagina,  1277 
Impermeable  stricture,  1198 

operations  fur,  1 199 
Impetigo,  diagnosis  from  lupus,  7 
Impotence,  1267,  1270 
Incarcerated  hernia,  830 
Incision  of  suppurating   joints,   332,    342, 

352 
Incomplete  ankylosis,  362 
fistula  in  ano,  971 
hernia,  826 
Incontinence  of  urine,  1125 
Incubative  stage  of  gonorrhuea,  1 158 
Indian  rhinoplastic  operation,  657 
Induration  of  ymms  after  gonorrhoea,  1 168 
Infantile  hernia,  863,  870 
hydrocele,  1239 
paralysis,  526 
scurvy,  306 
Infants,  acute  arthritis  in,  339,  343 
Inflammation  of  aneurism,  114 
after  ligature,  130 
axillary,  211 
of  areolar  tissue  of  pelvis,  1068,  1069 
arteries,  85.     See  Arteritis 
bladder,  nil,  1 1 13.     «Sc«  Bladder 
in  disease  of  urinary  organs, 

991 
after  lithotomy,  1067 
bone,  25s,  262,  264,  336 

tuberculous,  265 
brain,  after  ligature  of  carotid,  175 
bri'ost,  770—773 
bursa  patella*,  504 
bursff,  504 
cartilage,  338 
conjunctiva,  gonorrhoeal,  1 169 


Inflammation— confi'nMof. 
of  ear,  577 
epidid\miK.  1(69,  1234. 
gouorrhneal,  1 169 
eye,  gonorrhoeal,  1169 
gonorrhoeal.     See  Gonorrhoea 
of  hip.     See  Hip-joint,  disease  of 
intestine  in  hernia,  834 
irreducible  hernia,  830,  838 
joints,  326.     See  Arthritis 
kidneys,  causes  of,  998 

diffuse  interstitial,  994,  1002 
suppurative,  995,  1002 
knee,  contraction  from,  545 
labia,  1273 

larynx,  725.     See  Lar}'ngitis 
lungs  and  pleura,  after  ligature  of 

subclavian,  207 
mammary  gland,  771 
medulla  of  bone,  262 
muscles,  513 
nerves,  21 

nipple  and  areola,  770 
nose,  gonorrhoeal,  11 70 
parotid  gland,  605 
penis,  1223 
periosteum,  255,  256 
peritoneum.     See  Peritonitis 
pharynx,  710 
prepuce,  1223 
prostate,  11 38 
rectum,  952 

sclerotic,  gonorrhoeal,  11 70 
sheaths  of  tendons,  511 
syphilitic.     See  Syphilis 
of  sjTiovial  mcmbi-anes,  326 
testis,  1234 
syphilitic,  1256 
undescended,  867 
tongue,  679 
tonsils,  704 
urethra,  11 56 

in  cathetorisin,  1 187 
uterus,  chronic,  1278 
veins,  57 
Inflammatory  oedema  of  scrotum,  1228 

osteoporosis,  260 
Ingals,  galvanic  cautery  in  chronic  super- 
ficial glossitis,  682 
Ingrowing  of  nails,  3 
Inguinal  aneurism,  223 
colotomy,  919 

compared  with   lumbar  colotomy, 

923.  924 
diagnosis  from  abscess,  223 
hernia,  863.     See  Heniia 
Injection  of  bowel  for  intussusception,  917 
Injections  in  gonorrhd-a,  1163 

hydrocele,  1242,  1 243 
nipvns,  73 
of  varix,  66 

subcutancouN.       See  SubcutaiieouH  in- 
jections 
Injury,  a  cause  of  caiM-er  of  lireast,  800 
Innominate   arteiy.      See  Artery,    Innomi- 
nate 
Instruments  for  compression  in  aneurism, 
134.  M3 
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for  excihiou,  375 

lithotomy,  1048 

lithotrity,  1076 

removing  diseased  bone,  295 
Intermaxillary  bones  in  hare-lip,  662 

management  of,  667 
Intenial  hernia,  diagnosis  of,  S94 
piles,  974,  978 
urethrotomy,  1192 

residt,  1 194 
Intero-external  piles,  974 
Interstitial    inflammation    of   the    breast, 
chranic,  diagnosis  from  cancer, 
776 

in  male,  813 
mastitis,  chronic,  774 

treatment,  775 
nephritis,  995,  looi  {see  1097) 
Intestinal  anastomosis,  919,  924  \see  933) 
Intestinal  Obstkuctiox,  894 
acute,  894 

diagnosis,  910 

results  of  operation  for,  918 

symptoms,  894 

treatment  of,  912,  916 

varieties  and  causes  of,  895 
Amussat's  operation  for,  920 
Callisen*8  operation  for,  920 
chronic,  903 

cause  and  varieties  of,  904 

symptoms,  903 

treatment,  918 
colotomy  for,  919 
diagnosis  of,  907 
duration  of  constipation  in,  910 
enemata  in,  913 
enteroliths,  898 
examination  of  rectum  in,  912 
general  condition  of  patient,  909 
injection  in,  917 
inversion  in,  913 
Littre's  operation  for,  919,  924 
mode  of  invasion,  909 
operations  for,  914 
opium  in,  913 
pain  in,  909 

physical  examination  of  belly  in,  910 
previous  history,  909 
puncture  of  intestine  in,  914 
seat  of,  895 
urine  in,  912 
vomiting  in,  910 
Intkstine,    adhesions   of,   in   hernia,  829, 
831 

management  of,  853 
catarrhal  inflammation,  acute,  following 

reduction  of  hernia,  851 
congested,  in  hernia,  832 

management  of,  852 
constricted,  in  hernia,  management  of, 

852 
gangrenous,  in  hernia,  833,  853 

management  of,  853 
hfleinoiThage  from,  diagnosis  from  piles, 

981 
hernia  of,  822,  824 
inflammation  of,  in  hernia,  834,  835 


I NTE8TINB— «m/in««i. 

large,  diseases  of,  948.     Sec  Anoi,  Piles 
and  Rectum 
malformations  of,  948 
stricture  of,  904 
removal  of  portions  oC  9S3 
small,  foreign  bodies  in,  898 
wounds  of,  in  o|>eration  lor  hemim,  857 
Intracranial    {intra,   within ;    gpopimf,    the 

skull)  aneurism,  180 
Intraorbital    {intra,    within ;     orbita,    the 

orbit)  aneurism,  185 
Intrapelvic  sacro-iliac  abscess,  406 
Intraspinal  tumours,  501 
Intratnoracic    {intra,    within;    M^,    the 
cheat)  aneurism,  153 
tumours,  dysphagia  from,  716 
Intubation  of  the  larynx,  753 

indications  for,  754 
Intussusception  (inttis,   within  ;   Bumdpio^  1 
receive),  900,  902 
acute,  900 
chronic,  906 

treatment,  918 
diagnosis  of,  907 
of  rectum,  961 
statistics,  906,  907 
symptoms  of,  902 
treatment,  917 — 918 
Invagination  of  i-ectum,  989 
Inversion  in  intestinal  obstruction,  913 
Involution -cysts,  781 
Iodide  of  potassium  in  aneurism,  118 
Iodine  in  bronchocele,  616 

ii^ection  of,  in  cystic  bronchocele,  619 
in  dropsy  of  bursae,  506,  509 
in  hydrarthrosis,  330 
in  hydrocele,  1242,  1243 
in  hypertrophy  of  thyroid  gland, 

616 
in  spina  bifida,  474 
Iron,  perchloride  of.     Se^  IVrchloride 
Irreducible  hernia,  826,  829.     Sff  Hernia 
tumours  of  groin,  947 

scrotum,  1266 
Irritable  bladder,  1 1 17.     «S<r  Bladder 
Ischio-rectal  abscess,  969 
Ivory  exostosis,  312 


Jacobsox,  cyst  of  pancreas,  945 

liffature  of  innoniin  ite  artery,  192 
Jaegers  buccal   operation    for   remoxal    <>f 

tongue,  696 
James,  ligature  of  abdominal  aorta,  2^^ 
iKYff  lower,  cysts  of,  643 
diseases  of,  642 
excision  of,  646 — 649 
necrosis  of,  625 
diagnue^is,  626 
treatment,  626 
periostitis,  acute  suppurative,  642 
reproduction  of,  after  D«^*ro»i2s  2ai, 

627 
rheumatoid  arthritis  of,  35S 
tumours  of,  623,  624,  642  --^0 
diagnosis.  645 
treatment,  646 
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Jaw — continited, 

tipper,  diseases  of,  627 

excision  of,  complete,  636 — 640 
iwrtial,  635 
results,  640 
operations  on,  6^4 
osteoxJastic  section  of,  641 
tumours  of,  631 
diagnosis,  612 
treatment,  633,  634 
Jaws,  ankylosis  of,  649 
closure  of,  6so 

dental  and  (ientigerous  cysts  in,  643 
diseases  of,  622 
necrosis  of,  625 
treatment,  626 
Jeaffreson,  ovariotomy  performed  by,  12S9 
Jejuuostomy,  937 

Jenner,  Sir  W.,  syphilis  and  rickety  children, 
302 
trach^otoroy  in  membranous 
laryngitis,  740 
Jessett,  cases  of  excision  of  clavicle,  379 
Jewett,  homy  excrescence  on  penis,  1 194 
Johnson,    Raymond,   malignant  tumour  of 

tonsil,  707 
J01NT8,  ankylosis  of,  362.     See  Ankylosis 
cauterization  of,  341,  351 
changes  in  cartilage  of,  338 
chronic  rheumatoid  disease  of,  354.   See 

Arthritis 
cysts  in  connexion  withy  367 
diseases  of,  326 

erasiou  of,  353,  388,  430, 447»  44^ 
excision  of,  ^53,  369.     See  Excision 

indications  for,  371 
fluid  collections  in,  327 
incisions  into,  332,  342,  352 
inflammation  of,  326.    See  Arthritis 

of  synovial  membranes  of,  326 
loose  cartilages  in,  364 
diaguohis,  366 
symptoms,  365 
treatment,  ^66 
neural^a  of,  368 
causes,  369 
symptoms,  368 
treatment,  369 
repair  after  disease  of,  339 
stiff,  361.     See  Ankylosis 
strumous  disease  of,  343 
suppuration  in,  332 
tuberculous   disease   oi;  343,  344,  351, 

353.  444  (*^  412),  456 
duration,  350 
pathological  anatomy,  344 
symptoms,  348 
treatment,  350 — 354 
tuberculous  drop«y  of,  328 — ^30 
Jones,  S.,  digital  compression  in  axillary 

aneurism,  201 
Jugular  vein,  aneurismal  varix  of,  168 

wound  of  external,  in  ligature  of  sub- 
clavian, 205 


Kaposi,  treatment  of  lupus  erythematosus, 
4 


Kassowitz,  treatment  of  rickets,  305 
Kauflman,   cases  of  malignant  tumour  of 

thyroid  body,  620 
Keegan,    cases  of   lithotrity    In    children, 

1093 
Keen,  nephrorrhaphy  for  movable  kidney, 

resection  of  the  liver,  941 

statistics  of  excision  of  Gasserian  gan- 

Klion,  33 
treatment  of  hvdrocephalus,  571 
for  muscular  tic,  33 
Kelly*s  cystoscope,  1 1 11 
Key,  nature  of  carotid  for  innominate  aneur- 
ism, 165 
subclavian  aneurism,  193,  208 
Kidney,  abscesses  in,  scattered,  995 
adenoma  of,  10 18 
calculi  formed  in,  1032 
calculous  pyelitis,  1006 
carcinoma  of,  10 1 9 
diseases  of,  1006 

induced  by  calculus,  1042 

hypertrophied  bladder, 

991 
pressure,  994 
stricture,  1179 
floating,  1013 
gouty,  92 

hsemorrhage  from,  1 135 
hydati«Is  in,  1018 
hydronephrosis,  1006,  1014,  1017 
inflammation  of,  diffuse  interstitial,  994, 

lOOl 

causes  of,  998 
suppurative,  995,  1002 
influence  of  disease   of,   on  lithotomy, 
10^7,  1067 
on    lithotrity, 
1092,  1097 
irritable  bladder  from  disease  of,  1118 
morbid  conditions  of,  993 
movable,  1013 

diagnosis,  1014 
nephrectomy  for,  102 1 
symptoms  and  treatment,  1014 
pelvis  of,  secondary  disease  of,  993 

septic  matter  in,  looo 
pyonephrosis  of,  1006,  1017 
reflex  irritation  of,  999 
sarcoma  of,  1018 

treatment,  1019 
stone  in,  icx)6 

treatment,  1009 
surgical  operations  on  the,  1006 
nephrectomy,  loii,  1020 
abdominal,  1022 
lumbar,  1022 
results  of,  1023 
nephro-lithotomy,  1009 
nephrorrhaphy,  1014 
nephrotomy,  1009,  loil 
tuberculous,  1015 
diagnosis,  1016 

post-mortem  appearances,  1015 
symptoms  and  treatment,  1016 
tumours  of,  1018 
Kingdon,  statistics  of  hernia,  826 
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Klebs,  supernumerary  breasts,  765,  766 

tumours  of  oesophagus,  714 
Knee-joint,  ankylosis  of.  550 
arthectomy  of.  353,  447 
contraction  of,  545 
chronic,  546 
extension  in,  548 
from  consolidated  ligaments,  547 
contracted  tendons,  548 
inHanimation,  545 
hysterical,  546 
treatment  of,  548 
varieties  of,  545 
deformities  of,  541 
disease  of,  diagnosis  from  tuberculous 

disease  of  hip,  423 
excision  of,  449  («ce  431) 

result  of,  453 
tuberculous  disease  of,  444 
Knife,  hernia,  848 
lithotomy,  1048 

method  of  holding,  1053 
Knight,  digital  compression  in  aneurism,  143 
Knock-knee,  541 

Maceiven*s  operation  for,  544 
Koch,   statistics  of  ligature   of   subclavian 

artery,  208 
Koch,  R.,  cultivation  cif  bacillus  from  lupus,  5 
Kocher,  excision  of  tongue,  695 

results  of  excision  ot  knee-joint,  449, 

453  (antiseptic  treatment) 
results  of  excision  of  thyroid  body,  617 
tul>erculous  disease  of  knee-joint,  444 
Kcpberl^'s  serre-noeud,  1281 
Kohler,  venous  thrombosis,  51 
Konig,  cases  of  tuberculous  peritonitis,  928 
tuberculous  dropsy  of  Knee-joint,  328, 

346,  ^9 
tuberculous  disease  of  bone,  298 

joints,  344,  353 
Korte,  oases  of  treatment  of  artificial  anus, 

861 
Kramer,    cases  of  excision   of   pylorus   for 

cancer,  936 
Kraske,  operation  for  cancer  of  the  rectum, 

961 
Kraus,  cases  of  excision  of  larynx,  737 
Krishaber,  malignant  tumoui-s  of  larynx,  734 
Kuebler,  excision  of  aneurismal  sac,  121 
Kiister,  results  of  operations  for  cancer  of 

breast,  806 
Kyphosis  {Kwp6w^  I  bend),  518,  520 


Labakraque,     cases    of    hypertrophy    of 

breast,  767 
Labia,  condylomata  of,  1274 

cystic  tumours  of,  1274 

hsematoma  of,  1274 

inflammation  of,  1273 

mevus  of,  80 

varix  of,  1 274 
Lactate  of  iron,  injection  of,  in  intraorbital 

aneurism,  188 
Lacteal  secretion,  abnormal,  769 

tumour,  769 
Laminar  calcification  in  arteries,  89 


Laminectomy  in  cases  of  compression  ptra- 

plegia.  497,  498 
Lane,  Arbuthnot,  causes  of  laterml  curratUY 
of  the  spine,  520 
diagnosis    of     calculus    in    ureter  by 
abdominal  section,  1013 
Langenbeck,  excision  of  the  hip-joint,  435 
gag  for  operations  on  the  tongue,  691 
osteoplastic  section  of  upper  jav,  641 
pathological  increase  of  length  of  boo^ 

300 
periosteal  elevator,  273 
phosphorus-necrosis  of  jaws,  625 
subcutaneous    injection   of   ei^tiii  ia 
aneurism,  149 
Langenbuch,  excision  of  gall-bladder,  942 
Langton  and  Bowlby,  embolic  arteritis,  ii* 
Lannelongue,  cases  of  dislocation  of  articiila- 
tions  in  cervical  caries,  499 
cases  of  craniectomy,  574,  575 
Lannelongue    and    Achard,     streptococcic 

pyogenes  in  diseased  bone,  27S 
Laparotomy,  914,  926,  935 
Laryngeal  phthisis,  730 
Laryngectomy,  736 
Laryngismus  stridulus,  731 
Labtnoitis  (Ad(f>tr)(,  the  larynx  ;  tfu,  denot- 
ing inflammation),  725 
acute  catarrhal,  725 

membranous,  tracheotomy  in,  739 
osdeiiiatouM,  726 
clironic,  simple,  728 

complications  of,  731 
syphilitic,  729 
traumatic,  728 
tuberculous,  730 
Laryngoscope  (Actpiry^,  the  larynx :  enmi, 

1  view),  723 
Laryngotomy  {Kdpvy^y  the  larynx  ;  t^fk, 
I  cut),  739,  741.  742 
after-treatment  of,  751 
compared  with  tracheotomy,  750 
in  aortic  aneurism,  160 

children,  742 
indications  for  performance  oU  74  < 
Laryngo- tracheotomy,  741,  745 
Larynx,  conditions  of,  producing  dv^fdugu, 

715 
diseases  of,  723 
extirpation  of,  736 

partial,  737 
inflammation  of,  725.     See  LarTBgit> 
intubation  of,  753 
malignant  tumoura  of,  734 

treatment,  735 
necrosis  of,  731 
nervous  affections  of,  731 
nitrate  of  silver  solution  for  disease  of, 

729 
paralysis  of,  732 
tumoura  in,  732 
treatment,  733 
Lateral  curvature  of  spine,  519.     S«  SpcB« 

lithotomy.    See  Lithotomy 
Jjaugier,  ligature  of  subclavian  for  innomi 

nate  aneurism,  164 
Laurence,  Z.^  hemia  of  membranes  of  bnis, 
570 
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Lawrence,  Sir  W. ,  cases  of  wound  of  artery 
in  lierniotomy,  857 

obtnmtor  hernia,  888 

removal  of  nasal  polypi,  597 

ritati.stic8  of  hernia,  825 
l^wson,  compression  in  inguinal  aneurism, 

138 
plastic  sur>(ery,  653,  655 
Lead  colic,  diagnosis  of,  907 
Lee,  R,  statistics  of  ovariotomy,  1289 
\jY.g,  deformities  of,  541 

excision  of  bones  of,  455 
Mpiamous  carcinoma  o^  10 
tuberculous  ulcer  of,  9 
Le;;g,  W. ,  hsHmophilia,  82,  83 
Leichtenstcrn,  cases  of  acute   intussuscep- 
tion, 900 
liCisrink,  statistics  of  excision  of  hi  p-joint,438 
Leiter's  cystosMiopc,  mo 
Ijeloir,   inoculation   of   lupoid    tissue    into 

rabbits,  5 
Leoiitiasis  ossea,  311 
Leukoplakia,  679,  680 
Levis,  injection    of   pure   carbolic   acid   in 

hydrocele,  1 243 
Lichenoid  of  the  tougue,  682 
Lidell,  neuroma  of  optic  nerve,  36 
Ligaments  of  joints,  disease  in,  334 

of  knee,  consolidation  of,  547 
LtoATUKK  {ligo,   I   bind)   fok   aneurism, 
120,  143 
above  and  below  sac,  120 
accidents  after,  126 
AneKs,  121 
Brasdor's.  120,  1 23 
compared  with  compression,  141 
gangrene  after,  132 

treatment  of,  133 
hiemorrhage  after,  130 
treatment  of,  131 
Hunter's,  121,  122 
effects  of,  122 
indications  and  contra-indicationa 

of,  124 
mortality  after,  125 
•)n  caniiac  side,  121 
distal  side,  123 
statistics,  123 
recurrent  pulsation  after,  126 

treatment  of,  128 
Hecondary  aneurism  after,  128 
suppuration  and  sloughing  of  sac 
after,  1 30 
treatment  of,  131 
LiOATURK  of  aorta,  abdominal,  232 
of  axillary  artery,  198,  213 
brachial  artery,  216,  218,  325 
«^rotid  artery,  127,  172 
on  both  sides  of  nock,  175 

distal  side  of  aneurism,  177 
effects  of,  on  brain,  17  J 
for  aortic  aneurism,  158 
elephantiasis,  42 
innominate  aneurism,  163 
with  subclavian,  16 J 
intracranial  aneurism,  185 
intraorbital  aneurism,  iSe 
suppuration  of  sac  after,  174 


Ligature— coM/t»?(<?rf. 

of  dorsal  artery  of  foot,  253 
femoral  artery,  common,  239 

in  the  middle  of  the  thigh,  246 
femoral  artery,  superficial,  240 
accidents  after,  244 
for  elephantiasis,  42 
gangrene  after,  246 
results  of,  243 

return  of  pulsation  after,  246 
secondary  aneurism  after,  246 

{sec  128) 
secondary  hsemorrhage    after, 

244 
wound  of  vein  in,  244 
gluteal  artery,  235 
uiac  artery,  common,  230 

extmpentoneal  and  transperi- 

toneal  methods,  231 
results  of,  232 
external,  225 

Abernt-thy's  method,  225 
Cooper's  method,  226 
for  aneurismal  varix,  229 
combined  ingiiinai  and  pop- 
liteal aneurism,  230 
popliteal  aneurism,  247 
gangrene  after,  229 
practical  points  regarding,  228 
recurrent  pulsation  after,  229 
results  of,  228 
secondary    hemorrhage  after, 

229 
suppuration  after,  229 
internal,  235 
innominate  artery,  190—194 
lingual  artery,  689 
peroneal  artery,  254 
popliteal  artery,  251 
radial  artery,  219 

subclavian  artery,  for  axillary  aneur- 
ism, 201,  209 
behind  scalenus  anticus,  206 
in  third  part,  201 — 205 
for  innominate  aneurism,  164 
with  carotid,  165 
subclavian     artery,     for    subclavian 
aneurism,  197 
on  distal  side,  198 
on  tracheal  side,  195 
statistics  of  operations,  195 
accidents  after,  205 
gan^prene  after,  211 
for  inflamed  aneurism,  211 
inflammation  of  contents  of  chest 

after,  207 
results  of,  207 

secondary  hemorrhage  after,  210 
suppuration  of  sac  after,  208 
thyroid  artery,  616 
tibial  artery,  anterior,  253 

posterior,  251 
ulnar  artery,  217 
vertebral  artery,  199 
Ligature     in     aneurism     by    anastomo- 
sis, 6 
in  carcinoma  of  tongne,  689 
in  octeo-aneuriam,  325 
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Ligature — continued, 
of  nsevus,  73—75 
pedicle  in  ovariotomy,  1293 
piles,  984 
polypus  of  nose,  597 

uterus,  1284 
prolapsus  ani,  988 
tumours  of  rectum,  963 
Limbs,  deformities  of,  524,  533,  541 
Lindemann,  treatment  of  hydatids  of  liver, 

940 
Line®  somilunares,  hernia  in,  887 
Linear  osteotomy,  270 
Lion  cubs,  cure  of  rickets  in,  302 
Lipoma  (a^tos,  fat),  of  breast,  784 
of  nose,  586 
nsevoid,  80 
Lips,  cancer  of,  603 

congenita]  malformation  of,  602 

contraction  of.  602 
cysts  and  naevi  of,  602 
diseases  of,  602 
epithelioma  of,  603 
ofieration,  605 
fissure  of,  603,  662 
hypertrophy  of,  602 
malignant  disease  of,  604 
nsevuB  of,  77,  602 

plastic  surgery  of,  662.     See  Hare-lip 
restoration  of,  669 
ulceration  of,  602 
warty  growths  of,  603 
Lisfranc,  excision  of  portion  of  the  rectum, 

959 
Lister,  Sir  J.,  aortic  tourniquet,  221 
conical  steel  bougie,  11 83 
operation  for  excision  of  wrist,  397 

for  hernia,  828 
pulsating  myeloid  sarcoma  of  patella, 

455 
scooping  out  a  portion  of  the  thyroid 

body,  618 
Liston,  aneurism  of,  114,  117 

accident  in  ligatm-e  of  subclavian,  197, 

,.205     . 

ligature  m  ntevus,  73 

of   carotid    and    subclavian,    195, 
196 
method  of  holding  knife  in  lithotomy, 

'°53       ^  .  .         , 

operation  for  excision  of   upper   jaw, 

635,  638 
removal  of  tumours  in  elephantiasis  of 

scrotum,  41 
statistics  of  lithotomy,  1070 
Litholapaxy,  1076 
Lithometer  sound,  1077 
Lithotomy  (a/^os,  a  stone  ;  W/ayw,  1  cut), 
1042 
choice  of  operation,  1094 
compared  with  lithotrity,  1095 
in  adult  males,  1095 
children,  1094 
females,  1104 
^m-elastic  tube  in,  1057 
instruments  for,  1048 
preparation  of  patient  for,  1049 
recurrence  of  calculus  after,  1098    ' 


LiTHOTOsnr — continued. 
results  of,  1098 
bilateral,  1042,  1075 
lateral,  1042,  1048 

accidents  during,  1064 
after-treatment  of,  1057 
in  boys,  1058,  1094 
difficulties  in,  1059 
mortality,  107 1 
bruising    and    over-distension 

1069 
cystitis  after,  1068 
dJangers  attending,  1067 
difficulties  in,  1059 

from  encysted  calcula*:.  i< 

1062 
in  entering  blailder,  1060 

finding  stone,  1059 
from     fracture     of    •■al-ij 
1063 
position  of  stone,  106 
prostatic  tumooni,  i< 

1062 
rickets   of  p»*l\-ic   b.- 
1062 
in  seizing  and  extracting  >1< 

1061 
from  shape  and  size  of  a< 
1063 
spasm  of  bladder,  106 
diffuse    inflammation   afttr.   i( 

1069 
dilatation  of  prostate  anil  n^  ^i 

bladder,  1055 
extraction  of  stone  in.  1055 

difficulties  of,  1061 
hemorrhage  after,  1067 

during,  1064 
incision,  external,  in,  105 1 

in  prostate^  1054 
influence  of  age  on,  1071 
of  shock  on,  1067 
state   of  kidneys  on,   i( 
1067 
instruments  for,  1048 
missing  urethra  in,  1066 
mortahty,  1070,  107 1,  1095 
operation,  1049 

shock  of,  1067 
peritonitis  after,  1069 
position  of  knife  in,  1053 

of  patient  in,  1050 
prolonged,  danger  of;  1067 
pyiemia  and  aepticsirmia,  oan<e 

death,  1070 
removal  of  large  calcnluA  in.  10 
sloughing  after,  1069 
sounding  for  stone  in,  1038 
statistics  of,  1070 
woDud  of  arteries  in,  1064 
bladder,  1067 
bulb,  1066 
rectum,  1067 
MXDiAX,  1042,  107 1 

difficulties  in  extracting  ttoci 
1074 
in  entering  bladder  in,  ic 
haemorrhage  in,  1073 
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Lithotomy,  uylhik^— continued, 
history  of,  1071 
luortiility,  1075 

oi>eniD^  up  the  pelvic  fascia,  1074 
operation,  1072 
prostate,  treatment  of,  1074 
wound  of  bulb  in,  1073 

rectum  in,  1073 

MEDIO-niLATERAL,   IO42,   IO75 
MEDIO-LATERAL,   IO42 
UECT0-VE8ICAL,    IO42,    IO75 
SUPRAPUBIC,   1043 

in  females,  1104 
operation,  1043 

causes  of  danger  in,  1046 

mortality,  1047 

URETHRAL,    I  ICO 

in  female,  1 104 

VAOIXAL,    1104 

Lithotriptic  lithotomy,  1094 
Lithotrite  (Aitfor,  a  stone  ;  Tp(/3«,  1  grind), 
1077 
Higelow's,  1078 
Civiale'h,  1077 
Thompson's,  1078 
urethral,  1090 
LiTHOTRiTY  (Aidof,  a  stone  ;  rpl^,  I  grind), 
1076 
accidents  in,  1089 
au.'esthetics  in,  1082 
after-treatment,  1088 
atony  of  the  bladder  after,  1091 
compared  with  lithotomy,  1095 
complications  in,  1088 

enlargement  of  prostate,   1088  {sec 

1097) 
sacculation  of  bladder,  1089 
size  of  stone,  10S8 
stricture  of  urMhra,  1089  {see  1097) 
conditions  influencing  choice  of,  1094 
age  of  patient,  1094,  1095 
nature  of  calculus,  1096 
state  of  bladder,  1097 
kidneys,  1097 
prostate,  1097 
urethra,  1097 
<K>nstituti()nal  disturbance  from,  1092 
crushing  the  stone,  1086 
cystitis  after,  109 1 
dangers  in,  1091 
hemorrhage  after,  1089 
history  of,  1076 
im {taction    of  fragments    of   stone    in 

urethm,  1089 
in  boys,  1093 

young  children,  1093 
females,  1103 
instruments  for,  1076 
introduction  of  lithotrite  in,  1083 
irritation  of  bladder  after,  1 087 
mortality   in   hospital    practice,    1092, 

1096 
■o()enition  of,  1083 

before  1878,  1076 
subHC4|uently  to  1878,  1076 
cystitis  liefore,  1088.  1097 
tune  occupied  in,  1087 
fieri  ntenl,  1093 
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LiTHOTRiTY  —cuntinxicd. 

preparation  of  (mtient  for,  1082 
recurrence  of  calculus  after,  1098,   1099 
removal  of  fi-agments,  1087 
seizure  of  stone  in,  1084 
Brodie's  method,  1084 
Civiale's  method,  1085 
statistics  of,  1095 
washing  out  bladder  after,  1087 
Little,  ligature  of  carotid  and  subclavian, 

165 
Littre's  oi>eration  for  intestinal  obstruction, 
919,  924 
for  partial  enterocele,  836 
Litzmann,  moUities  ossium,  307 
Liver,  opemtions  on,  for  abscess  and  hyda- 
tids, 938,  939 
resection  of,  941 
Lizars,  ligature  of  innominate  artery,  191 

ovariotomy  performed  by,  1289 
Lloyd,    cases   of  laminectomy  for  relief  of 

paraplegia  in  spinal  caries,  497 
Lockwood,  mortality  following  the  formation 
of  an  artificial  anus  in  gangrenous  in- 
testine, 854  [see  861) 
Longitudinal  piles,  978 
Longmore,  treatment  of  osteo-myelitis,  276 
Loose  cartilages  in  joints,  364 

treatment  of,  366 
Lordosis  {\op^6sy  bent  or  curved),  417,  421, 

518,  520 
Loreta,    digital    dilatation    of    pylorus   for 
simple  stricture,  937 
oesophageal  stricture,  720 
treatment  of  aneurism  by  mechanical 
melius,  150 
Lorinser's  case  of  obturator  hernia,  890 
Lower  extremity,  aneurism  of,  220 
conservative  surgery  of,  460 
deformities  of,  541 
Lucas,  cross-legged  deformity  in  ankylosis  of 

hip-joint,  442 
Lucifer-match  disease,  625 
Liicke,  resection  of  the  liver,  941 
Liickeand  Klcbs,  occurrence  of  micrococci  in 

the  pus  of  acute  necrosis,  278 
Luke,  statistics  of  strangulated  hernia,  838, 

840 
Lumbar  incision  for  artificial  anus,  920 

coini>ared  with  inguinal  colo- 
toniy,  923 
ne|)hrpctom3%  1022 
region,  hernia  in,  888 
Lund,  digital  compression  in  axillary  aneur- 
ism, 201 
treatment  of  congenital  talipes  equino- 
varus,  5j8 
Lusc;s,  hydatids  of,  763 

pressure  on,  by  aortic  aneurism,  155 
by  axilhiry  aneurism,  207 
Lupus  {IaU.  a  wolf),  3 
causes,  7 
diagnosis  of,  7 

from  impetigo,  7 
nxlent  ulcer,  10 
S4|uamouN  carcinoma,  7 
erythematosus,  4 
exedens  or  exulcerans,  6 
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Lupus — continiLed. 

noD-exedens  or  non-ulcerative,  5 

of  nose,  587 

scraping  in,  8 

situation,  6 

structure  of,  5 

symptoms,  6 

treatment  of,  7 

ulcerative,  6 

vulgaris,  5 

tuberculous  nature  of,  5 
Lymphadenitis,  44 

symptoms  and  treatment,  45 
Lymphadenoma   {lympJui^  lymph  ;    &Si}»',  a 
gland),  49,  50 

of  axillary  glands,  814 

diagnosis  from   tuberculous  disease  of 
the  lymphatic  glands,  48 

of  tonsil,  707 
Lymphangioma  of  tongue,  678 
Lymphangitis,  38 

diagnosis  and  treatment,  39 
Lymphatic  glands  of  axilla,  lymphadenoma 
of,  814 
cancer  of,  795 

bronchial,     enlarged,     compression    of 
(esophagus  by,  715 

chronic  inflammation  of,  45 

of    groin,     enlarged,     diagnosis    from 
hernia,  880 

of  neck,  enlargement  of,  611 

tuberculous  disease  of,  45 
Lymphatic  vessels,  inflammation  of,  38 

causes  of,  38 

diagnosis,  39 

morbid  anatomy,  38 

results  of,  39 

symptoms,  38 

treatment,  39 
Lymphatics  of  j»enis,  inflammation  of,  1166 
Lymphorrbcea    {lympha^     lymph ;      /itw,    I 

flow),  40 
Lympho-sarcouia  of  tonsil,  707 


McCakthy,    case   of   extravaginal    hema- 
tocele, 1228 
McClellan,  removal  of^tho  whole  scapula, 

380 
MacCormac,   osteoplastic   resection  of  foot, 
466,  467 
statistics  of  suprapubic  lithotomy,  1047 
McDowell,   E.,    ovariotomy  |)erformed    by, 

1289 
Macew^en,   acupuncture    in   aneurism,    151, 
190 
cases  of  abscess  of  the  l)rain,  585 
intubation  of  the  larynx,  753 
laminectomy  in  compression  paraplegia, 

497 
operations  on  the  brain,  573 

for  inguinal  hernia,  873 
for     knock-knee,    544,    545 
(.•f^r  551) 
transplantation  of  bone,  374 
McGill,  F.,  suprapubic  j>ix)3tatectomy,  1150 


McGuire,  ligature  of  abdominal  aorta,  233 
Mackenzie,  Morell,  treatment  of  cystic  brc 
chocele,  619 

lai-ynge&l  growths,  734 

syphilitic  laryngitis,  729 

treatment  of  tuEercnlous  laryngitis,  7; 
Mackenzie's  tonsil-guillotine,  706 
Macready,   cases  of   strangulated    inguin 
and  femoral  hernia,  840,  850,  871 

cases  of  lumbar  hernia,  888 
Macrodactylism,  538 
Macroglossia,  678 
Macrostoma,  602 

Maisonneuve*s  sonde  coDductrioe,  1 193 
Makins,  cases  of  disease  of  sacro-iliac  joint 

403 
cases  of  treatment  of  artificial    ana 
861 
Malar  bone,  tumours  growing  from,  633 
Malformation,    congenitaL     See  Congeniti 

Malfoimation 
Malgaigne,    ligature   of    carotid    and    sul 
clavian  for  innominate  aneorism,  li 
statistics  of  hernia,  825 
Malherbe,  urethral  fever,  1003 
Malignant  disease  of  bone,  315 
of  tonsil,  706 
epulis,  624 
nasal  tumours,  594,  598 

polyp,  598 

stricture  of  oesophagus,  720 

of  rectum,  956 
tumours  of  parotid  gland,  607 
of  skin,  15 

of  thyroid  body,  620 
of  upper  jaw,  634 
Malposition  of  testis,  1230 
Manmia,  absence  of,  765 

cystic  degeneration  of,  781 
cysto-adenoma  of.  788 
diagnosis  of  hard   fibro-atienoni  i    fr 
cyst,  chronic  lobular  mastiti»  or  e* 
sciiThus,  790 
fibroma  of,  784 
syphilitic  disease  of,  778 
Mammary  abscess,  770 
treatment,  772 
gland.     Sec  Breast 
tumour,  chronic,  787 
liainful,  787 
Manipulation  in  aneurism,  146 

in  intestinal  obstruction,  911.  917 
in  subclavian  aneurism,  iqo 
Mannoir,    flexion    treatment    iu    aneuria 

145 
Manson,  cause  of  elephantiasis  Arabum,  4 
treatment  of  tropical   absc^essj   of  Uv 
939 
Mapother,  compression  in  ilio-ft?inoral  ani* 

ism,  138 
Marian  o|)eration,  107 1 
Marie,  P.,  acromegaly,  310,  311 
Marsh,  Howanl,  spontautH>us  ciut  nf  an«>< 
ism,  115 
statistics  of  death-mte  of   hip-<li.«e.i 

424,  425.  426 
treatment  of  tuberculou.s  dis«&s<r  of  L 
431 
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Marshall,   acupuncture  in  aortic  anearism, 

151 
performance  of  tracheotomy,  744 
stretching  the  sciatic  nerve  in  sciatica, 

results,  23 
treatment  of  empyema,  758 
Marshall's  osteotrite,  285 
Martin,  Sir  J.   K.,  injection   of  iodine  in 

hydrocele,  1242,  1243 
Massage  of  abdomen  in  intestinal  olistmc- 

tion,  913 
Mastitis,  chronic  interstitial,  774 

diagnosis  from  scirrhua  of  breast, 

775,  802 
treatment,  775 
neon  atom  m,  772 
non-pueri)eral,  773 
puerperal,  771 
Mastoilynia,  766 
Mastoid  abscess,  580 
Maxilla.     See  Jaw 

May,  Bennett,  ligature  of  innominate  artery, 
192 
stone  in  kidney,  loii 
Mayo,  axillary  aneurism  pressing  on  pleura, 

207,  208 
Mears,  ankylosis  of  jaw,  650 

plioHphorui)  necrosis  uf  jaw,  626 
Meatotomy,  1160,  1 198 
Meatus  amiitorius,  concretions  in,  577 
Meclianical  means,  various,  for  treatment  of 

aneuri.Hni,  150,  160 
Meck*»l,  rare  form  of  liare-lip,  663 
Median  fissure  of  lip,  663 

lithotomy.     .SV^  Lithotomy 
Medio- bilateral  lithotomy,  1075 
Metlio- lateral  lithotomy,  107 1 
Meilulla  of  Imm*,  inflammation  of,  262 
Medullary    tumour    ot    humerus,    diagnosis 

from  axillary  aneunsm,  200 
Melancholia,  sexual,  1267 
Melanotic  sarcoma,  15 
Melon-s.ed  iKHlies,  364,  503,  506,  511 
Membranes  of  brain,  hernia  of,  570 
Meningitis,  acute  spinal,  487 
MeningcMclc   (^^17^,    membrane ;    «r^Ai},   a 
tumour),  570 
spinal,  471 
Meningo-myelocele,  471,  472 
Men/^'l,  ciises  of  relative  frequency  of  caries, 

281 
Mercier,    o[M.*rative    treatment   of   enlarged 

pHJstate,  1149 
Messing,   results  ot  excision  of   knee-joint, 

453 
Metacar)>ftl  l>ones,  excision  of,  402 
Metatarsal  l)ones,  exi'ision  of,  468 
Metatarsus,  tulwrculous  disease  of,  458 
Meyer,  follicular  hypertrophy,  709 
Micro<-o<'ci  in  diseased  bone,  278 
in  pus  of  acute  arthritis,  337 
in  suppuration  of  kidney,  997 
Microdactylism,  539 

Mikulicz,  malignant  tumour  of  toiiflli,7o8 
MiddeMorpf  s  galvanic  ecraseur,  692,  693 
Milk-abscess.  771 

Milk,  aY)sence  and  excess  of,  768,  769 
secretion  of,  by  the  male,  813 


Miner's  elbow,  503,  508 

Miscarriage  complicating  hernia,  838 

Moles,  17 

M0LLITIE8  OHSiUM  {Lat.  softness  of  bones), 

306 

cause  of,  307 
diagnosis  of,  308 
seat  of,  307 
senile,  307 

structural  changes  in,  306 
symptoms  of,  308 
treatment,  308 
urine  in,  3cS 
Monteii-o,    ligature     of    abdominal    aorta, 

233 
Moore,   division    of  gustatory    nerve,  688, 

689 
intracranial  aneurism,  182 
rodent  ulcer,  11,  12 

treatment  of  aneurism   by  mechanical 
means,  150 
Moral  effects  of  enlarged  prostate,  1 144 
Morphoca,     or    circumscnbed    sclertxlerma, 

16 
Morris,  carotid  aneurism,  130,  175 

cases  of  chronic  intestinal  obstruction, 

904 
cases  of  nejihrectomy,  1024 
nephro-lithotomy,  1009 
treatment  of  aneurism  by  mechanical 
means,  150 
Morrison,  treatment  of   suppurating  aneur- 

ism,  132 
Morton,  injection  of  iodine  in  treatment  of 
spina  bitida,  475 
intraorbital  aneurism,  186 
Mosler,  tapping  pulmonary  cavities,  762 
Mother's  marks,  69,  77 
Mott,  excision  of  clavicle,  379 

ligature  of  carotid  for  innominate  aneur- 
ism, 164 
carotid  and  subclavian,  166 
innominate  artery,  190 
common  iliac  for  aneurism, 

230 
subclavian  artery,  195 
Mouth,  diseases  of,  678 

floor  of  mouth,  700 
plastic  surgery  of,  652 
Moxon,  eml)olic  enteritis,  86 

pathology  of  atheroma,  90,  91 
Mucous  nasal  ]K)Iyp,  594 

diagnosis  and  treatment,  595 
Mulberry  calculus,  1028 
Multilocular  cysts  of  lower  jaw,  643 
Mumps,  605.     See  Parotitis 
Muq)hy,    "button"   for  intestinal   anasto- 
mosis, 943  (*«  934.  937) 
cases  of  gastro-enterostomy,  936 
of  cholecysteuterostomy,  943 
Murray,  ligature  of  abdominal  aorta,  231 
Murray,     W.,    compression    of    abdominal 
aorta  for  aneurism,  138,  221,  224 
gravid  uterus  in  an  umbilical  hernia, 
885 
MusCLKs,  diseases  of,  513 

of  forearm,  disorders  of,  534 
hydatids  in,  514 
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MuscLEK — cojUinued. 
inflammation  of,  513 
syphilitic  disease  of,  514 
tumours  of,  514 
treatment,  517 
Muscular  action  a  cause  of  aneurism,  102 
Muscuio-spiral  nerve,  paralysis  of,  35 
Mussey,  excision  of  the  whole  scapula,  3S0 
Myectomy,  1280 

Myeloid  {fxvtKhs,    marrow  ;  tUos,  form)  sar- 
comata of  bone,  321 
of  lower  jaw,  642 
upper  jaw,  631 
Myers,  cases  of  paraplegia  due  to  caries  of 

the  spine,  487 
Myomata  of  bladder,  1 130 

of  uterus,  1279 
Myositis  ossificans,  513 
Myxoedema,  617 

diagnosis  from  acromegaly,  311 
Mjrxoma  (mi^^s   mucus)  in   parotid   gland, 
607 


NiKVOiD  (lUKvus ;  fKoy,  form)  lipoma,  80 
N-«VUR  (Ijot.  a  mole),  69 
capillary,  69 
cutaneous,  71 
structure  of,  69 
subcutaneous  and  mixed,  7 1 
treatment  of,  70 
venous  or  cavernous,  69 
Njevus  of  cheek,  77 
eyelids,  76 
face,  76 
fontanelle,  76 
labia,  80 
lips,  77 
mouth,  700 
nose,  77 
penis,  79 
scalp,  75 
tongue.  79,  685 
vulva,  80 
in  bone,  323 
Nails,  diseases  of,  i 
hyperti<»phy  of,  2 
inflannnation  of  matrix  of,  2 
ingrowing,  3 
syphilitic  diseases  of,  2 
Nasal  bones,  fistulous  ojjenings  in,  661 
necrosis  of,  590 
cavity,  alfections  of,  587 
douche,  589 
fossa;,  calculi  in,  591 
speculum,  587 
tumours.     See  Nose 
Nash,  Clifford,  torsion  of  spenna tic  cord,  1232 
Naso-orbital  tumours,  599 

diagnosis  from  naso-pharyngeal  tumour, 
599 
Naso-pharyngeal  tumours,  596,  598 
Neck,    abscess   of,    diagnosis   from   carotid 
aneurism,  170 
congenital  fistuhe  in,  609 
cysts  of,  610,  611 


Neck — continiud, 

deformities  of,  524 
diseases  of,  609 

enlargement  of  lymphatic  gUnds  in,  611 
heematocele  of,  611 
hydatids  of,  611 
hydrocele  of,  610 
tuberculous  glands  of,  46 
tumours  of,  610 — 612 
congenital,  612 

diaguoflis  from  carotid    aneurism, 
170 
Nbobosis  {P9icp6s,  dead),  262,  2S6 
acute,  277,  286  {see  338) 
diagnosis,  279 
patholo^,  278 
prognosis,  279 
results,  279 
symptoms,  277 
treatment,  279 
amputation  in,  296 
causes  of,  287 
characters  of,  288 
central,  288,  291,  294 

treatment,  294 
cranial  bones.  297 
results,  298 
syphilitic,  297 

signs  and  treatment,  297 
tuberculous,  298 
cloacse  in,  291 
exanthematous,  625 
exfoliation  in.  290 

instruments  for  removing  bone  in,  295 
micrococci  in,  278 
perforating,  298 
peripheral,  288,  290,  294 

treatment  of,  294 
()uiet,  289 
repair  in,  291 
resection  in,  280,  296 
senile,  288 

separation  of  bone  in,  290 
sequestrum  in,  288 
removal  of,  293 

forceps  for,  295 
symptoms  of,  288 
sypliilitic,  287,  297 
treatment  ot,  293 
total,  288 

without  suppuration,  289,  291 
Necrosis  of  compact  tissue,  262 
cranial  bones,  297 
jaw,  625  {tee  287) 
laiynx,  731 
nasal  bones,  590 
patella,  454 
l^elvis,  436 
ribs,  298 
sternum,  298 
Nedopil,  tuberculous  ulcer  of  tongue,  683 
N^laton,  cystic  tumours  of  bone,  314 
operation  for  partial  hare-lip,  667 
operation  for  {tenile  fistula,  1210 
Nephrectomy,  loii,  1020 
alHlominal,  1022 
lumbar,  1022 
results,  1023 
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Nephritis  (y«^p^},  a  kidney  ;  i^w,  denoting 
inflammation),   acute  diffused  inter- 
stitial, 994 
causes  of,  998 
with  abscesses,  995 
chronic,  diagnosis  from   spinal  caries, 
488 
Nephrorrhaphy   1014 
Nephro-lithotomy,  1009 
Nephrotomy,  1009,  loii 
Neret,  sul)clavian  aneurism  communicating 

with  lung,  209 
Nkrvks,  effects  of  aneurism  on,  109 
fifth,  section  of,  28 
inflammation  of,  21 

lingual,  division  of,  for  carcinoma,  688 
phrenic,  injury  of,  in  ligature  of  sub- 
clavian, 208 
pneutnogastric,  pressure  of  aneurism  on, 

155 
recurrent  laryngeal,   pressure  on,   155, 

160,  161 
section  of,  in  neuralgia,  27 — 33 
stretching  of,  27 
tumours  on,  35 
Nervous  affection  of  larynx,  731 
deafntss,  586 

irritation,     contraction    of    knee-joint 
from,  546 
contraction  of  muscles  from,  526 
symptoms  from  catheterism,  1 185 
sybtem,  diseases  of,  21 

a  cause  of  deformity,  526 
NEUiiAi.<iiA  (yct/^r,  a  nerve  ;&A7oi,  pain),  24 
cauxt'H  of,  25 

diagnosis  of,  from  aneurism,  114 

from  inflammation,  25 

from  organic  disease,  25 

from  spinal  caries,  488 

epileptifonn,  27 

facial,  27 

section  of  nerves  in,  27 — H 
situations,  24 

stretching  afl'ected  nerve,  27 
syui])tomH,  24 
tretitinent,  25 
NKrHAij;iA  of  bladder,  1127 
of  breast,  766 

hip,  diagnosis  from  sarro- iliac  disease, 

406 
joints,  368 

testis,   1233 

Neuritis   (ytOpor,    a    nerve ;    i7m,  denoting 

inflannnutiun),  21 
Neuroma  (Mupor,  a  nerve),  35 

plexiform,  36 

traumatic,  36 

treatment  of,  36 
Newman,  cases  of  nephrectomy,  1014,  1023 

electrolysis  in  cur»*  of  stricture,  1 189 
NicAti,  rare  form  of  hare- lip,  663 
Nimier.  rases  of  treatment  of  cyst  of  pan- 
creas, 946 
Nipi»le,  cnurke*!,  770 

eczema  of,  771,  801 

inflammation  of,  770 

retraction  of,  in  cancer,  794 

HUpemumerHry,  766 


Nitric  acid  test  in  excision  of  breast,  809 
Nocht,    stretching    the    sciatic    nerve    in 

sciatica,  statistics,  23 
Noli-me-tangere,  10 
Non-pulsating  tumours  of  groin,  947 
Norman,  ligature  of  innominate  artery,  191 
Norris,   statistics    of   ligature    of   external 
iliac,  175,  228,  229 

results  of  ligature  of  femoral,  243 
NosK,  abscess  of,  590 

acne  rosacea,  586 

ala  of,  restored,  657 

bleeding  from,  591 
treatment,  592 

calculi  in,  591 

catarrh,  chronic,  588 

column  a  of,  restored,  656,  659 

depressed,  operation  lor,  661 

diseases  of,  586 

external  affections  of,  586 

fetid  discharge  from,  688 

fistulous  openings  into,  661 

gnnorrhoeal  inflammation  of,  11 70 

lipoma  of,  586 

lupus  of,  587 

malignant  tumours  of,  598 

neevus  of,  77 

necrosis  of  bones  of,  590 

plastic  surgery  of,  656 

polypi  of,  593.     See  Polypus 

restoration  of,  657 

septum,  deviation  of,  588 

s4iuamouM  carcinoma  of,  587,  598 

thickening  of  membrane  of,  589 

ulcers  aii<l  fissures  of,  587 

watery  discharge  from,  588 
Nothnagel.  causes  of  intussusception,  902 
Nucleus  of  calculi,  103 1 
Nunneley,  intraorbital  aneuri.sm,  185,  186 


Oni.igi'K  inguinal  hernia,  863.     Sec  Hernia. 
Obre's  case  of  obturator  henna,  890 
Obstruction,  intestinal,  894.     See  Intestinal 

obstruction 
Obturator  arterv.     Sec  Arterv 

hernia,  ^i 
Obturator,  677 

Occlusion  of  arteries,  98.     See.  Arteries 
Occupation,  influence  of,  on  hernia,  826 
O'Dwyer's  intubation  tul»e,  754 
OMema  (otStw,  I  swell)  from  aortic  aneurism, 

157 

from  innominate  aneurism,  162 
of  la  mix,  dysphagia  from,  726 
inflammatory,  of  scrotum,  1228 

CKdematous  laryngitis,  726 

< Esophagectomy,  723 

CKsophagostomy,  cases  of,  723 

CKhoi'Iiacih,  car<!inoma  of,  714 

congenital  malformations  of,  712 
dis4*ases  «»f,  712 
diverticula  from,  713,  715 
dysphagia  from  foreign  bodies,  716 

from  pressure  on,  715— 717 
inflammatory  affections  of,  712 
stricture  of,  715 
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(Esophagus — continued. 

stricture  of,  cauoerous,  717 
diagnosis  of,  717 
fibrous,  717 
gastrostomy  for,  721 
hysterical  or  spasmodic,  717 

treatment  of,  719 
malignant,  720 
oi^nic,  717 

diagnosis  of,  718 
treatment,  719 
tumours  of,  714 
ulceration  of,  712 
Oetlingen,  intraorbital  aneurism,  186 
Ogle,     spontaneous     cure    of     innominate 

aneurism,  163 
O'Grady,  ligature  of  innominate  artery,  191 
Ogston,  jejunostomy,  937 
Olecranon,  excision  of,  396 

enlargement  of  bursa. over,  508 
Oilier,  excision  of  the  os  calcis,  462 

experiments  on  bone-producing  power 

of  i>eriosteum,  291,  292,  374 
operation  for  rhinoplasty,  660 
removal    of    naso-pharyngeal    tumour, 
597 
Omentum  in  hernia,  822,  824 
cysts  in,  856 

excision  of,  in  hernia,  856 
management  of,  856 
sacs  or  apertures  in,  856 
Onychia,  2 
simple,  2 
syphilitic,  2 
Oophorectomy,  1280 
Open  piles,  974 

Ophthalmic  artery,  aneurism  of,  185 
Optic  neuritis   from  intracranial  aneurism, 

183 
Orbit,  aneurism  in,  185 
Orchitis   (5f>x*y>    a   testicle  ;    itis^    denoting 
inflammation),  1234.     Sec  Testis,  in- 
flammation of 
syphilitic,  1256 
O'Reilly,  ligature  of  subclavian  artery,  195 
Organic  stricture  of  nesophagus,  717 

of  urethra,  1174,  11 76 
Orthopffidic  {hp06sy  straight ;  irat8c/a,  educa- 
tion) surgery.  527 
Os  calcis,  excision  of,  462 
Osseous  ankylosis,  362,  440 

of  knee,  548 
Ossification  of  arteries,  97 
OsTEiTFs  (iareW,  a  bone  ;  ///«,  denoting  in- 
flammation), 258 
aflecting  cancellous  tissue,  264 

compact  tissue,  258 
chronic,  269 
causes,  269 

symptoms  and  treatment,  270 
deformans,  300,  309 
osteoplastic,   265 
pathology  of,  258 

rarefying,  259,  265,  266,  269,  270,  290 
tuberculous,  265 
OsTEO-ANEURisM  {^TfW,  a  hon^.tinrurvim)^ 
322 
characters  of,  322 


OsTEO- ANEURISM — continued, 
diagnosis,  324 
ligature  in,  325 

ofhumenis,  diagnosis  from  aneurism,  200 
situation  of,  323 
symptoms  of,  323 
treatment  of,  325 
Osteo-arthritis,  354 

Osteo-cancer  (^<rrcoy,  a  bone  ;  mneer)^  315 
Osteo-cephaloma  {6^4^,  a  bone  ;  <c<f*\^,  % 

head),  315 
Osteoclasts,  259,  261 
of  antrum,  630 
breast,  785 
Osteomalacia  {6<Tr4oi^f  a  bone  ;  ftmkam4s^  soft), 
306.     Hee  Mollities  ossiom 
senile,  1063 
Osteoma  of  breast,  785 
Osteomyelitis  {6ffr4ur,  a  bone ;  fuw^ir,  mar- 
row ;    UiSf   denoting  inflammation), 
262  {see  288) 
acute  diflfuse,  263 
diffuse  septic,  274 
pathology  of,  274 
symptoms,  275 
treatment,  275 
idiopathic  infective,  263 
pathology  of,  262 
simple  acute,  262 
tuberculous,  264,  282,  288 
Osteoplastic  {6cr4or,  a  bone  ;  wkAv^m,  I  form) 
osteitis,  260,  262,  265,  269 
periostitis,  257,  269,  334 
resection  of  foot,  466 
section  of  up(>er  jaw,  641 
Osteophytes,  257,  355 
Osteoporosis  (i<yT€or,  a  bone  ;  r^pos,  passage}, 

260 
Osteotome,  Oowan's,  436 

Maeeweii's,  543 
Osteotomy  {oarfoy^  a  bone ;  rifum^   I   cut , 
antiseptic,  543.  550 
linear,  270 
Osteotrite  {6crio¥j  a  bone  ;  rpi/9v,  I  grind), 

Marshall's,  285 
Otis,  evacuator  invented  by,  1082 
internal  urethrotomy,  1181 
treatment  of  prolonged  gleet,  1165 
urethrometer,  1077.  1181 
Otitis    (oJj,   genitive    vr6s.   the   ear ;    it**, 
denoting  inflammation)  externa,  577 
Ovarian  Timoiio,  1286 
diagnosis,  1286 
excision  of,  1289 
incision  and  drainage  in,  1288 
medical  treatment  of,  1287 
tapping  in,  1287 
treatment  of,  1287 
Ovaries,  absence  of,  1277 

hernia  of,  1296 
Ovauhjtomy  {ovarimm,  an  ovan-  ;  ripufm,  I 
cut).  1289 
antiseptic  precautions  in,  1 290 
mode  of  porfonning,  1291 
after-treatment,  1295 
prepaiation  of  patient,  1290 
results,  1289 
Overflow  of  urine,  11 26 
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Oxalate  of  lime  calculi,  1028,  103 1 
favourable  for  lithotrity,  1096 
deposits  of,  1027 
treatment,  1028 
Oziena  {tCu,  I  siuell),  588 
simple,  589 
AtnimoQs,  590 
syphilitic,  588-590 


Fachydkumatous  tumour  of  scalp,  568 
Paget,  James,  benigu  and  malignant  tumours 
of  l>one,  320 
disease  of  nipple,  801 
duration  of  life  in  cancer  of  the  breast, 

797.806 
idiopathic  phlebitis,  58 
increased  length  of  bones,  300 
statistics  of  the  duration  of  life  in  cancer 

of  breast,  806 
osteitis  deformans,  300,  309 
quiet  necrosis,  289 
watery  discharge  from  nose,  588 
Paget,  S.,  cases  of  parotitis  after  injury  or 
disease  of  abdomen  or  peWis,  606 
tumours  of  soft  palate,  703 
Pain  in  aneurism  of  aorta,  154 

of  innominate  artery,  162 
in  calculus,  1036 
cancf  r  of  breast,  795 
hip-joint  disease,  415 
intra<-ranial  aneurism,  183 
sacro-iliac  disease,  404 
Painful  condition  of  bladder,  1127 
mammary  tumour,  789 
sul>ciitaneouH  tubeixde,  36 
Palatk,  hard,  fissures  of,  675 
necrosis,  702 
perforation  of,  677 
plastic  surgery  of,  671 
soft,  fissures  of,  672,  673 
Pancreas,  cysts  of,  945 
Pancreatic  sarcoma,  787 
Papillomata  of  bladder,  1 1 29 
ofkiflncy,  1018 
larynx,  732 
r«ctum,  963 
skin,  18 
tongtie,  684 
Paracentesis  (»of>€C,  beyond ;  Mvrim,  1  pierce). 

Srr  Tapping 

Paralysis  of  bladder,  1 147 

of  facial  nerve,  34 

larynx,  732 

muscles  of  deglutition,  717 
muH^^b's  of  limb,  reflex,  333 
deformity  from,  524,  551 
from  intracranial  aneurism,  183 
infantile,  526 
rheumatic,  34 
traumatic,  34 
)*arametric  abscess,  1295 
pARAriiiMoNiK     (wofNC,     beyond  ;    f^/MS,    a 
muzzle),  1222 
tn'stnuMit  of,  1222 
Paraplegia  from  curvature  of  spine,  497 
Parasitic  cyst  of  breast^  782 
Pare,  Ambroise,  bruit  in  anearitms,  1 10 


Parenchymatous  goitre,  614 

inflammation  of  breast,  771 
Park,  excision  of  the  knee-joint,  371,  453 
Parker,  R.  W.,  aneurisms  in  young  subjects, 

lOI 

automatic  retractor,  745 

croup-kettle,  751 

excision  of  hip-joint,  434 

statistics  of  nwvi.  69 

suction-tube  in  cases  of  diphtheria,  746 

trachea  tube,  749 

treatment  of  talim's  e<[ui no- varus,  556 
Parker,  Rushton,  embolic  arteritis,  86 

results  of  operations  for  radical  cure  of 
femoi-al  hernia,  882 
Parotid  gland,  diseases  of,  605 

excision  of,  609 

inflammation  of,  605 

tumours  of,  607 

diagnosis  of,  608 
malignant,  607 
treatment  of,  608 
Parotitis  (wopc^ri*,  the  parotid  gland;  iiis^ 
denoting  inflammation),  606,  819 

following  injury  or  disease  of  abdomen 
or  pelvis,  606 
Partridge,  ligaUire  of  subclavian,  195 
Pasteur,  micrococci  in  acute  necrosis,  278 
Patella,  diseases  of,  454,  505 

disease  of  bursa,  504 

necrosis  of,  454 
Paulus  ^Egineta,  resection  of  bones,  370 
Peacock,  experiments  on  arteries,  98 

sacculated  aneurism,  104 
Pean,  excision  of  pyloius,  935 
Peatsou,    digital    compression    in    axillary 

aneurism,  201 
Pedicle  of  ovarian  tumour,  management  of, 

1290 
Pelletnn,  aneurismal  tumours,  109 
Pelvic  herniie,  888 

suppuration,  1295 
Pklvls,  ilitlusr  ctdlulitis  of,  1068,  1069 

disease  of  Unies  of,  409 

diifguosiw  fntm   sacro-iliac  disease, 
408 
in  hip-joint  disease,  408 

necrosis  of  l>ones  of,  436 

rickets  of,  com]dicating  lithotomy,  1062 
Pelvis  of  kidney,  secondary  disease  of,  993 

septic  matter  in,  looo 
Penile  fistula,  120Q 
Prms,  ab^nce  of  (congenital),  1216 

adhesion  of,  to  scrotum,  1 216 

amputation  of,  1227 

dermoid  cysts  of,  1 225 

diseases  of,  12 16 

double,  1 216 

fibnms  tumour  of,  1225 

fistula  in,  1209 

gangrene  of,  1 223 

gonorrhcRal  induration  of,  1 168 

herpes  of,  1223 

homy  excrescences  on,  1224 

inflammation  of,  1223 

lymfyhatics  of,  1 1 66 

malformations  of,  1 2 16 

nievus  of,  79 
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Penis — continue, 
sarcoma  of,  1225 
sebaceous  cystfl  of,  1225 
squamous  carcinoma  of,  1225 
warts  on,  1 224 
warty  carcinoma  of,  1225 
wound  of  dorsal  artery  of,  in  lithotomy^ 
1065 
Penrose  and  Lee  Dickinson,  cases  of  sab- 
diaphragmatic  abscess,  935 
Pepper,    Dr.,    tapping    pulmonary   cavity, 

762 
Porchloride  of  iron,  injection  of  in  aneurism, 
149,  188 
in  gluteal  aneurism,  235 
in  cystic  bronchocele,  619 
hiemorrhagic  diathesis,  83 
intraorbital  aneurism,  18S 
ntevus,  73 

pulsating  bronchocele,  616 
varix,  60 
Perchloride    of   mercury  in    treatment    of 

tuberculous  disease  of  bladder,  1 1 28 
Percussion  in  intestinal  obstruction,  911 
Perforatiug  necrosis,  298 
Perforations  in  palate,  677 
Pericardium,  drainage  of  the,  764 

tapping  the,  763 
Perimetric  abscess,  1 296 
Perinseum,  rupture  of,  1276 

with  recto- vaginal  fistula,  965 
wounds  of  arteries  of,  1064,  1073 
PerinaBal  abscess,  ri68,  1207,  1276 
forms  of,  1207 
treatment,  1208 
fistula,  1209 
hernia,  890 

incision  in  imperforate  anus,  950 
lithotrity,  1093 
section  tor  stricture,  1195 
Perinephritic  abscess,  488,  489,  1007 
Periosteum,  affections  of,  a  cause  of  necrosis, 
287 
inflammatory  processes  in  the,  255,  256 
regeneration  of  bone  by,  291 
Pkriostitis  {periosteum  ;  ilis^  denoting  in- 
flammation), 256,  268 
osteoplastic,  257 
simple  acute,  256,  268 
suppurative,  256,  642 
symptoniH,  268 
tuberculous,  258,  282 
treatment,  269 
Peripheral  necrosis,  288,  290,  294 

nervous  irritation,  deformity  from,  526 
Peritoneum,  i>rolongation  of,   in  descent  of 
testes,  868 
wound  of,  in  lumbar  colotoniy,  923 
Peritonitis  {peritoneum  ;  iV/.v,  denoting  in- 
flammation), with  heniia,  833,  838 
after  abdominal  operations,  816 
heniia  operations,  850,  851 
lithotomy,  :o69 
diagnosis  in  intestinal  obstruction,  907, 
908 
from    intestinal     nephritis, 
1002 
laparotoDiy  for,  926 


Peritonitis — contmued. 

perforative,  927 

tuberculous,  927 

Peri typhli  tic  abscess,  929 

Perityphlitis,  diagnosis  of,  from  acate  hip- 

disease,  423 
Perkowski,  treatment  of  osteomyelitia,  276 
Petit,  cases  of  neurectomy  of  spinid  acce«ory 

for  spasmodic  torticollis,  533 
Pfeifler,  accidental  inoculation  ot  joint  from 

tuberculous  cow,  344 
Pharyngitis,  708 

acute  catarrhal,  70S 
chronic  catarrhal,  708 
erysipelatous,  710 
follicular  or  granular,  708 
phlegmonous,  710 
Pharynx,  abscess  behind,  711 
dysphagia  from,  711 
diseases  of,  708 
epithelioma  of,  71a 
inflammation  of,  710 
polypi  in,  712 

dysphagia  from,  712 
syphilitic  ulceration  of,  711 
tumours  of,  712 

behind,  dysplisgia  from,  712 
Phelps,  treatment  of  talipes  equino- varus. 

556,  557 

wooden    box-splint    for    treatment   of 
spinal  disease,  494 
Phimosis  {'pifxos,  a  muzzle),  1218 

acquired,  12 19 

congenital,   1218 

circumcision  for,  1220,  1 221 

dilatation  in,  1220 

slitting  prepuce  for,  1 2 20 
Phlebitis  (<^Aei|^,  a  vein  ;    i/w,  denoting  in- 
flammation), 57 

causes,  57 

diagnosis  from  lymphangitis,  39 

diff"u8e,  58 

idiopathic,  58 

pathological  anatomy,  58 

spreading  septic,  59,  60 

symptoms  of,  59 

traumatic,  57 

treatment,  60 
Phlegmonous  pharyngitis,  710 
Phosphatic  calculi,  1029 

favouiable  for  lithotrity,  1096 
dejKjsits,   1029 

treatment,  1029 
Phosphorus  necrosis  of  jaws,  625  {set-  287 

reproduction  of  lower  jaw  after,  292. 
627 
Phthisis,  laryngeal,  730 
Pigeon-breast,  303 
Pilcher,  spontaneous  aneurism,  215 
Piles,  blind,  974 

causes  of,  exciting,  976 
predisposing,  974 

cautery  in,  985 

coagulation  in,  980 

coni]>lications  oi",  980 

constitutional  management  of.  982 

dangers  attending  oi>«ratiou2i  for,  qS6 

diagnosis  of,  98 1 


INDEX. 


1337 


Piles — continued. 

excision  of,  983,  985 
external,  974,  977 

syniptoniB,  978 
fleshy,  978 
fflobular,  978 
hsroorrhage  from,  979 
diagnosis  of,  981 
treatment,  981 
internal,  974,  978 

symptoms,  978 
intei-o-extemal,  974 
ligature  of,  984 
longitudinal,  978 
open,  974 
sphacelus  of,  981 
structure  of,  976 
subsidence  of,  980 
suppuration  of,  981 
terminations  of,  980 
treatment,  981 
local.  983 
Pilz,  statistics  of  ligature  of  carotid,  175,  176 
Pimbet,  cases  of  obturator  hernia,  888 
Pirogott',  ligature  of  carotid  for  innominate 

aneurism,  164 
Pitts,  columnar  carcinoma  of  bone,  322 

median  hare-lip,  663 
Plaster  of  Paris  bandage  in  B)>inal  disease, 

491-493 
Plastic  {-wKdavw,  I  form)  surgeiiy,  652 
of  eyelids.  655,  656 

face,  652 

lips,  662 

nose,  656 

jmlate,  671 
Plkura,  inflHUimation  of,  after  ligature  of 

su>)claviHn,  207 
tapping  the,  755 
Plexiform  neuroma,  36 
Plugging  nostrils,  592,  593 
Pnkumonia    after    ligature   of   subclavian 

art«'ry,  206 
Pneumothiirax,  761 
Polaillon,    results  of  excision  of  os  calcis, 

463.  464 
Poland,    cure  of  sul>clavian    aneurism    by 
digital  compression,  190 
statistics  of  suUdavian   aneurism,  189, 

197 
Politzer's  bag,  576,  578 
Pollard,    exciMon    of    the    hip-joint,   434  ; 
results  of  o])eratiou,  438,  439 
retropharyngeal  abscess,  7 1 1 
Pollock,  operation  for  staphylorrhaphy,  674 
Polydactvlism,  538 
I'olymazia.  765 

Polyf)oid  tumours  in  urethra,  1213 
Poi.Yrrs  of  antrum,  630 
of  bladder,  II 30 
in  ear,  585 
fU»Hhy,   594 
in  frontal  sinuses,  601 

larynx,  733 
nasal,  594 

fibrous  596 
malignant,  598 
mucous,  594 


Polypus — continued, 

nasal,  mucous,  removal  of,  595 
pharyngeal,  712 

dysphagia  from,  712 
of  rectum,  963 

diagnosis  from  piles,  981 
of  soft  (mlate,  703 
of  trachea,  738 
of  umbilicus,  946 
uterine,  1284 
Poore  (of  New  York),  disease  of  sacro-iliac 
joint,  403 
treatment  of  ozsena,  589 
Popliteal  aneurism.     Sec  Aneurism 
Porta,  mortality  after  ligature  of  arteries, 

125 
Portal  circulation,  retardation  of,  a  cause  of 

piles,  976 
Pott's  disease  of  spine,  476 
in  adults,  482 
in  children,  482 
Pregnancy  complicating  hernia,  838 

effect  of,  on  cancer  of  the  breast,  805 
roollities  ossium  during,  307 
strangulation  of  umbilical  hernia  during, 
886 
Prepuce,  circumcision  for  disease  of,  1220 
herpes  of,  1 223 
hyi>ertroi)hy  of,  1224 
inflammation  of,  1223 
slitting  up,  for  phimosis,  1220 
Pressure  in  aneurism.     See  Compression 
Pressure-etfects  of  iineurism,  108 
of  aortn,  153 

of  innominate  artery,  161 
of  intracranial  aneurism,  182 
obstmctionM  to  How  of  urine,  994 
Priapism  from  calculus,  1037 

persistent,  1 223 
Proctectomy,  95Q 
Proctotomy,  linear,  955 
Prolapsus  {I^it,  a  falling  forth)  ani,  987 
from  calculus,  1037 
causes  of,  987 
diugnosis  of,  987 

from  piles,  981 
ligntun?  of,  988 
treatment  9d8 
of  rectum,  989,  1037 
C(>m])Iete,  989 
partial,  987 
treatment,  989 
tongue,  678 
vagina.  1276 
Proliferous  <;yftts  of  breast,  780 
PimsTATK   c;i.AM),   alwcesh  of,   1138,   1 140, 
1208 
atrophy  of,  1 1 53 
carcinoma  of,  1 1 55 
dilatation  of,  in  lithotomy,  1055 
dinease  of,  producing  irritable  bladder^ 

1 119 
diseases  of,  1 1 38 
enUrgement  of,  114 1 
from  cnlculuH,  1042 
castration  for,  1150 
characters  of,  1141 
diagDoais  of,  1 146 
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Prostate  Gucrni—coniinucd. 

enlargement  of,  difficnlty  in  lithotomy 
from,  1060,  1062 
influence  on    lithotrity,   1808   {aee 

1097) 
mechanical  effectH  of,  11 43 
moral  effects  of,  1144 
retention  of  urine  from,  1146 

treatment  of,  1151 
symptoms  of,  1145 
treatment,  1147,  1 149 
fibroid  tumours  of,  complicating  litho- 
tomy, 1062 
h{emorrhace  from,  11 36 
incision  of  in  lithotomy,  1054 
inflammation  of,  acute,  11 38 
chronic,  1139 

diagnosis,  1140 
treatment,  1140 
retention  of  urine  from,  2139 
simple  tumours  of,  1 142 
tubercle  of,  11 54 
tumours  of,  1 142 

impeding  lithotomy,  1060,  1062 
Prostatectomy,  11 50 
Prostatic  calculus,  1153 
"^mm  catheter,  11 49 

Prostatitis   ( prostate  gland  ;    itUj  denoting 
inflammation),  11 38 
in  gonorrhoea,  11 66 
Prostatorrhoea  {jrrostate  ;  ^^w,  I  flow),  1 140 

diagnosis  from  sperraatoiThoea,  1268 
Pruritus  ani  (Lot.  itching  of  the  anus),  966 
Pseudo-paralysis,  306 
Psoas  abscess,  484 

diagnosis  of,  490 

from  femoral  heniia,  490,  880 
tumour  simulatini^,  508,  509 
Psoriasis  of  tongue,  679,  680 
Ptosis  (iTTwtns,  a  falling)   from    intracranial 

aneurism,  183 
Pudendal  hernia,  891 
Pudic  artery,  aneurism  of,  234 
Puerperal  arthritis,  336 

mastitis,  771 
Pulmonary  cavities,  tapping,  761 
oj)eration,  762 
trochar  for  tapping,  762 
Pulsating  lironchocele,  615 

diagnosis    from   carotid   aneurism, 

tumours,  diagnosis  from  aneurism,  112, 
324 
of  bone,  322.     Sec  Osteo-aneurisra 
diagnosis,  324,  325 
situation,  323 
synijjtoius,  323 
treatment,  325 
of  groin,  diagnosis  of,  947 
Pulsation  of  aneurism,  112 
of  aortic  aneurism,  1 57 
recurrent,  after  operation  for  aneurism, 
126—130  {srr  246) 
Pulse  in  innominate  aneurism,  162 
Purgatives,  piles  en  used  by  habitual  use  of, 

976 
Purulent  oplithalmia,  preventive  treatment 
of,  in  new.l>orn  children,  1170 


Pyemia  \{irUtv,  pus ;  o3)ua,  blood),  arthr 
from,  336 
gonorrhceal,  1171 
diagnosis    from    interstitiRl    nephrii 

1002 
in  urinary  diseases,  991 
Pyelitis,  a  complication  of  goncrrhoea,  1 1( 
calculous,  1006 
diagnosis,  1008 
Pyelo- nephritis,  995 
Pylorectom^',  935 

Pylorus,   digital  dilatation  of,    for   shn] 
I  stricture,  937  ^ 

I  excision  of,  for  cancer,  935,  936 

Pyonephrosis,  1006,  1017 
nephrectomy  for,  102 1 


Quinsy,  703 

diagnosis,  704 


Rabb,  statistics  of  ligature  of  external  ili 

229 
Race,  influence  of,  on  hernia,  826 
Radial  artery.     See  Artery,  radial 
Radical  cure  of  hernia,   828.     See  Spec 
hemhe. 
ofyaricocele,  1250 
Radius,  diseases  of,  395 
excision  of,  396 

tuberculous  disease  of,  282,  283,  396 
Ralfe  and  Godlee,  8uppre$«ion  of  urine,  ic 
Ransohofl",  removal  of  tumour  of  bladder 

lateral  cystotomy,  11 32 
Ranula,  701 
Rectal  fistula,  963 
Rectangular  staff,  1072 
Rectocele   {rectum^   the   straight   intestii 

«t^Ai7,  a  tumour),  1276,  1277 
Recto-vaginal  {rectum,  the  straight  intesti: 

vagina)  fistula,  964 
Recto-vesical  (r^/rfuw*,  the  straight  intestii 
irsicii,  the  bladder  fistula,  963 
lithotomy,  1075 
Rectum,  absence  of,  949,  951 
adenoma  of,  963 
arrangement  of  veins  of,  974 
atony  of,  969 
carcinoma  of,  956 

excision  of  tumour,  959 

results  of  o|ieration,  960 
treatment.  958 
cauliflower  growth  of,  956 
examination  of,   in    intestinal  ob<tr 

tion,  912 
fistulous  openings  into,  963 
gonorrhreal  inflammation  of.  952 
inflammation  of,  952 
intussusception  of,  961 
invagination  of,  980 
malformations  of,  949 
occlusion  of,  by  s<;ptum,  940 
opening  into  other  canaK  051 
{^pillomata  of,  963 
piles  caused  by  disease  of,  976 
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Rectu  M  — cant  I  nurd. 
])rolapsii8  of,  9S9 

treatment,  989 
Harcoma  of,  962 
stricture  of,  tibroiis,  953 
treatment,  954 
malignant,  956 
treatment,  958 
Htricturc  of,  ayphilitic,  955 
ulceration  of,  952 

wound  of.  in  lateral  lithotomy,  1067 
in  meilian  lithotomy,  1073 
Rectum-dilator,  955 
Recurring  sarcomata  of  breast,  792 
Reducible  hernia,  826.     Sec  Hernia 
tumouHs  of  groin,  947 
of  scrotum,  1266 
Reflex  irritation  of  kidney,  998 
Regnoli's  oi)eration  for  excision  of  the  tongue, 

694 
Rchn,    removal    of   tumour    within  spinal 

canal,  501 
Reid,   treatment  of  popliteal  anenritm  by 

bloodless  method,  143 
Relaxed  throat,  708 
Renal  calculus,  1006 

diagnosis,  1008 
colic,  1007 

tumourn,  diagnosis  of,  1019 
Repair  of  Iwuc  after  excision,  374 
after  necn  sis,  291 
of  jaw  after  r<*moval,  627 
in  tlivided  tendons,  528 
in  joints  after  destruction  of  cartilage, 

339 
Resection.     Svt  Excision 
Ri^tention  of  urine.     Stf  Urino 
Retention -cysts  of  breast,  779 

diagnosis,  782 
Retract i<»n  of  nipple  in  cancer,  794 
Reybunl,  tapping  the  chest,  755 
Rheumatic  arthntis,  354,  500,  535 
acute,  337 
chronic    354 
l^aralysiH,  34 

treatment,  35 
synovitis,  treatment  of,  329 
Rlieumatisni,  dingnoKisof,  from  aneariiin«,  1 14 
from  caries  ot  spine,  488 
tulierculoua  hip  disease, 

423 
osteomalacia,  308 
gouorrhrpal,  1171 
Hcarlatiiial,  337 
Hhinoliths  in  the  nasal  fossr,  591 
Rhinoplastir<»]H*rations(^/r,  the  nose,  vAi^'^w, 
I  form),  656 
modification  of,  661 
Ribs,  necrosiH  of,  298 

RiCKKTH,   301 

cause.M,  301 

defoniiiticH  of  l>ones  in,  303 
of  lower  lunb  from,  551 
dentition  in,  303 
diagnosis  from  osteomalacia,  308 
of  |if  Ivic  l>ones,  com])Iicating  lithotomy, 

1062 
pathology,  304 


Rickets — CimtiH  ued. 

progress  ami  prognosis,  303 
symptoms,  302 
treatment,  305 
Rickety  rosary,  303 
Ricord,  treatment  of  chordee,  1 166 

of  urinary  fistula,  1210,  1211 
Rigaud,  excision  of  scapula,  379 
Rigom  from  catheterism,  1185 
Rivington,  cases  of  intraorbitil  aneurism, 
185,  188 
digital    compression    and    ligature    of 
common  carotid  in  intraorbital  aneur- 
ism. 188 
Rizzoli,    digital    compression     in    axillary 

aneurism,  201 
Robert,    supernumerary  mammary  glands, 

766 
Roberts,  exaess  of  uric  acid  in  urine,  1026 
Robson,  Mayo,  jejunostomy,  937 

operations  on  the  gall-bladder,  941,  943 
treatment  of  neuroma,  37 
Rodent  ulcer,  10 
diagnosis  of,  12 
patholog}*,  12 
symptoms  of,  1 1 
treatment,  13 
Rodgers,  ligature  of  subclavian  arterj*,  195, 

197 
Rogers,  elephantiasis  of  scrotum,  41,  42 
Rose,  excision  of  the  (iasserian  ganglion,  32 

excision  of  femoral  aneurism,  130 
Rosenbach,  micrococci  in  acute  necrosis,  278 
Roth,   Bernard,  treatment  of  lateral  curva- 
ture of  spine,  523 
Rouge  of  Lausanne,  digital  compression  in 
carotid  aneurism,  171 
treatment  of  obstinate  ozwna,  591 
Ronx,  amputations  in  osteomyelitis,  276 
RupTUKE  of  aneurism,  1 16 
axillary,  209 
intracranial,  184 
]x>pliteal,  249 
of  arteries,  spontaneous,  98 
of  f>erin»um,  1276 
Rydygier,  excision  of  pylorus,  935 


Sac  of  hernia,  821 

ascitic  fluid  in,  823 

changes  of  fluid  in,  833 

exiKMure  of,  846 

foreign  iKnlies  in,  824 

hydrocele  of,  823 

opening  the,  847 

sloughing  of,  857 

suppuration  in,  834 

treatment  of,  848 
Sacculated  aneurism,  104 

structure  of,  107 

bla^lder.     Ste  Bladder  and  Lithotomy 
Sack,   results  fA  antiseptic  treatment  after 

excision  of  knee,  453 
Sacro-II.IAc  joint,  di8eas4*  of,  403 

diagnosis,  406 

pathology,  403 
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Sacbo-iliac  joint,  disease  oi— continued. 
progiiosis,  408 
symptoms,  4C4 
treatment,  408 
Sacs  in  omentum,  856 
Salivary  calculi,  702 

fistula,  601 
Sanson,  recto-vesical  lithotomy,  1075 
Saphena  vein,yarix  of,  diagnosis  from  femoral 

hernia,  880 
Saroocele  (o'd^>{,  flesh  ;    in^Ai},  a  tumour), 

1251 
Sarcoma  (o-^pI,  flesh),  alveolar,  of  skin,  15 
of  antrum,  631 
axilla,  815 
bladder,  1133 
breast,  791 

diagnosis,  792 
treatment,  793  . 
central  of  bone,  316 

diagnosis  from  chronic  osteitis  and 
periostitis,  318 
from  aneurism,  319 
cystic  of  breast,  786 

diagnosis  from  cystic  carci- 
noma, 803 
of  testis,  1262 
of  clavicle,  378 
of  kidney,  1018 
of  lower  jaw,  645 
in  muscle,  514 
melanotic,  15 
myeloid,  in  bones,  321 
of  naso-orbital  region,  599 
of  nose,  600 
of  oesophagus,  714 
of  i>arotid  gland,  607 
of  penis,  1225 
of  rectum,  962 
of  upi>er  jaw,  631 
of  uterus,  1286 
periosteal,  317,  319 
pulsating,  diagnosis  from  aneurism  of 

iliac  artery,  223 
round-celled,  in  bones,  317 
in  skin,  15 
of  tonsil,  706 
secondary,  of  bone,  322 
of  spermatic  cord,  1263 
soft,  diagnosis  from  aneurism,  112 
spindle-celled,  in  bones,  315 

in  skin,  15 
of  testis,  1259,  1262 
vascular,  322 
Sarcomatous  polyp,  594 
Savory,    specimens   of    ligature   of  femoral 
artery  for  popliteal  aneurism,  123 
treatment    of    recuiTent    pulsation    in 
aneurism,  129 
Saw,  Butcher's,  375 
for  necrosis,  295 
Say  re,  division  of  neck  of  femur,  441 
excision  of  the  hip-joint,  435 
extension  aftrr  division  of  tendons,  528 
operation  for  angular  ankylosis  of  hip, 

441 
plaster    of     Paris    bandage    in    spinal 


Scalp,  diseases  of,  568 

nsvusof,  75 
Scalpels  for  lithotomy,  1048 
Scaphoid  bone,  excision  of,  467 
Scapula,  excision  of,  380 

results  of,  382 

necrosis  of,  298 
Scar.     Su  Cicatrix 
Scarlet  fever,  arthritis  in,  337 
Scarpa,  case  of  ^actocele,  769 
Scarramuzza,  digital  compresaion  ii 

orbital  aneurism,  108 
Schneiderian  membrane,  thickening 

589 

diagnosis  from  polypus,  595 
Sciatic  artery,  aneurism  of,  235 

hernia,  891 
Sciatic  nerve,  stretching  the,  in  icia 
Sciatica,  22 

diagnosis  from  sacro-iliac  diseai< 

treatment  of,  22,  23 
Scirrhous  wart,  15 

SciRRHUS    (aml^t     a    hard    swelli 
breast,  793.     See  Brea*t 
diagnosis,  802 

circumscribed,  793 

of  tongue,  686 
Scissor-legged  deformity,  442 
Sclerosis  {axXiipos,  baid)  of  bone,  30c 
Sclerotitis,  gonorrhoeal,  1170 
Scoliosis,  518 
Scoop,  lithotomy,  1049 
Scott,  dressing  of  inflamed  joints,  34 
Scraping  in  lupus,  8 

osteomyelitis,  276 
Scrofuloderma,  9 
Scrotal  fistula,  1209 

hernia,  863 

tumours,  general  diagnosis  of,  I 

urethroplasty  in,  1209 
Scrotum,  adhesion  of  penis  to,  1216 

diagnosis  of  tumours  of,  1265 

diseases  of,  1228 

elephantissis  of,  42 

hsematoma  uf,  122S 

inflamniator>'  oedema  of,  122S 

squamous  carcinoma  of,  1 229 
Scurvv,  infantile,  306 

nckets  and,  305 
Secondary  aneurism,  128 

popliteal,  247 

resection  of  joints,  377 
Sedentary  life  a  predisposing  cansr 

976 
Sedillot,  excision  of  tongue,  696 

gastrostomy,  720 

operation  for  staphylorrhaphy^ 
Sediments,  urinary*,  1025 
Seminal  flux,  1267 
Semon,  malignant    disease  of   lar 

737 
Senile  arthritis,  339,  343 

gangrene,  icx> 

necrosis,  288 

osteomalacia,  1063 
Senn,  N.,  cases  of  cysts  of  the  pam 

ileo- colostomy,  924 

treatment  of  caries,  286 


INDEX. 


1341 


Septicaemia  after  abdominal  operations,  816    ^ 
in  unnary  diseases,  991,  1005  ' 

Septic  matter  in  pelvis  of  kidney,  effects  of,   | 
1000 
pneumonia,  a  cause  of  death  in  excision   ! 
of  tongue,  698  I 

Septum  crurale,  relation  to  femoral  hernia,  878   I 
Septum  of  nose,  abscess  ot,  diagnosis  from   ' 
polypus,  595 
lateral  deviation  of,  595 
Sequestrum  {Lat.  a  thing  deposited),  288 
removal  of,  by  natural  process,  293 
by  operation,  293 
Sequestrum  forceps,  295 
Serous  cysts  of  breast,  782 

of  neck,  610 
Serous    collections,    diagnosis    from  spinal 

abscess,  490 
Seton  in  varix  of  lymphatic  vessels,  40 
Sex,  influence  on  aneurism,  102 
calculus,  1035 
cancer  of  breast,  800 
haemorrhoids,  975 
on  hernia,  825 

femora],  880 
lupus,  7 

moUities  ossium,  307 
piles,  975 

spinal  curvature,  519 
Sexual  melancholia,  1267 

treatment  of,  1271 
Shock,  a  caune  of  death  in  abdominal  opera- 
tions, 819 
SHOULnER-JuiNT,   chrooic   rheumatoid    ar- 
thritis of,  359 
diseases  of,  382 
excision  of,  383 
Sibley,    statistics    of   duration    of   life    in 

cancer  of  breast,  806 
Sight  affected  by  intracranial  aneurism,  183 
Silver,  nitrate  of,  in  laryngeal  disease,  729 

in  HiM>rmatorrh(ea,  1269 
Simon,  (tustav,  extirpation  of  kidney,  1020 
Sinis's  catheter,  1213 
SiNUH,  fnmtal,  disfase  of,  601 
SinuMes  in  tulxercnlous  disease  of  hip-joint. 
Siphon  trocliar,  757 

419,  422 

Skin,  adenoma  of,  17 

tjiscases  of,  3 

implicate<l  in  cancer  of  breast,  795 
gonorrha-Al  eniplions  of,  1173 
sarcoma  of,  15 
tranHplantition  of,  653,  655 
Skuli^  diseajwsof,  568 
fungiiH  of,  569 
syphilitic  necrosis  of,  297 
SLoruii  I  N(;  of  aneurism,  116,  130 
of  bursa  itatellsp,  505 
of  hernial  sac,  857,  858 
after  lithotomy,  1069 
Sloughy  ulceration  of  gums,  622 
Small-jM)x,  arthritis  in,  336 
Smith,   (In-ij;,   tn'stment  in   operation   for 

int4*stiniil  obstruction,  915 
Smith,  II.,  o|¥Tation  for  piles,  985 
clamp,  985 
seat  of  urethral  stricture,  1 1  77 


Smith,  R.   W.,  intracranial  aneurism,  181, 
182 
rheumatic  arthritis,  354,  357 
unprecedented  case  of  neuroma,  36 
Smith,  Shingleion,  tupping  pulmonary  cavi- 
ties, 762 
Smith,    Stephen,    statistics  of  ligature   of 

common  iliac  for  aneurism,  232 
Smith,  T. ,  acute  arthritis  of  infants,  339 
gag  for  operations  on  mouth,  673 
WockI's  modiKcatiou  of,  673 
treatment    of    recurrent    pulsation    in 

aneurism,  129 
treatment  of  rheumatoid  arthritis,  356 
Smythe,  ligature  of  innominate  and  verte- 
bral arteries,  191,  199 
ligature    of    innominate     and    carotid 

arteries,  194 
subclavian  aneurism,  130 
Softening  of  bone,  264 

of   brain   from   intracranial    aneurism, 
184 
Soft  polypus,  594 
Sore  throat,  708 

clergyman's,  728 
Sounding  for  stone,  1039 

errors  in,  1041 
Sounds  for  lithotomy,  1038 
lithotrity,  1076,  1077 
urethral  stricture,  1180 
South,  ligature  of  abilominal  aorta,  233 
Southam,  neurectomy  of  spinal  accessory  for 
spasmodic  torticollis,  533 
treatment  of  aneurism  by  injection  of 
fibnn-fernient,  149 
Southey's  drainage  tro<*har,  926 
Souza- Leiti',   j>(>st-mortem   examination    of 

cases  of  acromegaly,  311 
Spanton,  ankvlosis  of  jaw,  649 
Spasm  of  bladder  in  lithotomy,  1061 
Spasmodic  contraction  of  sphincter  ani,  969 
8i)ennatorrhcca,  1270 
strictui-e  of  (psophagus,  717 
urethni,  11 74 
Speculum  uni,  968 
nasal,  587 
vaginae,  1272 
Speech  after  removal  of  tongue,  700 
Science's  amputation  at  shoulder-joint,  385 
for  sul>clavian  aneurism,  198 
Spencer,  W.  (J..  ex{K5riiuents  on  monkeys, 

193 
Speumath'  roKi),  divi«ion  of  in  castration, 
1264 
hiiMuattJCele  of,  1248 

diat;noHiri  from  hernia,  868 
hydrocele  of,  1237 

dia^iosis  from  hernia,  867 
diffused,  1246 

diagnosis  of,  1266 
inflammation  and  al>scess  of,  1237 
relation  of  to  heniia,  864 
solid  tumours  of,  1263 
torsion  of,  1231 
varix  of,  1249 
Spennatorrln^a  {awipftOf  gen.  ovipfMrot,  seed ; 
P4m,  I  flow),  1267 
spasmodic,  1270 
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Spermatorrhwa  —contimusd. 
true,  1267 

diagnosis,  1268 
treatment,  1268 
Spennatos^msnios  {awipua^  seed  ;    aTo^faof, 

contraction  or  spasm),  1270 
Spermatozoa  in  fluid  of  encysted  hydrocele, 

1245 
Sphacelus  (a<pdK9Kos,  gangrene)  of  piles,  981 
Sphenoid  bone,  tumours  growing  from,  641 
Sphincter   ani,   spasmodic    contraction    of, 

969 
Spina  bifida  {Lat.  cleft  spine),  470 
treatment,  473 
bifida  occulta,  472 
ventosa,  313,  402 
Spinal  cord,  jwiralysis  from  injury  of,  34 
slow  compression  of,  in  spinal  disease, 
485 
symptoms,  486 
treatment,  473 
Spink,  angular  curvature  of,  476 
caries  of,  476 

abscess  in,  483 
diagnosis  of,  488 

from  sacro-iliac  disease,  406 
paraplegia  from,  497,  498 
pathology,  476 
prognosis  of,  490 
seat  of,  482 
symptoms  of,  482 
treatment,  491 
diseases  of,  470,  500 

in  cervical  region,  498 

plaster- of- Paris  Imndage  in,  491 — 

493 
lateral  curvature  of,  519 
*  causes  of,  519 

diagnosis  from  tuberculous  disease 

of  hip,  423 
mechanical  contrivances  for,  523 
mechanism  of,  520 
secondaiy,  524 
signs  of,  521 
treatment  of,  522 
Pott's  discaso  of,  476 
tuberculous  disease  of,  476 
tumours  of,  500,  501 
Splay  foot,  561 
Spleen,  extirpation  of,  943 
Splenectomy,  943 
Spondylitis  deformans,  362 
Spongy  exo8t«»sis,  312 

ulceration  of  gums,  622 
Spontaneous    aneurism,    rarity    of,    below 
axilla,  215 
gangrene  from  arteritis,  94 
hematocele,  1246 
Squamous  <"aiu;inuma,  9 

of  bone.  322  • 

diagnosis  from  lupus,  7 
of  gum,  625 
labia,  1274 
leg,  10 
lip,  603 

naso-orbitul  region,  599 
nose,  587,  598 
penis,  1225 


Squamous  carcinoma— t&m/imm^/. 
of  penis,  diagoosis  from  {«piUoutati 

•kin,  9 

primary,  9 
secondary,  14 

scrotum,  1229 

tongjue,  686 

tonsil,  706 

umbilicus,  946 

urethra,  12 14 

uterus,  1285 
Squire,  treatment  of  **  port- wine  stains 
Stabb,  E.  C,  treatment  of  me-bani-  s 

struction  after  tracheotomy.  753 
Staff  for  lithotomy,  1049 

rectangular,  "1072 
Staphylococcus  in  diseased  bone,  263. 

279 
in  pus  of  acute  niamniarr  abM*»-M, 
Staphylorrhaphy     (trrc^A^,*  a    bunrj 

gra))es,   the  tonsils  ;   ^vt«,  I 

672,  673 
FergUMSou*s  operation,  675 
Pollock's  operation,  674 
Sedillot's  operation,  674 
Starr,  Allen,  cases  of  operations  fuT  :a: 

of  the  brain,  573 
Stercoral  ulcers,  904 
Sterility  in  the  male,  1270 
Sternum,  necrosis  of,  298 
Stevens,  ligatui-e  of  internal  iliac,  235 
Steven,  J.  Lindsay,  septic  matter  in  f 

of  kidney,  1000 
Stiles,  nitric  acid    test   in  excision  o< 

breast.  809 
Stimson,  ligature  of  carotid  and  »ubiU 

165 
Stocks,  protrusion  of  ovarian  cv^t  from 

990 
Stokes,   ligature   of  abdominal   aona. 

234 
Stomach,  operations  un,  934 
Stone,  W.  H.,  pressure* effects  of  aiK^or 

108 
Stone  in  bladder,  1031.     See  Calculus 
congenital,  1035 
choice  of  operation  tor,  1094 
in  kidney,  1006 

diagnosis  of.  from  cariey  vi  » 
1008 
Storks,  tapping  pulmonary  cavity,  762 
Strangulated  hernia,  831.     St^  Hernia 
Strangury    {rrpdy^,     drop  ;    wipm,    m 
1112 
in  gonorrhoea,  1 166 
Strapping  the  testicle,  1236 
Streptococcus  in  the  pus  of  acute  1 
abscess,  772 
pyogenes  in  diseased  bone,  278 
ST&icrrRE,  anaesthetics  in,  1 199 
bougies  for,  11 83 
in  hernia,  832 
of  ilio-cKcal  valve,  900 
large  intestine,  904 
diagnosis,  910 
prognosis,  905 
small  intestine,  899,  911 
cssophagna.     Set  (Esopluigai 
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Strictl'RE— <(>yt///M««i. 

of  rttctiim.     See  Rectum 
urethni.     Sec  Urethra. 
StmniouH  arthritis,  343 

eoustitutioua,  caries  in,  281 
dactylitis,  402 
lip,  (5o2 
oza^na,  590 
Styptics  ill  haemophilia,  83 
Subclavian  artery.     Su  Artery,  subclavian 

vein.     See  Vein 
Subcutaneous  injection  of  ergotiu  in  aneur- 
ism, 149 
injection  in  neuralgia,  23 
ligature  in  treatment  of  UKvi,  75 
nwvi,  71 
Miction  of  neck  of  femur,  442 

of  tendons,  527 
tuberoh',  jwiinful,  36 
'Subdiaphragmatic  abscess,  935 
Submammary  abscess,  773,  777 
Submaxillary  tumours,  removal  of,  612 
Submcntiil  excision  of  tongue,  694 
SubiHiriosteal  excision  of  os  calcis,  462 
Supeniuinerary  breasts,  765 
fingers,  538 
nipples,  766 
toes,  566 
Suppression  of  urine,  1012 
SrpruitATioN  of  aneurism,  116,  130 
in  axillary  uneurism,  208,  21 1 
after  ligature  of  subclarian,  208 
in  carotiii  aneurism,  174 
iliac  uneurism,  229 
in  antrum,  628 
of  bone,  256 
dilluse,  256 
bn-Hst,  773 
bursji  patella',  505 
burw,  504 
in  hernial  sac,  834 
hip-joint  disease,  418 
joints,  332 
of'ki«ln«y,  995,  1002 

piles,  '9X1 
in  sarro-iliac  disease,  406 
S>r  also  Al)Hcess 
Suprapubi'-.   eystotomy,    1 1 28,    1 1 32,    1 149, 

1152.  i»53 
drainage  of  bhulder,  1 128 
lithotomy,  1042.  1043 
in  women,  1 104 
indications  for,  1094 
pm-^tJitee.tomy,  1 1 50 
Surgical  sole,  562,  563 
Sutton,  Ml terio- capillary  fibrosis,  91 
Sutton,  Bland,  adenomata  of  tongue,  685 
excision  of  outer  half  of  clavicle,  379 
SmuK-H  in  hare  lip,  665,  668,  669 
Syme'n  disarticulation  at  ankle-joint,  460 
extracranial  aneurism,  180 
oiH'ration  for  contraction  of  lip,  671 
o|M>ration  for  stricture,  1 195 
Symon<ls,  II.   P.,  treatment  of  congenital 

talipes  eipiino-vams,  559 
Symonds,   (.'barters,    cosophageal    strictttre, 
719 
treatment  of  cystic  bionchocele,  619 


I   Symonds,  ChvLviev^— continued, 

tuberculous  disease  of  neck  of  femur, 

I  443 

I   Syndactylism,  539 

I   Synovial  membrane,  destruction  of  cartilage 

from  disease  of,  334 
i  primary  tubercle  of,  344 

1  of  foot,  459 

I  inflammation  of,  326 

I   Synovitik   {sifiiovial   membrane ;    i7m,   do- 
noting  inflammation),  326 
I  acute,  326 

I  causes  of,  326 

!  i>athology,  327 

symptoms,  327 
j  terminations  of,  329 

treatment,  329 
I  chronic  serous,  328  (see  348) 

treatment,  329 
rheumatic,  329 
I   Syphilis,  diagnosis  from  rodent  ulcer,  12 
a  predispasiug  cause  of  atheroma,  92 

chronic  osteitis, 

270 
necrosis,       287^ 

t  Syphilitic  canes,  260,  282 

disease  of  breast,  778  {see  770) 

of  testicle,  1256 
gumma  in  tongue,  684 
diagnosis  of,  687 
ti-eatnient,  684 
"  laryngitis,  729 

I  necrosis,  287,  297 

onychia,  2 
I  oztena,  588 — 590 

stricture  of  retrtum,  953 
synovitis,  326 

treatment,  329 
tumours  of  muscle,  514 
ulcemtion  of  tongue,  diagnosis  of,  687 
Syringe  for  lithotomy,  1049 
for  lithtitrity,  1077 
Syringo-myelocele,  472 


TA(iLIACOTIAN    OPKK.VTION,  653,  657 

Tait,    Lawson,    i-emoval   of   impacted  gall. 

stone,  942 
Talipes    {ta/us,    an    ankle ;  pes,    a    foot) 
551 
calcaneo- valgus,  551,  560 
calcaneus,  551,  559,  560 
equino- varus,  552-559 
etjuinus,  551,  559,  560 
pathological  anatomy,  554 
valgus  551.  559.  560 

spurious,  561 
yams,  551.  552,  554 
Tansini,  nrsectiou  of  the  liver,  941 
Tapping  the  alMlomen,  926 
the  chej*t,  755—757 

head,  571 
hydrocele,  1240,  1241 
in  treatment  of  hydatids  of  the  liver, 
940 
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Tapping — continued, 

ovarian  tumours,  1287 

the  pericardium,  763 

the  pleura,  755 
Targett,  nydatids  in  bone,  314 
Tarsus,  articulation  of,  459 

excision  of  bones  of,  468 

tuberculous  disease  of,  458 
Taxis  (Tcto-o-w,  1  put  in  order),  838 

in  acute  obstruction,  913 

in  obturator  hernia,  889 
Teale,  excision  of  encapsuled  nfevi,  72 
Teevan,  urethral  injector,  1 164 

on  tumours  of  muscle,  514,  517 
Tendo  Achillis,  division  of,  557 

disease  of  bursa  beneath,  509 
Texdons,  disease  of  sheaths  of,  511 
inflammation  of,  511 

division  of,  527 

repair  after,  528 

hamstring,  contraction  of,  548 
Tenesmus  from  calculus,  1037 
Tenosynovitis    {rivuv,  a    tendon  ;   synovial 
membrane  ;  /Yw,  denoting  inflamma- 
tion), 511,  512 
Tenotomes  for  division  of  tarsal  ligaments, 

556 
Tenotomy  (t#V«*',  a  tendon  ;  T6/»y«,  I  cut),  527 
Terrillon,  resection  of  the  liver,  941 
l^Tis,  abscess  of,  1 237,  1252 
atrophy  of,  1235 
carcinoma  of,  1262,  1265 
cystic  disease  of,  1261 
diseases  of,  1230 
enchondroma  of,  1261 
fibroma  of,  1261 
gummata  in,  1257 
inflammation  of,  acute,  1234 
chronic,  1237,  1251 
treatment,  1253 
gonorrha»al,  1169 
in  in;^iinal  canal,  1231 

diagnosis  from  hernia,  867 
subacute,  1235 

treatment,  1236 
treatment  of,  1235 
malposition  of,  1230 
misplaced,  treatment,  1232 
neuralgia  of,  1233 
relation  to  inguinal  hernia,  864 
retroversion  of,  1233 
sarcoma  of,  1262 
solid  enlargenit'iits  of,  1251 

diagnosis,  1258,  1259,  1266 
strapping  the,  1236 
syphilitic  disease  of,  1256 
tuberculous,  1253 

treatment,  1256 
tumours  of,  1259.     iSr*' Adenoma 

diagnosis  from  hernia,  868 
undescended,  diagnosis  from  congenital 
hernia,  869 

from     inguinal     hernia, 
867 
disease  in,  1263 
Thierr)',  treatment  of  aneurism  by  flexion,  145 
Thiersch,  ojjeration  for  extroverted  bladder, 
1 109 


Thigh-bone.    See  Femur 

Thomas's  splint  for  hip  disease,  428,  429 

knee-splint,  445 
Thomas  (of  Adelaide),  cases  of  treatment  of 

hydatids  of  the  liver,  940 
Thompson,  Henry,  bar  at  neck  of  bladder, 

"45 
digital  exploration  of  bladder,  1 1 19 
improved  evacuator,  10S2 

lithotrite,  1078 
lithotrity  at  a  single  sitting,  1088 
prostatic  tumours,  1 142 
statistics  of  calculi,  1035 

of  lithotomy,  1070,  1071,  1095 
lithotrity,  1092, 1095 
stone  in  elderly  men,  1037 
stricture-expander,  1 190 
treatment  of  tumours  of  bladder,  1131, 

1 132 
urethral  stricture,  seat  of,  1 1 77 
urethrotomy  by  median  perineal  incision, 

1 132  (»ee  1 1 19) 
villous  tumours  of  bladder,  1 130 
Thompson's  siphon-trochar,  757 
Thomson,    A.    T.,    intracranial    aneurism, 

182 
Thomson,  W.,  ligature  of  innominate  artery, 

192 
Thorax.     Sec  Chest 

Thornton,  Knowsley,  cases  of  nephrectomy, 
1024 
examination  of  kidney   by  abdominal 
section,  10 12 
Throat-mirror,  724 
Thrombosis,  venous,  51 
causes,  51 
effects  of,  55 
pi-ocess  of,  53 
symptoms,  57 
treatment.  57 
Thumb,  malformations  of,  538 
Thyroid  cancer,  620 

Thyroid  gland,  diseases  of,  613.     5rY  Bron- 
chocele 
adenoma  of,  619 
malignant  tumours  of,  62' > 
scooping  out  portion  of,  61 8 
swellings,  diagnosis  from  aneurism.  171 
Thyroiditis,  620 
Thyrotomy  (9jip«br,  a  shield ;  tTS*,  to  W  like  ; 

t«'mw*,  1  cut),  734 
Tibia,  acute  necrosis  of,  293,  455 

dislocation  of,  contraction  ot  kntn*.  547 
excision  of,  455 
Tibial  artery.     See  Arten*.  tibial 
Tic  douloureux,  27 

muscular,  ^ 
Todd,  ligature  of  brachial  artery  f^T  »|ton- 

taneons  aneurism  of  forearm.  215 
Toe-nail,  hy|>ertrophy  of,  2 

ingrowing  of,  3 
Toes,  contraction  of,  565 
excision  of  great,  469 
hypertrophy  of,  566,  567 
Hupemumerary  ani  webbed,  566 
Tomes,  cysts  of  lower  jaw,  643 
Tongue,  al>scess  of,  67Q 
adenoma  of,  684 
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Tongue— «m</nti«rf. 

aneurism  by  anastomosiA  in,  685 

diseases  of,  678 

epithelium  of,  diseased,  680 

excision  of,  691 — 700 

fibrous  and  fatty  tumours  of,  685 

fissures  or  cracks  of,  684 

glazed  red,  681 

hydatids  in,  685 

hypertrophy  and  prola]isus  of,  678 

ichthyosis  of,  679 

inflammation  of,  679 

lichenoid  of,  682 

naevus  of,  79,  685 

operations  on,  690 

prolapsus  of,  678 

psoriasis  of,  679,  680 

removal  of,  690 

by  excision,  691 

haemorrhage  during,  697 
after-treatment,  697 
by  galvanic  ecraseur,  692,  693 
Jaeger's  o])eration,  696 
Kooher's  u))eration,  695 
Regiioli's    or    submental   o]>era- 

tion,  694 
S^dillot's  ()i>eration,  696 
Whitehead  h  operation,  692 
with  scissors,  693 
methods  of,  compannl.  698 
results,  699 
speech  after.  700 
sloughing  ulcer  of,  686 
h(|uamous  carcinoma  of,  686 

division  of  lingual  nerve  for,  688 
ligature  of  lingual  artery  in,  689 
treatment,  690 
syphilitic  gumnm  of,  684 

diagnosis,  687 
tumoun*  of.  684,  (>85 
ul«erution  of.  682 
himjile,  682 
synhilitic.  6.S4 
tulMTfulou.s  683 
warts  on,  684 
Tongue-tie.  67S 
Tonsil-guillotine,  706 
Tonsillitis,  703 

(liagiiosis,  704 
Tonsils,  abscess  of,  simulateil  l>y  aneurism 
of  internal  earotid,  171 
dixeaseH  of,  703 
hyp»»rtrophy  of,  704 
treatment,  705 
inHaniniation  tif,  704 
malignant  di>iea.se  of,  706 
removal  of,  705,  706 
Tojihi  (/>//.  sand  or  gra%'e|. stone)  in  ear,  577 
Torlieollis  (torti/H,  twisteiK  from    titn/iwo,  I 

twist  ;  roiiuniy  the  neek),  529 
Ti:ACHf.A.o|>erations  on,  742.     Sf  I-ar>iigo- 
tomy  and  Tracheotomy 
]iolypus  of,  738 

pressure  on  by  aortic  aneurism,  155 
TracheH-hooks,  747 
tampon,  637 

tulx's.  748,  740 

ii-moval  of,  752 
VOL.   II. 


Trachfotomt  {rpax^td^  the  trachea  ;  Wfuw, 
I  cut),  739,  742 
after-treatment  of,  751 
in  children,  750 

chloroform  in,  745 
compared  with  laryngotomy,  750 
difficulties  and  accidents,  745 
hemorrhage  in,  746 
indications  for,  740 
in  laryngeal  disease,  7^1 
membranous  laryngitis,  739 
results  of  operation,  740 
operation  of,  743 
Transplantation  of  bone,  374 

of  skin,  653,  655 
Traumatic  {rpavfia,  a    wound)   diaphrag- 
matic heniia,  891 
hfematocele,  1246 
laryngitis,  728 
neuromata,  36 
paralysis,  34 
phlebitis,  57 
Travers,  accident  in  li.icfiture  of  sul)clavian, 

197,  205 
Trendelenburg,    oj)eration     for    extroverted 
bladder,  1109 
trachea-tampon,  637 
Trephining  bone,  272 
Treves,  F.,  ciises  of  c;pcal  hernia,  824 

cases    of  stricture  of  ileo-ca»cal  valve, 

900 
cases  of  partial  enterocele,  836,  837 
intestinal  obstruction,  894,  904 
ligature  of  lingual  arteries  in  excision 

of  tongue,  694 
ligature  of  internal  iliac  artery,  236 
relapsing  typhlitis,  932 
treatment  of  umbilical  hernia,  886 
Trigeminal  neuralgia,  27 

treatment,  28-  33 
Trochanter,  great,    tuberculous    disease   of, 

443 
enlargement  ot  bursse  about  the,  508 
Trochar  for  tapping  chest,  757 
Tropical  absj-ess  of  liver,  938 
Trousseau,     tracheotomy     in      membranous 

laryngitis,  740 
Trusses,  application  of,  827 
Tubercle  liacillus,  5,  47,  267,  2S2,  343,  344, 

476,  683.  1 1 28 
TrnKi:«  i,r  of  bladder,  1127 
prostate,  1 1 54 
synovial  membrane,  344 
thyroid,  630 
painful  sulN'Utaneous,  36 
Tuberculin,  injection  of,  in  cam's  of  lupus,  7 
Tulx-rculosis  oi  breast,  777 
Tuberculous  caries,  282  {s^e  347) 
dactylitis,  402 
dropsy  of  joints,  328,  329,  330,  346  (w< 

364.  367).  349 
emiiyema,  346,  761 
hyJropH,  346,  511 
kidney,  1015 

nephre4tomy  for,  1 021 
laryngitis,  730 
mastitis,  777 
necrosis  of  bone,  298 

4  B 
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Tuberculons  neck  of  femur,  443 
osteomyelitis,  264,  282,  402 
periostitis,  258,  282 
peritonitis,  927,  928 
teno-synoviUs,  511 
ulceration  of  leg,  9 
of  rectum,  952 
of  soft  palate,  703 
of  tongue,  682 
Tuberculous  Disease  of  ankle-joint,  456 
of  axillary  glands,  813 
bladder,  11 27,  1128 
bone,  264,  265,  266,  267,  282,  284, 

298,  414,  444 
breast,  777 
bursa,  508 

cancellous  ti&sue,  265—268 
cranial  bones,  298 
elbow-joint,  387 

excision  in,  389 
hip-joint.    See  Hip-joint,  tuberculoun 

disease  of 
joints.        See     Joints,     tuberculous 

disease  of 
knee-joint,  444 

leg,  9 

lymphatic  glands,  45 

diagnosis,  47 
metatarsus,  458 
neck  of  femur,  443 
OS  calcis,  461 
radius,  282,  283,  396 
sacro-iliac  joint,  404 
spine,  476 

synovial  membrane,  345,  348,  352 
tarsus  and  metatarsus,  458 
testicle,  1253 

treatment,  1256 
tongue,  683 
trocnanter,  443 
wrist,  282,  283,  396 
Tubular  aneurism,  103,  135 

calcification  of  arteries,  96 
Tufnell,  com))re88ion  in  aneurism,  138,  140 

compressor,  138,  139 
Tumours,  abdominal,  diagnosis  from  aneur- 
ism of  aorta,  221 
of  alveoli,  623 
of  antrum,  630 

treatment,  633 
in  axilla,  813 
of  bladder,  992,  11 29,  1133 

diagnosis  from  enlarged  prostate, 

1 146 
treatment,  11 32 
bone,  313 

pulsating,  322 
brain,  572 
breast,  779 
diagnosis,  790,  802 
malignant,  791 
non -malignant,  784 
bursa  patellie,  5ci5 
cheeks,  601 
cartilaginous,  513 
cystic,  of  bone,  313 

in  floor  of  mouth,  700 
dentinal,  6iV3 


Tumours— <»iiitntMdL 
of  dura  mater,  568 
of  ear,  577 
erectile,  69 
of  groin,  947 

diagnosis  from  iliac  anearism,  223 
from  hernia^  880 
from  iliac  and  psoas  abwea 

488,489 
treatment  of,  947 
of  gums,  623 
hsemorrhoidaL     See  Piles 
of  humerus,    diagnosis    from    axillar 

aneurism,  200 
intrapelvic,  intestinal  obstmction  fn»m 

918 
intrathoracic,  dysphagia  from,  716 
intraspinal,  501 
of  jaw,  lower,  642 
upper,  631 

behind,  641 
labia,  1274 
keloid,  of  skin,  16 
Ucteal,  769 
of  kidney,  1018 
diagnosis,  10 19 
nepnrectomy  for,  1021 
labia,  1274 
larynx,  732 
lips,  602,  603 
malar  bone,  633 
muscles,  514 
meningeal,  501 
naao -orbital,  ^99 
naao-pharyngeid,  596,  598 
non-pulsating,  diagiKksis  from  anf  nn«n 

"3 
of  neck,  610 — 612 

diagnasis  from  aneurism,  170 
dysphagia  fron  1 ,  716 
nose,  586,  587 

malignant,  49S 
oesophagus,  714 
ovaries,  1286 
pachydermatous  of  5sca1ii,  5^ 
of  parotid  gland,  607 
penis,  1225 
pharynx,  715 

dysphagia  from,  715 
in  popliteal  space,  diagnosi^t  from  ici 

ism,  113,  239 
of  prostate,  simple,  1 142 

obstructing  lithotomy,  1060,  i< 
pulsating,  diagnosia  from  anenrism. 

324 
of  rectum  (paptUomata),  963 
scrotum,  1228 

diagnoHis  of,  1 265 
skin,  15,  16 
spermatic  cord,  1263 

diagnosis  from  heniia,  123a 
spine,  500 
testis,  1251,  1259,  1263 

diaffnosis  from  hernia,  S6S 
thyroid  body,  620.     Se€  Bruii<ho 
tongue,  684,  6S5 
tonsil,  malignant,  706 
urethra,  1213 
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of  uterus,  1278 

diagnoHis,  1279 
Tunica  Vaginalis,  haematocele  of,  1246 
diagnosis  from  hernia,  868 

from  hsematoccle  of  cord,  1248 
hernia  in,  868 

encysted,  870 
hydrocele  of,  1238 

diagnosis  of,  1266 

from  iiiffuinal  homia,  867 
Turner,  treatment  of  elephantiasis  Arabum, 

43 
Twynam,  dia^osis  of  calculus  in  ureter  l>y 
abilominal  section,  1013 
ligature  of  innominate  artery,  192 
Typhlitis,  928 

relapsing,  932 
Typhoid  fever,  arthritis  after,  336 

diagnosis  from  suppurative  nephritis, 
1003 


CLCKRof  anus,  966 

atheromatous,  89,  92 

crateriform,  10 

of  cheeks,  601 

gastric,  perforation  of,  934 

lia-morrhoidal,  952 

ro<l«?nt,  10 

sterconi),  904 

of  foot,  perforating,  19  (see  472) 
gums,  622 
lips  602 
nost»,  587 
tongue,  682—684 
rip«'ration  of  arteries,  97 

I  tone,  260 

rartilsgp,  335 

(pM)phagUM,  712 

re<;tuui,  952 

umbilicus,  946 
rina,  diseases  of,  395 

excision  of,  396 
rinar  art«'ry.     See  Artery,  ulnar 
I'liibilical  fistula,  946 

hernia,  884.     See  Hernia 

in  adults,  884 

in  children,  884 
l*mbilif;un,  diseases  of,  946 
rrwmic   {olpop,    urine;   aljiio,  blood)  fever, 

1003 
I 'lano plasty  [uraniarus,  an  old  term  for  the 

Iiulute,   from  olpdpit^  the  sky  ;  wKturo^^ 
fonii),  675 
Crate  of  urniiioninm  calculus,  1026 
Tret^T,  <'ul<iihis  in,  1013 
dilatiitiun  of,  993,  1179 
s^eon^Ury  disease  of,  993 
ruKTiiKA, 

bulb  of,  wounded,  1064 
ral(!ubiH  in,  I  too 

iiniiaeted  in,  1089 
in  children,  iioi 
dilatation  of,  in  removing  calcnlas  in 
female,  1103 


U  KKTftiLk— continued, 

dilatation  of,  behind  stricture,  11 78 

in  treating  stricture,  1182,  1188 
effect  of  enlarged  prostate  on,  11 43 
examination  of  in  stricture,  11 80 
false  passages  in,  1 187 
fistula  of,  1208 
hsemorrhage  from,  11 36 

afte  -  catheterism,  1187 

in  g  tnorrhcba,  11 67 
inflammation  of,  11 56 

specific.     See  Gonorrhoea 

in  treatment  of  stricture,  1187 
missing  the,  in  lithotomy,  1066 
opening  the,  in  retention,  1 200 

in     stricture,     1192,    1199.       See 
Urethrotomy 
plastic  operations,  1209 
rectum  opening  into,  951 
squamous  carcinoma  of  male,  12 14 
tumours  of,  1213 

UUETHRA,  StRICTUKE  OF,   1 1 73 

age  at  which  it  occurs,  1176 
catheterism  in,  11 80 

accidents  attending,  11 85 

amesthetics  in,  11 99 
complications  and  results  of,  1202 
congestive,  1175 

treatment,  1175 
constriction  in,  11 78 
detection  of,  11 79,  11 80 
diagnosis  from  enlarged  prostate,  1 146 
dilatation  of,  continuous,  1188 

foi-cible,  1189 

gradual,  1182 
examination  of  (latient  for,  1180 
excision,  1196 

extravasation  of  urine  in.  1204 
in  females,  121! 
after  gonorrhtea,  1 168 
forms  of,  II 74 
im{)ermeuble,  1 19S 
of  meatus,  1198 
mechanical  result h  of,  1 184 
muscular,  11 74 
not  a  great  obstruction   to  lithotrity, 

1097  (see  1089) 
operations  for,  1197 
organic,  11 74,  11 76 
pathological  appearances,  11 77 
at  orifice,  1 198 
{lenneable,  1 195 
retention    of   urine   from,    1202.      S^e 

Urine 
nipturo  of,  forcible,  1 189 
seat  of,  1 1 76 
sfiasmodic,  1 1 74 

treatment,  1174 
symptoniM  of  congestive,  1175 

organic,  11 76 

s|»asmodie,  11 74 
t^atinent  of  congestive,  11 75 

organic,  ti8i 

by  dilatation,  ti82,  1189 
division,  1192 
electrolysis,  1189 
forcible  expansion  or  ruj*- 
ture,  II 89 
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Urethra,  Strictxjrb  oY-^wiUiMud. 

treatment  of  oiganic,   general  results, 

I20I 

methods  of,  compared,  1 197 
spasmodic,  11 74 
Urethral  fever,  1003,  11 85 
forceps,  1090 
lithotomy,  iioo 

in  females,  1 104 
lithotrite,  1090 
Urethritis  {urethra  ;  Uis^   denoting  inflam- 
mation), 1 1 56 
granular,  1160,  11 64 
Urethrometer  {urethra  ;  fjL4rpoy,  a  measure), 

1181 
Urethroplasty  {urethra  ;  xXAfffru^  I  form  or 

fashion),  1209,  12 10 
Urethrotome    {urethra;     rifAyot,     I      cut), 
Civiale's,  11 98 
Hill's,  1 193 
Urethrotomy   {urfthra  ;   rdfiyw,    I    cut),    in 
impermeable  stricture,  1 199 
for  permeable  stricture,  1 195 
external,  1 195 
internal,  1192 
for  urinary  fistula,  1209 
Ureihro- vaginal  fistula,  121 2 
Uric  acid  calculi,  1027,  1096 

unfavourable  for  lithotrity,  1096 
deposits,  1025 

treatment,  1027 
Urinary  calculus,  1025.     See  Calculus. 

diseases,    pyivinia    and   septicaemia   in, 

991 
fistula,  947,  1208 
organs,  operations  for,  1209 

elfect  of  ciilculus  on,  1042 

of  enlar<:je4  prostate,  1 143 
secondary  diseases  of  from  sur- 
gical causes,  991 
states  of,  influencing  propriety 
of  opemtion,  1097 
vaginal  fistulie,  1212 
L'ltiNE,    albuminous,    in    relation   to   litho- 
tomy, 1047 
to  lithotrity,  1097 
blood  in,  1 1 35 

iu  calculus,  1037 
deposits  in,  1025 

carbonate  of  lime,  1030 
cystine,  1030 
oxalate  of  lime,  102S 
pliosphatic,  1629 
uric  ai'id,  1025 
extravasation  of,  1204 
etiects  <>f,  1 205 
treatment  of,  1206 
How  of,  impeded  by  calculus,  1037 
incontinence  of,  1125 

from  calculus  in  the  female  bladdi  r, 

1 103 
hysterical,  1 1 26 
morbid,  iu  irritable  bladiler,  11 17 
mollities  ossium,  308 
vesical  catarrh,  1 1 14 
overflow  of,  1126 

ipiantity  of,  in  intestinal  obstruction, 
912 


Urine — continued, 

retention  of,  from    atony  of   bladdei 
1 123 
from  catheterism,  11 86 

congestive  stricture,  1 1 75 
enlaiged  prostate,  1146,  115 
hysterical,  1 126 
from  oi^^^anic  stricture,  1202 
aspiration  in,  1203 
forcible  catheterism  in,  1203 
tapping  bladder  above  pube 

m,  1204 
urethrotomy  in,  1200 
from  prostatitis,  1139 

spasmodic  stricture,  11 74 
suppression  of,  1012 
Uterus,  absence  of,  1277 

aflections  of,  exciting  piles,  976 
cauliflower  excrescence  of,  1285 
chronic  discharges  from,  1278 
columnar  carcinoma  of,  1284 
extirpation  of,  1285 
gravid,  in  umbilical  hernia,  8S5 
malignant  diseases  of,  1284 
polypi  of,  1284 
sarcoma  of,  1286 
squamous  carcinoma  of,  1285 
tumours  of,  1278 
Uvula,  elongation  of,  703 


Vagina,  discharges  from,  1278 

in  children,  1173,  1278 
diagnosis  of,  1172 
fistulous  openings  into,  1212.     Set  Fl 

tula 
imperforate,  1277 
prolapsus  of,  1 276 

irrilal>le  bladder  from,  11 20 
Viginal  canal,  congenital  alienee  of,  1277 
hernia,  891 
hydroceb*,  1 238 
lithotomy,  1104 

outh't,  occhisjon  of.  in  chihlren,  1275 
siH'culum,  1272 
Valsalva's  treatment  of  aneurism,  118,  iSo 
Van  der  Meulin,  tn  atment  of  aneun>m  I- 

mechanical  nu  ans,  1 50 
Vanzetti,  digital  pressnre  iu  aneurism,  14: 

188,  201 
Vari<'o<'cle  {rarif  :  ici^Atj,  a  turnout),  1249 
diagnosis  of,  1 25 1.  1266 

from  hernia,  868 
radical  cure  of,  1250 
symptoms  of.  1249 
treatment,  i2$o 
Varicose  aneurism,  152 

in  neck,  16S 
Varix,  Ankurismai^  152 

in  groin,  result  of  ligature  of  extrn; 

iliac  for,  229 
of  jugular  vein.  170 
of  labia,  1 274 
of  lymphatics,  40 
iu  neck,  168 

diagnosis    from   carotid    aii«>iiri<i 
170 
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Vauix,  Aneusismal— eon^mii^. 

of  saphena  vein,  diagnosis  from  hernia, 

of  veins,  appearances  and  symptoms,  62 
causes  of,  61 
locality,  61 
morbid  anatomy,  62 
progress  and  eiiects,  62 
structure  of,  62 
treatment  of,  64 
Vascular  sarcomata,  322 
tumours  in  antrum,  630 

in  upper  jaw,  630 
in  urethra,  1214 
VsiKt,  diseases  of,  ci 

axillary,  wound  of,  in  excision  of  breast, 

809 
hemorrhage    from    during    lithotomy, 

1066 
inflammation  of,  57 

dilTasc,  58 
femoral,  wound  of  in  operation,  244 
jugular,  aneurismal  varix  of,  170 
of  neck  and  arm,  enlarged  in  innominate 

aneurism,  162 
pressure  of  aneurism  on,  108 
pulmonary,  pressure  of  aortic  aneurism 

on, 157 
of  rectum,  arrangement  of,  predisposing 

to  piles,  974 
saphena,  varix  of,  diagnosis  from  femoral 

hernia,  880 
sitermatic,  varix  of,  1249 
Velpeau,  case  of  galactocele,  769 
hernia  in  tunica  vaginalis,  868 
neuralgia  of  the  breast,  766,  767 
Venous  mevi,  69 

throml)osis,  51 
Ventral  hernia,  887 
Vermiform  appendix,  perforation  of,  930 

treatment,  932 
Verneuil,  plexiform  neuroma,  36 
Verruc».     See  Warts 
Vertebras.     See  Spine 
Vertebral  artery,  aneurism  of,  180 

ligature  of,  199 
Vesical     See  BUdder 
Ve»ico- vaginal  fistula,  1212 
Vesirnla*seminale8,gonorrh(pal  inflammation 

of,  1169 
Villous  canc4T  of  breast,  799 
synovial  membrane,  355 
tumour  uf  bladder,  1129 
of  rectum,  963 
Virchow,  leontianis  ossea,  311 

on  the  nature  and  camtes  of  iit  beroma,  90 
I  Mthology  of  chronic  interstitial  niiMtitis, 

774 
Vision.     Sre  Sight 

VitringH,  statiNtirs  of  gastrostomy,  722 
Voire  after  staphylorrhaphy,  677 
V<ilkniann,  erasion  of  joint  in  olmuiir  ar- 
thritis 353 

operation  for  abwv's.H  of  liver,  940 

perforating  netTosin,  298 

treatment  of  lupus,  8 
Volvnlu**  r>r  sigmoid  floxuie,  897,  916 

diagnoMiM,  909—911 

VOL  It. 


Vomiting  in  intestinal  obstmction,  910 

strangulated  hernia,  835 
Vulpius,  cases  of  removal  of  the  spleen,  943, 

944 
Vulva,  mevus  of,  80 


Waklby's  stricture  dilator,  1 190 
Walsham,  statistics  of  inguinal  aneurism, 

224,225 
Wardrop,  distal  ligature  of  carotid,  177 
ligature  of  subclavian  for  innominate 
aneurism,  164,  167 
Warren,  ligature  of  subclavian,  197 

rodent  ulcer,  13 
Warts,  18 

gonorrhueal,  1168 
on  labia,  1274 
'  lips,  603 

penis,  1224 
soft  palate,  703 
tongue,  684 
\  Warty  carcinoma  of  penis,  1225 
I  diagnosis  from  papiUomata,  1226 

cicatrices,  16 
condition  of  joints,  364 
of  tongue,  684 
!   Water-closet  seats,  high,  a  probable  cause  of 

hernia,  826 
i   Watson,  H . ,  ligature  of  the  abdominal  aorta, 

234 
I  treatment  after  excision  of  knee-joint, 

452 
■   Watson,  P.  H.,  excision  of  larynx,  736 
weight -com  pressor,  138 
Weaver's  bottom,  503,  508 
'    Webbed  fin^^ers,  539 

toes,  566 
;    Wecker,  intraorbital  aneurism,  186 
I   W^eist,  partial  excision  of  ulna,  395 
I   Wells,  spencer,  excision  of  spleen,  944 

ovariotomy  ]»erformed  by,  928,  1289 
'   Wharton's  duct,  relation  to  ranula,  701 

Whishaw,  removal  of  preputial  calculi,  1219 
\  White,  excision  of  joints  for  disease,  370,  434 
White  swelling,  343,  348,  444 
of  knee-joint,  444 
local  jihenomena  of,  349 
statiHtics  of,  344 
See  Joints,  tuberculous  disease  of 
Whitehead,  W.,  excision  of  piles,  985 

excision  of  tongue,  692,  693 
Wickhani,  ligature  of  carotid  and  subclavian 

for  innominate  aneiiriHni,  166 
WilliiiniM,   (\,    statistics    of    lithotomy   in 

Norwich  UoHpital,  1070,  107 1,  1099 
Williams,  Roger,  duration  of  life  in  cancer 
of  the  breast,  806 
caMiM  of  carcinoma  of  the  male  breast, 

813 

malignant  tumours  of  bladder,  1133 
WindpijH*.     Sef  Air-tube 
Winiwarter,  Von,  eholecystenterostomy,  943 

duration  of  life  in  scirrhns  of  the  breast, 

797 
endarteritis  proliferans,  94 
exHwion  of  pylorus  for  cancer,  936 

4  H 
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Winslow,  statistics   of  ligature  of  carotid 
and  subclavian  arteries  for  innominate 
aneurism,  165 
Wolfe,  plastic  surgery,  653,  655,  656 
Wdllier,  excision  of  pylorus  for  cancer,  936 

gastro-enterostomy,  936 
Women.     See  Females 
Wood,  John,  femoral  hernia,  881 

subcutaneous    operation    for   inguinal 

hernia,  871,  872 
operation  for  extroverted  bladder,  1 107, 
1108 
Wood  (New  York),  reproduction  of  lower 
jaw  after  removal  for  necrosis,  627  {xe 
292) 
Wooldridge,  vmtfmn  thrombosis,  51 
Wound  of  arteries.     See  Arteries 
of  bladder  in  lithotomy,  1067 
bulb  of  urethra  in  lithotomy,  1064 
femoral  vein,  244 
intestine  in  hernia  operation,  857 
joints,  arthritis  from,  331 
rectum  in  lithotomy,  1067,  1073 
Wright,  erasion  of  knee-joint,  3<;3,  447 
results  of  excision  of  hip-joint,  438 
Wrist,  excision  of,  396 
lister's  operation,  397 


Wry-neck,  529 
symptoms,  530 
treatment,  531 
Wyath,  cases  of  ligature  of  carotid  for  ' 
cular  growths  above  clavide,  68 
ligature    of  left    subclavian   and 
carotid  in  aortic  aneurism,  159 


Xanthine  or  Xanthic  oxide  calculi,  loj 


Zahn,  experiments  on  the  process  of  thn 

boeis,  53 
Zeller's  operation  for  webbed  finger,  540 
Zenker,  diverticula  from  oesophagus,  713 
Ziemssen,  Von,  diverticula  from  oMopha^ 

713 
Zinc,  acetate,  permanganate,  sulnho-cai 
late     or    sulphate   of,    injected 
gonorrhoea,  1163 
chloride  of,  ii\jected  in  treatment 
nasal  polvpi,  595 
Zoological  (hardens,   lion    cubs    in,   cu 
of  rickets,  302 


THE  END. 
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